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Focusing the New Design: The NAEP 1988 Technical Report

INTRODUCTION

Albert E. Beaton

Educational Testing Service

The 1988 National Assessment of Educational Progress (NAEP) surveyed
what students in American schools knew and could do in the subject areas of
reading, writing, civics, U.S. history, and geography. Small-scale studies
were also carried out for mathematics and science. The populations that were
sampled included students enrolled in both public and private schools at ages
9, 13, and 17 as well as students in grades 4, 8, and 12. Geography was

surveyed at grade 12/age 17 only.

The purpose of this technical report is to supply the details of the
design and data analysis of the 1988 assessment. Our aim is to give the
reader sufficient information to judge the utility of the design, the quality
of the NAEP data, the reasonablwiess of the assumptions made, the
appropriateness of the data analyses, and the generalizability cf the
inferences made from the data. For educational psychometricians and
statisticians, the report provides a summary of how the technical challenges
posed by the 1988 assessment were addressed by NAEP staff. For test
development experts, the report provides a detailed account of the evolution
and final composition of the 1988 assessment instruments.

The report does not attempt to provide substantive results that might be
of interest to educational policy makers; results from the 1988 assessment are
provijed in a series of NAEP reports on the status of and trends in student

performanc.el. This technical documentation is intended to support the

1The Reading Report Card, 1971 to 1988: Trends from the Nation's Report
Card (Mullis & Jenkins, 1990); Learning to Read in Our Nation's Schools:
Instruction and Achievement in 1988 a.. Grades 4, 8, and 12 (Langer, Applebee,

Mullis, & Foertsch, 1990); The Writing Rer :t Card, 1984-88: Findings from
the Nation's Report Card (Applebee, Langer, Mullis, & Jenkins, 1990); Learning
to Write in Our Nation's Schools: Instruction and Achievement in 1988 at

Grades 4, 8, and 12 (Applebee, Langer, Mullis, Jenkins, & Foertsch, 1990); The

1988 Civics Report Card: Trends in Achievement from 1976 to 1988 at Ages 13
and 17, and Achievement in 1988 at Grades 4, 8, and 12 (Anderson, Jenkins,
Leming, MacDonald, Mullis, Turner, & Wooster, 1990); The U.S. History Report

Card: The Achievement of 1.-burth-, Eighth-, and Twelfth-grade Students in 1988

and Trends from 1986 to 1988 in the Factual Knowledge of High-school Juniors
(Hammack, Hartoonian, Howe, Jenkins, Levstik, MacDonald, Mullis, & Owen,

1990); and The Geography Learning of High-school Seniors (Allen, Bettis,
Kurfman, MacDonald, Mullis, & Salter, 1990).
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proficiency reports by presenting detailed information on the methods used to
derive the results that are presented in those reports.

The technical details of ths design and analysis of the 1988 NAEP
assessment were the result of a collaborative effort of a large number of
persons, including not only the Educational Testing Service (ETS) and Westat,
Inc., staff members who collaborated to produce this report, but many others
who contributed recommendations, reviews, comments, and other substantial help
on technical issues. Of special note are the contributions of the staff of
the National Center for Education Statistics, including Emerson Elliott, David
Sweet, Gary Phillips, and Eugene Owen, and of the NAEP Design and Analysis
Committee (DAC), chaired by Professor Robert Linn (University of Colorado).
Other members of the committee included vice-chair Professor Sylvia Johnson
(Howard University), Professor Emeritus John B. Carroll (University of North
Carolina), Professor Robert Glaser (University of Pittsburgh), Professor Bert
Green (Johns Hopkins University), Professor Ingram Olkin (Stanford
University), Dr. Tej Pandey (California Department of Education), Professor
Richard Snow (Stanford University), and Professor Emeritus John W. Tukey
(Princeton University).

FEATURES OF NAEP IN 1988

NAEP has always been innovative. When NAEP first collected assessment
data in 1969, it introduced a number of features that were to lead the way in
assessment methodology. Then, as now, the National Assessment elected to
sample a broad range of knowledge and skills in the subject areas that were
surveyed, and so introduced multiple matrix sampling as a way to enlarge the
assessment coverage without placing excessive demands un the school time of
individual students. NAEP eschewed exclusive reliance on multiple-choice
items, and used many open-ended and essay items in its assessment instruments.
When funds permitted, NAEP assessments used hands-on methods of measuring
student performance. NAEP applied and improved sampling methods and
procedures for estimating sampling errors. A brief summary of innovations in
NAEP--at its beginning and at this time--is available in NAEP: On the Cutting
Edge of Measurement Since 1969 (ETS, 1990).

The NAEP design underwent a series of major modifications after 1983,
when ETS became the grantee. The major goals of NAEF were maintained, but the
technology by which they were attained was changed. The new design that was
introduced is described in A New Design for a New Era (Messick, Beaton, &
Lord, 1983). One feature of the new design was the introduction of modern IRT
(item response theory) scaling technology in order to summarize efficiently
the extensive NAEP data and to communicate the results more effectively to
educational policy makers and the public. Another design innovation was the
introduction of a more complex form of multiple matrix sampling called BIB
(balanced incomplete blo-k) spiraling. BIB spiraling made it possible to
maintain the broad coverage of each subject art-i while adding the ability to
estimate the correlations among items, without increasing the amount of
testing time for individual students. Another innovation was collecting
information from a national probability sample of students who were excluded
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from the assessment (approximately 5 percent) becauFe they had limited English
proficiency, were mildly mentally retarded (educable), or were functionally
disabled. Another new feature introduced in the 1)84 NAEP was the extension
o',: the sample to cover the modal grades of the sttdents at each age, so that
results could be reported by grade as well as by ige. A new feature
introduced in 1986 was oversampling of Black and dispanic students, so as to
improve the precision of stati_ ics for these sutpopulations. The new design

also 3xtended the amount of teacher and school information that was made
available for analysis.

The new design was introduced in the 1984 assessment and used again with
some slight changes in the 1986 assessment. The 1988 NAEP assessment further
improved the reneral design and added a few new features that are discussed
below.

It is useful at this point to consider the consequences of introducing a

new design into an existing measurement system. There is a clear tension

between the need to maintain constant measurement procedures in order to
estimate changes in performance and the desire to continue to improve the
assessment by using the most modern, best available technology. The new
design introduced in 1984 responded to this tension by assessing student
achievement in two ways: in one set of samples using the methods of past
assessments and in another set using the best available methodology. The

samples using the methods of the past were called "bridge" samples, since they
provided bridges to the performance of students in past assessments. The

result was parallel assessments, using different technologies, that could be
compared and for some purposes, perhaps, equated. In this way, innovations

could be introduced without losing comparability with the past. Although this

flexibility to introduce innovations while maintaining trends has come at the
cost of increased complexity, the flexibility does allow NAEP to be responsive
to the information needs of policy makers while maintaining the scientific
requirements of sophisticated survey research.

The innovative fatures of NAEP in 1988 were as follows:

Focused-BIB spiraling. BIB spiraling is a special type of multiple
matrix sampling in which each item in an assessment is paired with each other
item in some booklet so that the interrelationship between any pair of items
can be estimated. As originally implemented in the 1984 :Ind 1986 national

assessments, th pool of all assessment items in all subjet areas was divided
into item blocks that typically took a student about 15 minutes to finish.
The item blocks were then combined in such a way that each L1ck was pai-ed
with each other item block in some assessment booklet. Many assessment

booklets were printed and "spiraled" together in a random sequence.
Ultimately, each student was assigned an assessment booklet that contained a
block of background and attitude questions and three blocks of assessment

items. As a result of this process, a student might receive a booklet with

items from different subject areas: In 1984, reading and writing were BIB-

spiraled together; in 1986, reading, mathematics, science, and computer
competence were BIB-spiraled together. The advartage of BIB spiraling across

different subject area.; was that the correlations among the various subject

areas could be explored. The disadvantabe of this type of BIB spiraling was
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that many different assessment booklets had to be printed and assigned to a
small number of students. The correlations between subject areas were,
therefore, based on small-sized samp3es.

Focused-BIB spiraling was introduced in 1988 to increase the sample size
on which correlations within a subject area were based, at the cost of
eliminating the correlations between items in different subject areas. In

this case, an assessment bockl.et consists of a block of demographic background
questions, a block of questions about educational experiences in a specific
subject area, and three blocks of assessment items all in that same subject
area. Proficiency for each student is, therefore, well measured, Lut onl, in
one subject area. Using this method, far fewer booklets need to be formed,
and each different booklet is administered to a larger sample of students.
The disadvantage of the focused-BIB spiral design is that no :rif3rmation is
accumulated about the relationship between different subject areas. To allow
the estimation of correlations between some of the subject areas, the 1988
design also included several special booklets that included blocks of items
from different subject areas.

Scaling. The 1988 assessment continued the scaling advances that
characterized the .1.84 and 1986 assessments. The data collected using the
focused-BIB spiral design were carefully checked for unusual properties or
differential item functioning in different subpopulations. Although focused-
BIB spiraling assures that each student is presented enough items, there is no
way to assure that the student will answer enough items in a subject area for
precise estimation of his or her proficiency. To avoid the statistical bias
introduced by having subsamples that are inadequately measured, the method of
plausible values was used in the data analyses. This method also allows for
scaling and reporting in narrowly defined content areas. In addition, it
provides consistent estimates of changes in proficiency over time, even if
there are changes in the number of items per student or the average difficulty
of these items. The scales were carefully anchored to enhance public
interpretation of various scale points.

Comparable instrument bridges. The 1988 design also contained two
equivalent samples of students at each age level that were included to compare
the properties of different assessment instruments. The reading assessments
in 1984 and 1986 bot1 used BIB-spiraled instruments but the instruments
differed in a number of seemingly minor details. In comparing the 1986
reading results to the previously published trend infc:mation, the 1986
results seemed anomalous and publication of these results was suspended uctil
further corroborative evidence could be gathered. In 1988, to further
investigate the reading anomaly, two equivalent samples of ntudents were
selected at each age level, one of which was assigned a booklet from the 1984
assessment and the other of which was assigned a booklet from the 1986
assessment. (Because the booklets from the 1986 assessment contained
mathematics and science items, data for these two subject areas were also
collected and analyzed.) In both cases, the administrative procedures of the
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corresponding past assessments were duplicated as carefully as possible.
Since the two 1988 samples were randomly equivalent, they are in principle
identical in reading proficiency, and any differen-e between them is due to
differences in the assessment instruments and sampling error. These samples
were subjected to extensive analysis, and the results were published in a
separate report, entitled The Effect of Changes in the National Assessment:
Disentangling the NAEP 1985-86 Reading Anomaly (Beaton & Zwick, 1990).

Age cohorts. In the original design of NAEP and in the 1984
implementation of the new design, the way in which age was defined at age 17
was different from the way it was defined at ages 9 and 13. As a result of
these age dertnitions, although most 9-year-olds were in tle fourth grade and
most 13-year-elds were in the eighth grade, most of the 17-y,ar-olds were in
the eleventh gradethree instead of four grades ahead. Comparisons across
ages were also complicated by the previous NAEP practice of testing 13-year-
olds in the fall, 9-yeal-olds in the winter, and 17-year-olds in the spring of
the assessment year.

To facilitate comparisons between different age and grade groups, the
1988 design introduced new age cohorts in the main part of the NAEP design.
The definicio:. c,.7 17-yearold students was changed so that the definitions of
the ages are similar for the three age groups and the NAEP 9-, 13-, and 17-
year-old student cohorts are precisely four years apart. The new definitions
now place most of the 37-year-old students in the twelfth grade. In addition

today's population of 9-year-olds will be the population of 13-year-olds
sampled in four years and the population of 17-year-olds sampled in eight
years. In these samples, students at all ages and grades are assessed in two
randomly equivalent half-samples, one assessed 1:itween January and mid-March
and the other between mid-March and May.

This innovation in the main NAEP sample could not be introduced for the
bridge samples used for estimating trends (since the bridge samples had to be
comparable to samples from previous assessments), and thus the bridge samples
have maintained the former age definitions and times of year for testing.

Experimental samples. Over the years, NAEP has developed a highly
successful and innovative way of devoloping assessment items. However, it is

continually exploring new ways to improve its procedures. In 1988, two

additional samples were added to NAEP to explore potential measurement

improvements. One sampie involved the assessment of writing--students were
given twice as much time to write essays as in the regular NAEP assessment,
and the results of the essays written under different time conditions were
compared. This study is reported in Learling to Write in Our Nation's

Schools: Instruction and Achievement in 1988 at Grades 4, 8, qnd 12
(Applebee, Langer, Mullis, Jenkins, & Foertsch, 1990). The second special
sample was designed to link student performauce at ages 13 and 17 to FAEP's

1985 literacy study of young adults.
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Poststratification improvements. As discussed in section 8.1.4 of
Chapter 8, the process of computing the poststratificaticn adjustments was
modified from the procedures followed in 1984 and 1986. The changes were
introduced to accelerate the reporting process and to make NAEP results closet
to those of the Census Bureau in terms of numbers of students reported in
various subpopulations identified by region, race/ethnicity, age, and grade.

Teacher questionnaires. The design for administering teacher
questionnaires was modified in 1988 to obtain teacher data for all students at
a given grade in a particular subject area, rather than for a few students in
all subject areas. In 1988, resources permitted obtaining teacher data for
two samples of students. Extensive teacher questionnaires were given: 1) to

teachers of fourth-grade students who were assessed in reading and 2) to
teachers of eighth-grade students who were assessed in writing. These
questionnaires contain not only questions about the teacher's background and
teaching practices but also questions for the teacher about the petformance of
his cr her individual students. The results of the assessment of student
performance and the teacher questionnaires have been linked for analysis and
reported in Learning to Read in Our Nation's Schools: Instruction and
Achievement in 1988 at Grades 4, 8, and 12 (Langer, Applebee, Mullis, &
Foertsch, 1990) and Learning to Write in Our Nation's Schools: Instruction and
Achievement in 1988 at Grades 4. 8, and 12 (Applebee, Langer, Mullis, Jenkins,

& Foertsch, 1990).

Public-use data tapes and other database products. NAEP continues to
make available to the public all of its data, except those that would identify
its participants. The public-use data tapes are care'ully prepared and
documented, making it possible for others to duplicaka the analyses done by
NAEP staff or conduct other analyses of the vast NAEP database.

The NAEP item information database conLains ell of the descrip:ive,
processing, and usage information for every item developed and administered
for NAEP. This database functions as a resource for test development
activities, data system control operations, and item linkage to past
assessments.

The NAEP restricted-use data files contain all NAEP respondent data,
including "secure" files. These files function as NAEP data archives for
responses from students, teachers, and school administrators from the booklets
and questionnaires used in NAEP from 1970 to 1988.

The NAEP database products are especially useful because they are
portable and can be used on a variety of hardware systems; they can be
accessed by a variety of software systems (including SAS and SPSS); they are
in a "rectangular" file structure that eliminates the need for complex data
retrieval processes from dissimilar file formats; and they are well

documented.
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ORGANIZATION OF THE TECHNICAL REPORT

This technical report is divided into three parts:

Part I presents the details of the 1988 design and contains a summary in
Chapter 1 of the steps involved in the process of producing a database ready
for analysis. Chapter 1 is followed by chapters in which the details of the
snveral steps in collecting and preparing the data for analysis are described.
Chapter 2 describes the specification of the NAEP assessment objectives and
the development of the assessment items and background questions for the
several assessment instruments and questionnaires. Chapter 3 describes the
details of the selection of the NAEP samples. The details of the iv.sessment
instruments that were used in the 1988 NAEP are presented in Chapter 4. The
adminirtration of MEP to ctudents in American schools is discussc. in Chapter
5. Chapters 6 through 6.7 contain the details of converting the data received
from the field into a usable database, including the processing of the raw
assessmnt materials, professional scoring, data transcription systems,
editing, quality control, and the creatLon of the database system, and
desk.,:ibes the database products that are available.

Part II begins with Chapter 7, which outlines the analysis of the 1988
NAEP data. Chapter 8 includes general discussions of the weighting and
variance estimation procedures useA 'n NAEP analyses. A general discussion of
the NAEP scaling methodology is pre nted in Chapter 9. Chapters 10 through
15 contain the details of the analyses performed for the respective subject
areas.

Part III contains some basic data from the 1988 NAEP assessment,
including the properties of the measuring instruments, characteristics of the
selected sample, and some estimates of the proficiencies of students in
American schools. Only a few of the huge number of -nssible population
proficiency estimates are presented, and these include estimates of the means,
standard deviations, and selected percentiles of populations of students in
various sulject areas and grade levels. Estimates are also presented
separately for gender, racial/ethnic groupings, and other subpopulations.
Estimates of average proficiency values for cross-classifications of selected
variables are also reported. Estimated standard ernAs are reported with all
parameter estimates.
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Chapter i

OVERVIEW OF PART I: THE DESIGN AND IMPLEMENTATION
OF THE 1988 NAEP1

Eugene G. Johnson

Educational Testing Service

The 1988 National Assessment collected information on rhe knowledge,
skills, understanding, and attitudes of young Americans in the subject areas
of reading, writing, civics, U.S. history, and geography. In addition,
information on mathematics and science was collected in a special small-scale
study. The basis for this information was a complex sample survey involving
more than :26.000 students and consisting of national sam.....es of students aged

9, 13, and 17 az gel") as national samples of students in grades 4, 8, 11, and
12. This chapter provides a description of the design for the 1988 assessment
and gives an overview of the steps involved in the Implementation of NAEP from
the planning stage through the creation of a database ready for analysis. The
major components of the implementation of the assessment are presented here
with references to the appropriate chapters in Part I for more details. Not

included in Part I are the procedares used for the analysis of the data, these
are summarized in the overview to Part II (Chapter 7) and discussed ln detail
in the remaining chapters in Part II.

Tbe organization of this chapter, and of Part I, is as follows:

Section 1.1 provides an overview of the NAEP design for 1988 and
describes the constituent samples. To provide background, the
section also gives the assessment schedule from the inception of
NAEP in 1969 through the 1988 assessment.

Section 1.2 summar!zes the four-stage strzeified random sampling
procedures used for the 1988 assessment with a fuller description
provided in Chapter 3.

Section 1.3 summarizes the development of the objectives for each
of the subject areas in the assessment lnd the development and
review of the items written to fit those objectives. Details of
the objective and item development processes appear in :hapter 2.

Section 1.4 discusses the a:...signment of the cognitive and
background questions to assessment booklets and describes the

1The author is indebted to Albert Beaton and the authors of Chapters 2
through 6 for portions of this chapter, and to Mary Varone for ably typing the

manuscript.
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focused-BIB spiral design. Chapter 4 provides a complete
description of the assessment booklets.

Section 1.5 summarizes the field administration procedures
including the training of field administrators, attaining school
cooperation, administering the assessment, and conducting quality
control. Further details appear in Chapter 5.

o Section 1.6 describes the flow of the data from their receipt at
ETS through data entry, professional scoring, and entry into the
database in final form, ready for analysis. Chapters 6 through

6.7 provide a detailed description of the process.

The data collected in the 1988 assessment are available for public use
in a set of data tapes containing the data from the sampled students, data
about students excluded from the assessment, and data from tea-Alers,
principals, and schools linked to the assessed students. The documentation

for the public-use data tapes appears in National Assessment of Edu^ational
Progress 1988 Public-use Data Tapes Version 2.0 User Guide (Rogers, Kline,
Johnson, Mislevy, & Rust, 1990).

1.1 THE 1988 NAEP DESIGN

The 1988 NAEP design was intended to address two occasionally competing

considerations. The first is NAEP's charge to measure trends in educational
achievement. She second is the need for NAEP to evolve as educational issues
of interest develop over time and as new technologies of assessment become

available. The goal of measuring trends requires a stability in the
measurement process; the goal that NAEP evolve implies, however, that the
measurement process must he permitted to change.

The 1988 design addresses the competition between stability and change
by basing the assessment on two distinct types of samples. The first type of

sample, the trend sample, is used for estimating changes in performance from
previous assessments in a subject area and uses the same methodology and
population definitions as in previous assessments. The second type of sample,

a cross-sectional sample, is used for detailed information about the current

student population. This sample allows the use of new technology and

population definitions and addresses new educational issues.

A number of improvements have been made in the design of NAEP since ETS'

first assessment in 1984. Before the 1984 assessment, NAEP used a simple
matrix sampling procedure with audiotape pacing--all students in an assessment
session received the same booklet of assessment items and an aurally presented
stimulus was used to pace the students through the assessment items. In the

1984 assessment, balanced incomplete block (BIB) spiraling (discussed in
section 1.4), which does not include aural pacing, was instituted in place of

taped matrix sampling. With BIB spiraling, students in an assessment session
receive different booklets resulting in a more efficient sample (for reasons

given in section 1.4). BIB spiraling also allows the study of the
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interrelationships between all items included in the balanced incomplete block

design. In the 1988 assessment, additional efficiencies were introduced when

focused-BIB spiraling was instituted. Focused-BIB spiraling ensures that all

correlations between items within a subjcct area can be estimated but, unlike

the BIB designs used in 1984 and 1986, does not require that correlations

between items in different subject areas be estimable. This produces a

simpler and more efficient design than that used in 1984 and 1986. Like BIB

spiraling, focused-BIB spiraling required the elimination of the audiotape

pacing used in earlier assessments.

From its inception, NAEP has sampled students of a given age (9, 13, and

17). Since 1984, the designs have also included samples from the population

of the corresponding modal grades (the grade in school of the majority of the

students of the age level). As was the case for previous national

assessments, the primary populations of inference for the 1988 assessment were

in-school students of the specified ages or grades. Thus, youth of the

specified age who were not attending public or private school at the time of

the assessment (including, in particular, dropouts and early graduates) were

excluded from the sample and from the population of inference.

To assure that the grade/age samp .. measure four years of growth, the

definitions of student age were made unif)rm for the 1988 assessment. While

NAEP ori;inally defi-A age by birth within a calendar year for ages 9 and 13

but defined age 17 as being born between October 1 of one year and September

30 of the next, the 1988 assessment placed all ages on the calendar-year

basis. This change in age definition changed the modal grade for 17-year-old

students from the eleventh grade to the twelfth grade. Since their age

definitions were unchanged, the modal grades for ages 9 and 13 remained at

grades 4 and 8.

A final change in the 1988 assessment, relative to previous assessments,

in the direction of greater uniformity and, therefore, greater comparability,

was in the time of year that the students were assessed. NAEP trAditionally

assessed 9-year-olds in the winter, 13-year-olds in the fall, and 17-year-olds

in the spring; in the 1988 assessment, all students were assessed in the

winter and spring.

1.1.1 The 1988 Samples

The full 1988 assessment consists of four types of samples: main

assessment focused-BIB samples, main assessment intercorrelation samples, main

assessment special study samples, and bridge (trend) samples. A list of all

assessment samples, with 'ey characteristics, appears in Table 1-1. A

description of the samples follows.

Main assessment .-BIB samples. These samples form the basis for

the cross-sectional of achievement for the 1988 student popul-Ition

and assessed the su' A:eas of writing (labeled as [Main-Wrt] in Table

1-1), reading [(Mai. Adgj, U.S. history [Main-His], civics [Main-Civ] and

geography [Main-Geo]. All but geography were assessed at all three age
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Table 1-
NAEP 1988 Studen

1

t Samples

Sample Booklets Mode
Cohort

Assessed
T:me of
Thsting

Age
Defn.

Modal
Grade

Sample
Size

9[Main-Wrt] 1-7 Print Grade 4/age 9 Winter, spring CY 4 6247
13[Main-Wrt] 1-7 Print Grade 8/age 13 Winter, spring CY 8 6011
17[Main-Wrt] 1-7 Print Grade 12/age 17 Winter, spring CY 12 5740

9[Main-Rdg] 8-14 Print Grade 4/age 9 Winter, spring CY 4 6177
13[Main-Rdg] 8-14 Print Grade 8/age 13 Winter, spring CY 8 5912
17[Main-Rdg] 8-14 Print Grade 12/ag, 17 Winter, spring CY 12 5768

9[Main-His] 15 Print Grade 4/age 9 Winter, spring CY 4 2664
13[Main-His] 15-21 Print Grade 8/age 13 Wirter, spring CY 8 5988
17[Main-His] 15-21 Print Grade 12/age 17 Winter, spring CY 12 5780

9[Main-Civ] 16 Print Grade 4/age 9 Winter, spring CY 4 2652
13[Main-Civ] 22-28 Print Grade 8/age 13 Winter, spring CY 8 5981
17!Main-Civ] 22-28 Print Grade 12/age 17 Winter, spring CY 12 5683

17[Main-Geo] 29 Print Grade 12/age 17 Winter, spring CY 12 2446

9[Main-Int] 17-19 Print Grade 4/age 9 Winter, spring CY 4 2638
13[Main-Int] 29-31 Print Grade 8/age 13 Winter, spring CY 8 2590
17[Main-Int] 30-32 Print Grade 12/age 17 Winter, spring CY 12 243C

9[Main-LWr] 20-22 Print Grade 4/age 9 Winter, spring CY 4 2634
13[Main-LWr] 32-34 Print Grade 8/age 13 Winter, spring CY 8 2586
17[Main-LWr] 33-35 Print Grade 12/age 17 Winter, spring CY 12 2438

13[Main-Doc] 35-36 Print Grade 8/age 13 Winter, spring CY 8 2533
17[Main-Doc] 36-37 Print Grade 12/age 17 Winter, spring CY 12 2425

9[Br84-RW] 51-56 Print Grade 4/age 9 Winter CY 4 5188
13[Br84-RW] 51-56 Print Grade 8/age 13 Fall CY 8 5500
17[Br84-RW] 51-56 Print Grade 11/age 17 Spring not-CY 11 4622

9[Br86-RMS] 91-93 Mixed Age 9 Winter CY 4 3711
131Br86-RMS] 91-93 Mixed Age 13 Fall CY 8 3942
17[Br86-RMS] 61-66 Print Grade 11/age 17 Spring not-CY 11 4703

17[Br86-Hisl 67 Print Grade 11/age 17 Spring not-CY 11 2349

13[BrCiv] 90 Tape Age 13 Fall CY 8 1933
17[BrCiv] 90 Tape Age 17 Spring not-CY 11 1786

Leeend

RAls Reading LWr Long Writing
Wrt Writing Doc Document Literacy
His U.S. History RW Reading and Writing
C/v Civics RMS Reading, Mathematics, and Science
Geo . Geography
Int . Intertorrelation CY Calender year
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classes; geography was assessed only at grade 12/age 17. In these samples,
focused-BIB spiraling (and hence printed administration) was used, age was
defined on a calendar-year basis and both age populations (9, 13, 17) and
modal grade populations (4, 8, 12) were sampled. Each age class sample was
divided into two random helf-samples, one of which was assessed in the winter
and the other in the spring. The purposes of these half-samples were: (1) to
allow comparison with other selected samples (assessed only in the winter or
spring); and (2) to allow the study of growth in student achievement within a
school year.

Main assessment intercorrelation samples. These samples (labeled
[Main-Int] in Table 1-1) are intended to permit the measurement of
interrelationships in achievement between subject areas. Each booklet in

these samples includes blocks uf reading, ...i.vics, and U.S. history items (as

well as some geography items at grade 12/age 17). Print administration was

used and age was defined on a calendar-year basis. Both grades and ages were
sampled and tne assessment was conducted in two random half-samples in Lhe
winter and spring.

Main assessment special study samples. These samples are designed to

allow the conduct of special studies relating to achievement. The long
writing sample [Main-LWr] is intended to measure the relationship between time
allocated to the writing task and writing performance; the document literacy
sample [Main-Doc] allows the assessment of document literacy and its relation

to reading proficiency. Both samples used printed administration, age and
grade sampling, and new age definitions and time of testing.

The 1988 assessment also includes a number of additional samples
designed to determine the possible effects of changes in age definitions, time
of testing, and mode of administration (audiotape pacing versus print
administration) and to provide links to the results from previous assessments.
Because the purpose of these samples is to provide a linkage between the 1988
data and data from previous assessments, they are referred to as bridge
samples (although they are also called trena samples). The vaLious bridge

samples are as follows:

Civics Bridge to 1976 and 1982. This bridge (trend) sanple, labeled

[BrCiv] in Table 1-1, addresses the subject area of civics. The samples for

this bridge are comparable to past assessments of citizenship and social

studies. Like these past assessments, the civics bridge sample uses tape
recorders and pre-1984 definitions of age qnd time of testing. Since trend

data have been traditionally collected only by age, grade sampling was

unnecessary. The civics bridge sample consists of one booklet for age 13 and

one booklet for age 17. Because there were no reusable civics items from
previous assessments of 9-year-olds, an age 9 sample was not needed.

17
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Bridge to 1984. This bridge (trend) sample, labeled [Br84-RW] in Table
1-1, consists of samples comparable to the 1984 main assessment and addresses
the subject areas of reading and writing. The samples were collecteu by grade
and age for grade 4/age 9, grade 8/age 13, and grade 11/age 17, using the age
definitions and time of testing from 1984. Six assessment booklets were
administered at each grade/age. Each booklet consisted of at least one block
of reading items and at least one block of writing items. The administration
of these booklets was nonpaced (that is, no audiotape was used).

Bridge to 1986, Ages 9 and 13. This bridge consists of trend samples
for ages 9 and 13 comparable to those used for the measurement of trends in
1986. The samples are labeled 9[Br86-RMS] and 13[Br86-RMS] in Table 1-1. The

samples were collected by age only and used the same age definitions and time
of testing as in 1984 and in the 1986 bridge to 1984. The st..aject areas

addressed by this bridge are read g, mathematics, and science. Three
assessment booklets were administered to each age group. These bw;klets were
identical to those administered in 1986. Each bookl,..t contains one block of

reading, one block of mathematics, and one block of science items. As in
'.986, administration of the mathematics and science blocks was paced with an
audiotape; the reading blocks were administered without an audiotape.

Bridges to 1986, Grade 11/Age 17. These ')rid,es (labeled 17[Br86-RMS]
and 17[Br86-His]) consist of trend samples of grade 11/age 17 students
comparable to the 1986 main assessment sample and were selected and
administered using the same age definition and time of Lesting as in that
assessment. Since those definitions also apply to samples from the 1984 and
earlier assessments, the students in these bridge samples are comparable to
ehe students from these earlier assessments. (However, the performance
results are not directly comparable because the earlier assessments had paced
audiotape administrations.) The subject areas assessed in the 17[Br86-RMS]
bridge were reading, mathematics, and science and consisted of six assessment
booklets administered to grade 11/age 17 students. These booklets contained
blocks of reading, mathematics, and science items. The 17[Br86-His] bridge
involved one booklet consisting entirely of blocks of U.S. history items. The

administration of the booklets in both bridges was nonpaced.

Although many of the questions 11 the assessment booklets for the brld6e
samples also appeared in the booklets used for the main assessment, the bridu
assessment instruments were considered as distinct from the main assessment
instruments. Adds.tionally, the procedures used to administer the bridge
assessment instrtments sometimes differed from those used for the main
assessment. A overview of the assessment instrumentation and mode of
administration :...ppears in section 1.4, with further details presented in

Chapter 4. Details of the analysis of the bridge and main assessment data
appears in Part II of this technical report.

t3
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1.1.2 MEP Assessments Since 1:69

Table 1-2 shows the subject areas, grades, and ages assessed since the

inception of NAEP in 1969. As can be seen, besides the 1988 subject areas of
reading, writing, civics, U.S. history, geography, mathematics, and science,

many other subject areas have been assessed over the years--social studies,

citizenship, literature, music, career development, art, and computer

competence. Many subject areas have been reassessed periodically to determine

trends over time.

Assessments gere conducted annually through 1980, but budget
restrictions since then have reduced data collection to a biennial basis.

Since its inception, NAEP has assessed 9-year-olds, 13-year-olds, and in-

school 17-year-olds, although the age definitions changed in 1986 and again in

1988. Because of budget restrictions, NAEP no longer routinely assesses out-

of-school 17-year-olds or young adults. (A separate asEessment of young

adults or ages 21 to 25 was conducted in 1985 under a separate grant.)

The table also indicates the initiation of data collection by grade as
well as by age in 1984, a practice that was continued in the 1986 and 1988

assessments. It should be noted that somewhat different age definitions were

used in the 1984, 1986, and 1988 assessments. In the 1984 assessment, the

younger two ages were &fined on a calendar-year basis while the 17-year-olds

were defined on an October 1 to September 30 basis. This resulted in modal

grades of 4, 8, anti 11. In the 1986 main assessment, all ages were defined on

a October 1 to September 30 basis resulting in modal grades of 3, 7, and 11.

In 1988, the ages were redefined on a calendar-year basis, with the modal

grades being 4, 8, and 12.

1.2 THE 1988 SAMPLE DESIGN

The target population for the 1988 main assessment consists of all
students in public and private schools wlo belong to one of three cohorts:

students vho were either in the fourth grade or 9 years old; students who were

either in the eighth grade or 13 years old; and students who were eithor in

the twelfth grade or 17 years old. The main assessment represents two

overlapping samples. The first sample represents students of the grades 4, E,

and 12 (who could be of any age)--these are the modal grades for the students

of the specified ages. The second sample represents students of specified

ages (who could be of any grade). Students were age-eligible for the main

assessment if thy were born in the appropriate calendar year (1978, 1974, or

1970). Only students who were attending public or private schools at the time

of the assessment were included in the sample (and, therefore, in the target

population). Specifically excluded from the sample and the target population

are early graduates and dropouts.

For the purposes of analysis, the grade/age samples were treated as two

separate samples: 1) a representative sample of students in grades 4, 8, and

12, and 2) a representative sample of students of ages 9, 13, and 17. (A

student who was both grade and age eligible, was regarded as a member of both
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Table 1-2

National Assessment of Educational Progress
Subject Areas, Grades, and Ages Assessed: 1969-1988

Ir..41-eAltig2LAUSLUSI
Assessment Grade Grade Age Grade Grade Age Grade Grade Age Age
IEM Subject Area(s) A 4 9 2 8 12 11 12 12 170S, Adglt

1969-70 Science

Writing
Citizenship

x

x
x

x

x
x

x
x
x

x x
x x
x x

1970-71 Reading
Literature

x
x

x

x
x

x
x x
x x

1971-72 Music
Social Studies

x
x

x

x
x

x

x

x x

1972-73 Science
Mathematics

x

x
x

x
x
x

x x
x

1973-74 Career and Occupational
Development

Writing
x

x
x

x
x
x

x x
x

1974-75 Reading
Art
Index of Basic Skills

x
x

x

x
x
x
x

x
x
x

1975-76 Citizenship/Social Studies
Mathematicsb

x x

x
x

x

x

x

a A. 17 students who had dropped out of school or had graduated prior to assessment.
b Small, special-interest assessment conducted on limited samples at specific grades or ages.
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Table 1-2 (continued)

National Assessment of Educational Progress
Subject Areas, Grades, and Ages Assessed: 1969-1988

Grades/Ages Assessed
Assessment Grade Grade Age Grade Grade Age Grade Grade Age Age

Year Sublect Area(s) 4 2

x

x

x

x

x

2 8 12

x

x

x

x
x

x

11 12 1.Z

x
x

x
x

x

x

x

170S6 Adult

1976-77

1977-78

1978-79

1979-80d

1981-82

Science
Basic Life Skillsb
Science, Reading, Heaithb

Mathematics
Consumer Skillsb

Writing, Art, and Music

Reading/Literature
Art

Science"'

x

x

Math and Citizenship/
Social Studi-s x x x

1984G Reading x x x x x x

1985c

Writing

Advat Literacyb

x x x x x x

x

2 Age 17 students who had dropped out of school or had graduated prior to assessment.
Small, special-interest assessment conducted on limited samples at specific grades or ages.
Assessment conducted by Educational Testing Service.
Because of reduced funding, assessments were conducted biennially after 1979-80.
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Assessment
Year

1986c

1988c

1.17

Table 1-2 (continued)

National Assessment of Educational Progress
Subject Areas, Grades, and Ages Assessed: 1969-1988

Grades/Ages Assesse
Grade Grade Age Grade Grade Age Grade Grade Age Age

Subject Area(s) A 2 2 11 12 12 Posa Adult

Reading x x x x x x
Mathematics x x x x x x
Science x x x x x x
Computer Competence x x x x x x
U.S. Historyb x x
Literatureb x x

Reading x x x x x x
Writing x x x x x x
Civics x x x x x x
U.S. History x x x x x x
Document Literacyb x x x x
Geographyb x x
Mathematicsb x x x x
Science" x x x x

1 Age 17 students who had dropped out of school or had graduated prior to assessment.b
Sm? s 1, special-intereat assessment conducted on limited samples at specific grades or ages.
/ -clement conducted by Educational Testing Service.
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of these samples.) Thus, summary statistics were computed Le the age sample
or for the grade sample, but generally not for the combincd grade/age sample.

The target population for the bridge assessments also consisted of all
public and private school students in one of three cohorts, but the age and
grade definitions for one cohort differed from that used in the main
assessment. All bridge samples contained samples of students eligible by age
using the following age definitions (consistent with those used in 1984 nd
previous assessments):

Students were eligible for the age 9 and the age 13 bridge assessments
if they were bcrn in the appropriate calendar year (1978 and 1974,
respectively; students were eligible for the age 17 bridge assessments if
they were born between October 1, 1970 and September 30, 1971.

For certain bridge samples, students eligible by grade were also
selected. These samples consisted of students in grades 4, 8, and 11, the
modal grades for the age definitions used by the bridge samples.

The sample for the 1988 NAEP assessment was selected using a complex
four-stage sample design involving the sampling of students from selected
schools within 94 selected geographic areas, called primary sampling units,
across the United States. The sample design is similar to that used in 1986
and is described in detail by Westat, Inc., the firm subcontracted by ETS to
select the sample, in 1988 National Assessment of Educational
ProgressSampling and Weighting Procedures, Final Report (Rust, Bethel,
Burke, & Hansen, 1990). The following sections provide an overview of each of
the four stages of the sampling design with further details given in
Chapter 3.

Stage 1: Primary Sampling Units

In the first stage of sampling, the United States (the 50 states and the
District of Columbia) was divided into geographic primary sampling units
(PSUs). Each PSU met a minimum sizt requirement and generally comprised
either a metropolitan statistical area (MSA), a single county, or a group of
contiguous counties. The PSUs were classified into four regions (Northtast,
Southeast, Central, West), each containing about one-fourth of the U.S.
population. In each region, PSUs were additionally classif -d as MSA or
nanMSA. In the Southeast and West regions, the PSUs in ilhiA.n 20 percent of

the population in the 1980 Census was eicner Black or Hifpanic were furth(
classified as high-minority, while the remaining PSUs in those regions weLd
classified as not high-minority. This resulted in twelve subuniverses of
PSUs.

\Ninety-four PSUs were then selected from these subuniverses with
probability proportional to a measure of their size (the number of school age
children from the 1980 census). Thirty-four large PSUs were designated as
certainty units, as it was cost effective to include them in the sample with
certainty. Within each major stratum (subuniverse), further stratification
was achieved by ordering the noncertainty PSUs according to several additional
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socioeconomic characteristics. Sixty PSUs were sdlected from the noncertainty
strata with probability proportional to size. TO enlarge the samples of Black
and Hispanic students, thereby enhancing the reliability of estimates for
these groups, PSUs from the high-minority subuniverses were sampled at twice
the rate of those from the other subuniverses.

The 94 PSUs were used for the main assessments of all three age classes.
To facilitate and improve administration Of the assessments and to allow for
some estimation of growth in ach;pirement during the schoc: year, the main
assessment sample was divided into two randomly equivalent subsamples, one to
be assessed in the winter and the other to be assessed in the spring. For
this purpose, the 94 PSUs,were designated as winter PSUs, spring PSUs, or both
winter and spring PSUs, according to the scheme detailed in Chapter 3.

. /
The bridge assessments used a subs-ample of the q4 PSUf. used for the main

-

assessment. The graa0-4/age 9 biidge assessments. which wake conducted in the
seater, used the 56 PSUs designated as winter PSUs in the main assessment; the
grade 11/age 17 bridge assessments, conducted in the.spring, used the 56 PSUs
designated as spring PSUs. (The 18 largest PSUs vere used in heel the winter
and the spring assessments.) The grade 8/age 13 bridge assessments, conducted
in the fall, used 64 PSUS selected from the complete set of".94 PSUs with
probability proportional to the measure of iize of the strdte from which the
PSUs were selected.. As for the winter and spring subsaROles, the 18 largest
certainty PSUs wepe retainet; in the fall bridge sample with certainty. Agaip,
file scheme detailed in Chapter 3 shows the re1ationshil5 between these PSU
samples.

.Stage 2: Sampling Schools

In the second stage of sampling, the public, private, Catholic, Bureau
of-Indian Affairs, and DepartMent of.Defense schools within each of the 94
PSlis were listed arnording to the.tWree grade/ages. An independent sample of
schools was selea4d separately,for each of the grade/ages so that some
schools 'Jere selected'for asseisment of two grade/ages, and a few were
selected fok all three. Schools within each PSU Were selected (without
replacemefit ) with probabilities proportional to assigned measures of size.
(Details of the".15robabgities used "for school selection appear in Chapter 3.)
Ovetali'probtOlzties of selection for high-minority schools were twice those
for other schools in order to enlarge the sample of Black and Hispanic
$tudents, thereby ienhanc/ing,ihe reliability of estimates for these groups.

(

;t

:,',

F.'

...1b

-

.
,
/

.e
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The over411 school cooperetion rate exceeded 85 percent at each
grade7-ge. 711n Certain instances, refusing schools were replaced by
subStitutes according to the rules indicated In Chapter 3.
--

44or all three grade/ages, a sample of schools was first drawn for the
briate'assessments accnrding the procedures detailed in Chapter 3. These

T.

sOlibols'ere then excluded from the frame when the samples of schouis were, --
dramm forth', lain assesSments. Appropriate adjustments were made to the
sample weights for both bridge and main s=ples. Schools assigned main."

4 0
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assessment sessions were further classified as belonging to the winter main
assessment or the spring main assessment.

Stage 3: Assigning Assessment Sessions to Schools

In the third stage of sampling, assessment sessions were assigned to the
sampled schools, as described in section 3.3 of Chapter 3. An assessment
session t-Tpically consisted of 25 to 30 students, all of whcm could be
assessed following the same procedures. There were two general types of
sessions in the 1988 assessment: 1) tape sessions, where every student was
administered the same booklet and where audiotape prompts paced the students
through at least part of the booklet, and 2) print sessions, where a num_2r of
distinct booklets were administered and where no audiotape pacing was used.
(Print sessions are also called sral sessions, since the assessment booklets
were spiraled for administrationsee section 1.4.1.)

The assignment of sessions to schools was designed to maximize the
number of session types conducted within each PSU, where each session type
corresponded to a separate sample of the population of students. In most

sample schools, four types of sessions were conducted although schools with
fewer than 20 eligibles were asked to conduct only a sinLle session.

_age 4: Sampling Students

In the fourth stage of sampling, a consolidated list was prepared for
each school of all grade-eligible and age-eligible students for the age class
for which the school was selected. To provide the target sample size, a
systematic selection of eligible students was made from this list, if

necessary. In small and medium-s zed schools all eligible students were in
the sample. For bridge (or trend) sample schools assigned to more than a
single session type, students were assigned by Westat district supervisois to
print or paced-tape sessions using specified procedures. A student was not

assigned to more than one session. Students assigned to paced-tape sessions
who were not age-eligible were dropped from the assessment.

Stage 4a: Excluded Students

Some students selected for the sample were deemed unassessable by school
authorities because they had limited English language proficiency, were judged
as being mildly mentally retarded (educable), or were functionally disabled.
For each of these students, school staff completed an excluded student
questionnaire, listing the reason fot exclusion and providing some background
information.



Stage 4b: Sampling Teachers

The reading teachers of fourth-grade students sa.npled for the main
assessments of reading and the writing teachers of eighth-grade students
sampled for the main assessments of writing were identified and asked to
complete a questionnaire about the reading or writing capabilities of each
selected student and about the kinds of instruction received.

Stage 4c: The School and Principal Questicnnaires

A school characteristics and policies questionnaire was mailed to every
sampled school by Westat before the assessment. Me Westat supervisor then
collected the questionnaires and returned them to ETS. The schoe_
characteristics and policies questionnaire is described in Chapter 4.
The principal questionnaire, distributed to the principal of each sampled
school by Westat before the assessment, was used to estimate the number of
grade/ap.t-eligible students and to determine the size and type of community
used in assigning the STOC codes.

1.3 DEVELOPMENT OF ASSESSMENT OBJECTIVES, ITEMS, AND BACKGROUND QUESTIONS

In 1988, NAEP conducted main assessments of students at all three ages
in the subject areas of reading, writing, civics and U.S. history. Also part
of the main assessment was a separately funded study of geography achievement
at grade 12/age 17 and a special NAEP study of document literacy at grade
6/age 13 and grade 12/age 17. These assessments entailed the generation of a
large number of cognitive items. In addition, a large number of background and
attitude questions were asked of students and information was collected from
principals and teachers. Details of the item development procedures followed
for the 1988 main assessment are given in Chapter 2; this section provides an
overview. (In addition to the main assessment, bridge studies were performed
in reading, writing, civics, U.S. history, mathematics, and science. Since

the instruments used for these studies consisted end' ly of items used in
previous assessments, no developmental tasks were required for their use in

the 1988 assessment.)

The development of items for each subject area was snpervise' by a
Learning Area Committee consisting of educators, scholars, and citizens
representing many diverse constituencies and points of view. Each Learning

Area Committee developed a set of objectives for its subject area, proposing
goals that studelits at each grade/age level should achieve. After careful and
extmsive review, the objectives were given to item writers to develop
assesszent items to fit the objectives. Besides specifying the types of

cognitive items to be used to measure academic achievement, the Learning Area
Committees were also responsible for the development of items to measure
student backgrounds, attitudes, experiences, and interests as they relate to

the subject area.
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Four additional types of instruments were developed for the 1988
assess.aent: a common studeat background questionnaire to be given to all
asses...ed students of a gi-en grade/age, a school characteristics and policies
questionnaire, teacher questionnaites for teachers of fourth- and eighth-grade
students, and an excluded student questionnaire. Each of these questionnaires
was developed through a broad-based consensus process.

All items in the assessment underwent extensive reviews by subject area
and measurement specialists, as well as careful scrutiny to eliminate any
potential bias or lack of sensitivity to any group. Further, the items were
field tested on a representative group of students. Based on the results of
the field test, items were revised or modified as necessary and then aga:n
reviewed for lack of sensitivity to particular groups. With the help of staff
and outside reviewers, the Learning Area Committee selected the items to
include in the assessment.

Nearly every subject area included both multiple-choice and open-t_aded
items. The exceptions were writing, which ronsisted entirely of open-ended
items, and geography and science, which consisted entirely of multiple-choice
items. The open-ended items were professionally scored; the details of the
professional scoring process are given in Chapter 6.2.

1.4 ASSESSMENT INSTRUMENTATION

Four types of instruments were used in the 1988 assessment: student

assessment booklets, excluded students questionnaires, teacher questionnaires,
and a school characteristics and policies questionnaire. This section
provides an overview of these instruments; more information about the
instruments can be found in Chapter 4.

1.4.1 Student Assessment Booklets--Main Assessment

The student assessment booklets for the main assessment contained both
cognitive and noncognitive items. The total testing time was approximately 45
minutes for grade 4/age 9 students and 56 minutes for the older ages. A block
of common bactcground que.Uons appeared first in avery booklet and required 10
minutes for completion for grade 4/age 9 and 6 minutes for the older students.
This was followed by a 5-minute block of subject-specific background questions
and (typically) three 15-minute blocks of cognitive items (10-minute blocks
for grade 4/age 9).

The assembly of cognitive items into booklets and their subsequent
assignment to assessed students was determined by a balanced 1,-complete block

(BIB) design with spiraled administration. The first step in implementing BIB

spiraling is to divide the items within a subject area into units called
blocks, where each block was designed to take 15 minutes for the older

students to complete. For the grade 4/age 9 students, blocks requiring 10

minutes for completion we.e created. Some blocks were administered at more
than one grade/age; addicional items were adGed to the end of grade 4/age 9

blocks which were also administered to older students.
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These blocks weje L.hen assembled into booklets containing the background
questions and three blocks of subject area items according to a partially
balanced incomplete block desiga. (In a completely balanced incomplete block
design, the subject area blocks would be assigned to booklets in such a way
that each block appears in Ae sa.a number of booklets and every pair of
blocks appears together in exactly one booklet. This is the balanced part of
the method; the incomplete part refers to the fact that no booklet contains
all items and hence incomplete data is yialded for each assessed student.
Such a design allows the computation of the correlation between each pair of
items but generates a vast Lumber of differint booklets, particularly if
blocks from different subject areas are to be paired.)

In 1988, the BIB design was focusedthat is, each block of items within
each of the subject areas was paired with every other block withir, that
subject area but generally, not with blocks of items from other subject areas
(special booklets were constructed to measure relationships between subjects).
The focused-BIB design used in 1988 called for seven blocks of cognitive items
at a given grade/age to be assembled into seven booklets, where each pair of
the seven blocks appears in exactly one booklet and where each block appears
in three booklets. The focused-BIB design also balances the order of
presentation of the blocks of items in the sense that every block of items
appears as the first cognitive block in one booklet, as the second block in
another booklet, and as the third and last block in a third booklet.

An example of the focused-BIB design with seven blocks (labeled A, B, C,
D, E, F, C) and seven booklets (labeled B1 through B7) is as follows:

Booklet Blocks

B1 A B D

B2 B C E

B3 C D F
B4 D E G

B5 E F A

36 F G B

B7 G A G

In addition to the focused-3'B booklets, three types of special booklets
were created for the main samples. To permit the calculation of correlations
an mg items between subject areas, three special intercorrelation booklets
containing one block each of reading, U.S. history, and civics items were
created at each grade/age. Three special writing booklets were also created
at each grade/age. Each of these booklets consisted of a standard-length
writing block and a writing block designed to take twice the regular block
time. The purpose of these booklets was to allow an evaluation of the effect
of the amount allocated time on writing performance. Finally, two dc_ument
literacy booklets were created at grade 8/age 13 ana grade 12/age 17.

A total of 22 different booklets were assembled for grade 4/age 9, 36
different booklets for grade 8/age 13, and 37 different booklets fcr grade
12/age 17. These booklets were Then spiraled and placed into bundles.
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1

Spiraling involves interleaving the booklets in regular (systematic) sequence

so that. each booklet appears an appropriate number of times in the sample.

Booklets were packaged together in bundles of 25 to 27 booklets, which was
large enough to accommodate a typicil assessment session. The bundles were

designed so that each booklet woul.". appear equally often il each position in a

bundle.

The final step in the BIB-spiraling procedure is the assigning of the
booklets to the assessed students. The students within an assessment session

were assigned booklets in tLe order in which the booklets b./ere bundled. The

result was that, typically, each student in an assessment session received a
different booklet and, even in schools with multiple sessions, only a few
L:tudents received the same booklet or block of items. In the 1988 BIB-spiral

design, representative and randomly equivalent samples of about 2,600 grade-
or age-eligible students responded to each item (resulting in samples of about

2,000 students eligible by age and 2,000 eligible by grade).

BIB spiraling differs from the simpler matrix sampling scheme used by
NAEP prior to 1984 to assign items to students. In the earlier scheme, the

pool of items was divided into distinct booklets resloiring about 45 minutes to
administer, and all students withr -.n assessment session were given the same

booklet. Because all students in a session received the same booklet, it was
possible to accompany the administration with a paced audiotape of the
exercise stimuli, with the aim of winimizing the effect of a student's reading
ability on performance in other subject areas. However, since each item

appeared in a single booklet, it was impossible to estimate correlations
between items appearing in different booklets. Furthermore, the

administration of the same items to clusters of students within schools
results in an increase in sampling variability over an unclustered sample of
the same size because of intracluster correlation.

The BIB.spiral design permits the estimation of correlations bt=tween dll

items within a subject area. Furthermore, since the spiral design presents

each block of items to fewer persons in any school, but to more schools, than

the simple matrix sampling design, the cluster effect is markedly reduced,

leading to a sample with high strtistical efficiency. The spiral design does

preclude the use of audiotape pacing. Since each student within a session

responds to a different set of items, the instructions and the items
themselves must be read by the stud:tit as audiotape administration would be

unmanageable.

1.4.2 Student Assessment Booklets--Bridge Samples

There were four distinct bridge sampies in the 1988 assessment, each of

which required the creation of special booklets.

Civics Bridge. One booklet was created for each of the ages 13 and I

At each age, the booklet consisted of a common background block, a civics

background and attitude block and three blocks of cognitive items. The

background blocks were from the main assessment; the cognitive blocks
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contained items used in previous assessments as well as items used in the 1988
assessment. The booklets were administered to all students within a session
using audiotape pacing.

Bridge to 1984. Six booklets were used at each of the three grade/age
classes. These booklets were identical to booklets used in the 1984
assessments of reading and writing. Each . )oklet consisted of a common
background block and three cognitive blocks, either two reading and one
writing or one reading and two writing. All cognitive blocks also contained
subject-related background questions. The booklets were administered without
audiotape and were spiraled through the assessment session.

Bridge to 1986 for Ages 9 and 13. Three booklets were used at each of
the ages 9 and 13 and were identical to booklets administered in 1986. Each
booklet contained one block each of reading, mathematics, and science i,ems in
addition to a common background block. All cognitive blocks also ccntained
subject-related background questions. In each session, all studer,s were
administered the same one of the three booklets. The mathematic. and .4cience

blocks were paced with an audiotape; the reading blocks were adminic:Lered
without an audiotape.

Bridges to 1986 for G.:rade 11/Age 17. SeN.en assessment booklets were
created for administration to grade 11/age 17 students. One booklet consisted
entirely of blocks of U.S. history items from the 1986 assessment and was
administered to the 17[Br86-His] sample. The remaining six booklets consisted
of blocks of reading, mathematics, and science items, were identical to
booklets administered in 1986, and were administered to the 17[Br86-1U1S]
sample. The bocklets in both bridges were administered without Judiotape
pacing. All seven booklets from both bridges were administered to students in
the same assessment session by spiraling through the session.

1.4.3 Other Instruments

Besides the student assessment booklets, three other instruments
provided data relating to the assessment:

Teacher questionnaires were administered to the reading teachers of
fourth-grade students assessed for reading and to the writing teachers of
eighth-grade students assessed for writing in the main assessment. These
questionnaires were designed to gather information about the characteristics
of the teachers of the assessed students and about the ct.rricula and teaching
methods in the classroom.

School characteristics and policies questionnaires were completed by
school principals or a representative and provided information about school
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administration, staffing patterns, special programs, subject requirements, and

school resources.

Excluded student questioaneires were completed by school personnel for
eadh sampled student excluded from the assessment and provided information
about the reasons for exclusion as well as basic demographic characteristics

of the student.

1.5 FIELD ADMINISTRATION

The field administration of the 1988 assessment wae the responsibility
of Westat and is documented in Chapter 5. The field operation was organized

around a staff at Westat's home office and a larger staff in the field. The

home office staff consisted of a field director and a number of assistant
field directors who were responsible for coordinating all activities of the
Westat home office staff related to field operations and coordinating
materials distribution and home-office receipt of assessment reporting forms.
The field staff consisted of district supervisors and exercise administrators.
The district supervisors, who were trained by Wes at, were each responsible

for the assessment activities in one or more PSUs. Each district supervisor

was primarily responsible for follow-up contacts to the school districts
containing schools selected for assessment (as explained below, ETS made
initial contact), recruiting and training exercise administrators to work with

them in administering the assessment sessions, making arrangements for the
assessments, and selecting the sample of students to be assessed within each

school. The district supervisors and the exercise administrators administered
the assessments, filled out the necessary forms, performed process control,
and shipped the assessment booklets and forms to ETS.

Gaining school cooperation was the responsibilit) of both Westat and ETS

staff. ETS made the prellminary contacts preparatory to obtaining school

coopetation by first contacUng the Chief State School Officers, informing
them that schools within the-r states had been selected for the assessment

and, in a later letter, listing the selected schools and districts. Later

mailings were sent to superintendents of public schools and parochial schools

and principals of private schools for all schools selected in the assessment.
These materials provided an explanation of NAEP, a list of the selected
schools in the official's jurisdiction, and a cover letter explaining that a

Westat district supervisor would contact them to set up an introductory

meeting. Westat district supervisors then scheduled and conducted
introductory meetings, worked with the schools to schedule the assessments,

and, with the exercise administrators, conducted the assessments. The overall

cooperation rate of schools originally selected for all phases of the 1988

assessment was 86.7 percent. Further detail on school particii_ation rates

before and after substitution is given in sections 3.2 and 3.3 of Chapter 3.

The main assessment samples were assessed betwe:.n January 4 and

May 18, 1988 at all grade/age levels. The winter portion of the main

assessment and the grade 4/age 9 bridge samples were assessed between January

4 and March 11; the spring portion of the main assessment a:1d the grade 11/age
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17 bridge samples were assessed between March 14 and May 18, 1988. The grade
8/age 13 bridge sample was assessed between C,,..tober 12 and December 16, 1987.

Both Westat and ETS participated in tt.e quality control of the fit,d
administration. The quality control involved on-site visits by Westat and ETS
staff to verify the sampling of the soidents and to observe the conduct of the
assessment by the field supervisors and the exercise administrators. At the
end of the assessment, a telephone survey of a 10 percent sample of the
assessed schools was conducted to evaluate the field procedures.

1.6 MATERIALS PROCESSING AND DATABASE CREATION

Upon completion of an as5,...ssment session, Westat field supervisors and
exercise administrators shipped the .,sessment booklets and forms from the
field to ETS for entry into computer files, checking, and forming the
database. Careful checking assured that all data from the field were
received. More than 130,000 booklets or questionnaires were received and
processed. The extensive processing of these data is detailed it, Chapters 6
and 6.1.

Items requiring a written response from the student (open-ended items)
were included in the assessment instruments for every subject aren except
geography. Such items had to be professionally scored; the details of the
professional scoring appear in Chapter 6.2.

The transcription of the student data into machinereadable form was
accomplished by scanning the student instruments with an optical scanning
machine. An intelligent data entry system was used for resolution of the
scanned data, entry of documents rejected by the scanning machine, and entry
of the information on the questi:Innaires. Additionally, each input datum was
checkLd to verify that it was of an acceptable type, that it was within a
specified range or set of ranges of values, and that it was consisteat with
other data values. The entry and editing of materials is discussed in
Chapters 6.3 and 6.4.

Chapter 6.5 discusses the extensive quality control checks undertaken to
verify that the information in the database corresponded to the inform tion in
the assessment booklets and questionnaires. A random sample of each booklet
and questionnaire was selected from the database and compared with the
original document. The database was determined to be quite free of errors
(with an observed error rate of less than .001).

The final step in the preparation of the assessment data for analysis
was the construction of the database and the public-use data tapes. These are
described in Chapters 6.6 and 6.7.
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Chapter 2

DEVELOPING THE NAEP OBJECTIVeS, ITEMS, AND BACKGROUND QUESTIONS
FOR THE 1988 ASSESSMENTS OF READING, WRITING, CIVICS,

U.S. HISTORY, AND GEOGRAPHY

Walter B. MacDonald, Ina V. S. Mullis, Anne Campbell, and Nancy A. Mead

Educational Testing Service

The subject areas constituting the 1988 assessment were specified by a
combination of the legislation in place when development work began and the
advice of NAEP's governing board (at that time the Assessment Policy
Committee)." A brief rationale for the inclusion of each subject area
follows.

Reading. Over the past few years, there had been well-warranted concern
that an alarming number of American students were underprepared for the
literacy demands of an increasingly complix world. Concern had arisen not

only for student's intellectual and economic well-being, but also for their
ability to participate fully in an information-based society. In addition,

because reading is central to proficiency in other subject areas, levels of
reading proficiency are likely to serve as an overall barometer of educational
progress.

Writing. Good writing is an essential underpinning in stuClnts'
abilities to express ideas clearly. The importance of assessic4; writing was

exhibited in the NAEP legislation efLactive through 1988 that required that at
least once every five years NAEP collect and report data assessing the writing
performance of students at various age or grade levels.

Civics. The civics assessment took place during the bicentennial of the

writing of the U.S. Constitut:.on. This was a time of high civic awareness and
responsibility which focused attention on students' needs to understand
democratic principles in order to appreciate and exercise their rights and to
recognize the responsibilities inherent in being a U.S. citizen. Civics was

first measured in the context of citizenship assessments in 1970, 1976, and

1982. The Assessment Policy Committee selected civics because of its

'Although reading, writing, civics, and U.S. history were the four

subject areas approved for the 1988 assessment by the Assessment Policy
Committee at their October 18-19, 1985 meeting, the committee also authorized
NAEP to seek funds for a geography assessment. Thus, the fifth subject,

geography, was added later when funding was obtained from the National
Geographic Society to help st.pport an assessment of high-school seniors.
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importance and becaule of the time elapsed since it had last been assessed.
The 1988 civics assessment represents current trends in civics education and
reflects ehe civics-related portions of past citizenship assezsments.

U.S. History. History plays a major role in helping students understand
ehe world in which they live. The Assessment Policy Committee included U.S.
history in the 1988 assessment to measure Aw-rican students' familiarity witl,
ehe basic timeline and significance of the main issues of U.S. history and the
key roles American men and women played in effecting social, political, and
economic change.

Geography. The extent to which students understand geography affects
eheir ability to comprehend global relationships and preserve the world's
valuable resources. An understanding of geography is also pivotal to the
successful study of related disciplines, including history and science. To

measure and report cn the extent and quality of students' understanding of
geography, the National Geographic Society provided support for the inclusiol,
of geography in the 1988 assessment.

From its inception, NAEP has developed assessments through a consensus
process and the 1988 assessment was no exception. Educators, scholars, and
citizens representative of many diverse constituencies and points of view
designed objectives for each of the five subject areas, proposing goals they
felt students should achieve in the course of their education. After careful
reviews, the objectives were given to item writers, who developed assessent
questions appropriate to the objectives. Al: ..Aestions underwent xtensive

reviews by subject-matter, measurement, and bias/sensitivity specialists.
They were assembled and prind into booklets suitable for matrix sampling and
ehen administered by a trained field staff to a stratified, multistage
probability sample of students.

The development for the 1988 assessment included questionnaires for
students, teachers, and school administrators, as well as a substantial number
of cognitive questions for each of the five subject areas.

All 1988 development efforts were governed by four major considerations.

1) As spec1fied in the legislation, the objectives would be developed
through a consensus process involving subject matter experts,
school administrators, teachers, and parents, and the items would
be carefully reviewed for potential bias.

2) As outlined in the ETS proposal for the administration of the NAEP
grant, the development of o'lectives and items for each subject
area would be guided by a 1 erning Area Committee.
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3) As described in the ETS Standards for Quality and Fairness (ETS,
1987), all materials developed at ETS must be in compliance with
specified procedures.

4) All NAEP items must be submitted to a complex Office of Management
and Budget (OMB) clearance process znd all publications, including
objectives booklets, submitted for review by the Office of
Educational Research and Improvement (OERI).

In general, developing the objectives and items for the 1988 assessment
was a two-year proe,..., beginning in October 1985 when the governing board
determined tile subject areas to be assessed and ending in October 1987 when
data collection began at age 13 for the first trend assessment materials. The

schedule called for selecting the Learning Area Committees in the fall of 1987
and beginning objectives development in January 1986. Once the frameworks for
the objectives were set, item development proceeded in earnest from July
through November 1986 when the clearance materials for the field test were
submitted to the U.S. Department of Education. The field testing was
conducted in February 1987. Subsequent to the zield testing, the Learning
Area Committees met to guide selection of the materials for inclusion in the
1988 assessment. The materials for the 1988 assessment were submitted for
clearance in May 1987. The objectives booklets were prepared for publication,
printed, and disseminated during 1987. It should be noted that the specially
funded geography assessment of high school seniors was on an abbreviattd
schedule, beginning in January 1987, field tested in April 1987, and catching
up to the main portion of the assessment in time to be administered beginning
in January 198d together with the reading, writing, civics, and U.S. history
materials. The geography objectives booklet was printed in June 1988.

The sections that follow in this chapter include general overviews for
setting objectives and developing items and specific details about developing
the objeceives and the assessments. Included in Appendix A is a list of the
more than 400 consultants who participated in the 1988 development process.

2.1 GENERAL OVERVIEW OF PROCEDURES FOR SETTING OBJECTIVES

The general procedures followed for determining the objectives to be
measured in each subject area in 1988 were essentially those followed by NAEP
in previous assessments (see sections 2.3--2.6 for more detail).

1) The objectives used in the previous assessment were mailed to
about 25 specialists for their review, comments, and suggestions.
No constraints were place,i on this activity and we asked for
candid, critical reactions. The individuals involved in this
process tended to be educators and specialists in the field and
were selected to represent differing points of view, geographical
locations, backgrounds, and constituencies. We sought advice from

a wide range of sources for recommendations for this activity.

35

5 1



2) Learning Area Committees were established to help guide assessment
development procedures within subject areas. The members of each
committee were selected on the basis of recommendations from
professional organizations, including those related to the
specific subject arecs, and with great care to represent differing
perspectives and backgrounds. In addition to gender and
race/ethnicity, care was taken to have representation fro.n
classroom teachers, district administrators, and state education
agencies as vital as researchers and university professors. As
much as possible, attention was also given to selecting members
familiar with the concerns of the professional organizations
appropriate for each of the five subject areas. These committee
members worked closely with NAEP staff in developing the 1988
assessment.

3) Comments from the initial objectives review were synthesized and
used as input for the first Learning Area Committee meetings.

4) The first assignment of the respective Learning Area Committees
was to review ane revise the objectives booklets for each subject
area based on their professional expertise and the comments of the
previous reviewers.

5) The new edition of the objectives was, in turn, mailed to
teachers, curriculum specialists (including the state curriculum
supervisor f- each subject area in each of the 50 states), and
school admin. trators practitioners from around the country.
These individuals are school administrators and teachers, as well
as teacher trainers who live and work in the practical educational
environments. Their task was to review these objectives from the
point of view of what seems reasonable and practical. As with
earlier steps in the objectives development process, care was
taken to be certain that appropriate minority group
representatives were included to assure proper attention to these
sensitivities. Depending upon the results of that review, the
objectives were redrafted with the participation of the Learning
Area Committee members and others, as necessary.

6) The revised objectives were mailed to the Depattment of Education
for comment and review.

7) Furtber modifications of the objectives were made as necessary.

8) The Learn'ng Area Committees completed the final review of the
product.

9) The objectives were published, printed, and made ava'lable for
national distriuution.

36



2.2 GENERAL OVERVIEW OF PROCEDURES FOR DEVELOPING THE ITEMS

A carefully developed and tested series of steps, essentially those
followed in the past by NAEP, were used to create test items that rcflected
the objectives and that measured achievements related to them (see also

sections 2.3-2.6).

1) Each Learning Area Committee and the staff of NAEP determined what
spec:Zic aspects of the objectives could be measured given the
realistic constraints of resources and the feasibility of
implementing the measurement technology. For example, the grant
from the U.S. Department of Education set a limit on the financial
resources available as well as delineated the general design of
the assessment as outlined in Chapter 1. Thus, the measures were
constrained to those that could be administered via paper and
pencil technology to groups of students. Each respective
committee made recommendations about priorities for the assessment

and types of items to be developed.

2) The existing pool of items to be ased to measure change from
previous assessments (trend items) was reviewed in detail.

3) Item specifications were then developed and prototype items were
created to reflect the type of questions that had been suggested.
Trend items were selected.

4) Item writers with skills and experience in creating items
according to specifications were identified from both inside and
beyond ETS and scheduled for item development tasks.

5) Newly created items were reviewed and revised by staff and
external reviewers.

6) Further language editing and sensitivity reviews were ct olucted
according to ETS quality control procedures.

7) Yield test materials were prepared, including the materials
necessary to secure OMB clearance.

8) The field test was conducted with a representative group of
students from across the country.

9) Field test booklets were scored and the results analyzed.

10) Based on these analyses and the results of the pilot testing,
items were revised or modified and re-edited. They once again

went through an ETS sensitivity review.

11) With the help of staff and outside reviewers, the Learning Area
Committee selected the items to include in the assessment.
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12) Iems were assembled into "blocks" (15-minute mini-tests) with
attention given to balancing content coverage and difficulty
levels.

13) After a final review and check to assure that each '..ssessment
booklet and each block therein met the overall guidelines for the
asscsim-=nt, the booklets were typeset and printed.

2.3 DEVELOPING THE READING ASSESSHENT

2.3.1 Reading Objectives

The objectives for the 1588 reading assessment2 carried forwaru the view
expressed in the 1984 reading objectives that the processes of comprehension
and the extension of comprehension through interpr'tation and analysis have .
place in reading of all kinds of texts. The 1988 objectives were based on an
interactive view of reading. In this view, reading is a dynamic process in
which a number of elemeats interact, including the reader, the material being
read, the purposes of 'Ale reading, the re4der's previous experiences, and C.le
context for reading.

The first objective, "Compr,hends What Is Read," is central to the
reading process. This obje:tive encompanses the comprehension of var:ous
types of written materials 4s well as the comprehension of materials read for
a particular purpose. Objective two, "Extends Comprehension," inolves
deliberate kinds of analysis, interpretation, and evaluation. Objective
three, "Manages the Read4ng Experience," recognizes that good reade s develop
a varie.y of strategies to help them comprehend what they rend. These
strategies include using the structure and organization of the text; using
readers' aids; showing flexibility in one's a,proach tc reading; and selecting
reading materials appropriate to the purpose. The fourth objective, "Values
Reading," discusses the kinds of appreciation that students can develop. The
values include reading as a source of enjoyment; reading to expand
understanding and to fulfill personal gc "%s; reading as a means of acquiring
knowledge and leeming new skills; and recognizing the cultural rcle of
written languagc. In order to help teachers using the objectives,
instructional strategies for each of the obj3ctives were included in the
booklet. In addition, because the 1984 reading assessment was so extensive in
content coverage and because the proficiency scale :eloped from it forms the
basis for reporting data through the 1980s, a brief ,escription of the reading
scale was included.

2Reading Objectives, 1986 and 1988 Assessments (Princeton, NJ:
Educational Testing Servi.ce, National Assessment of Educational Progress, June
1987).
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2.3.2 Reading Materials

As with previous NAEP reading assessments, a variety of reading stimulus
materials were used that reflected the realities of reading passages, charts,
and instructions found in texts, newspapers, and source documents. To this

end, materials wete drawn from many sources, including science and social
studies textbooks, peer writing, technical writing, and directions.

2.3.3 Reading Item Development

The main goals of the 1988 reading assessment were to provide a link to
tha 1984 reading assessment and to broaden the scope of the assessment with

some new items. As a result, the items from the 1984 assessment became the
foundation for the 1988 assessment and the extensive development 9f new items
was determined to be unnecessary. New items were developed under guidelines
that included such factors as type of material narrative, expository, or peer
writing), number of features being matched, number of possible distractors,
and correspondence between the question and text. These guidelines were
helpful in assembling the items for the field test, particularly in
determining an approximate difficulty level for the items. In assembling the

items into blocks for the field test, factors that were taken into
consideration included the length of the stimulus, the type of reading
material, and the estimated difficulty of the items.

Once the field test data had been analyzed, the reading Learning Area
Committee met to select trend items from the 1984 reading assessment and to
select new items that dould complement the pool of trend items. Trend items

were selected with careful attention to their psychometric characteristics as
evaluated in prior assessments. The new items were selected on the basis of
their statistical item analyses from the field test as wel) as the type of

stimulus material. One factor that had to be taken into consideration in
compiling the items into blocks was that at least one trend and one new block
at each age level had to overlap with the age level above and/or below it.
There were to be at least three blocks of trend items at each age level as

well. In addition to the criteria for overlap acrobs age levels, trend blocks
were selected to represent the best content coverage across the objectives and
be representative of the range of performance in previous assessments.

Once the items were selected and the blocks assembled, they underwent
final review by ETS subject-area specialists and "est editors as well as a
review to detect the presence of any bias according to the ETS Standards for
Qualit7 and Fairness (ETS, 1987). After internal review, the OMB clearance

package was prepared and submitted.

2.3.4 Reading Background and Attitude Questions

The 1984 and 1986 assessment provided a wide range of reading background
questions for consideration for the 1988 assessment. The Learning Area
Committee reviewed this pool of items and selected a numbe,- Zor reuse. Of

continuing interest were items that measure student behaviors that indicate

39



interest in reading (reading for fun in your spare time, telling a friend
about a good book). Other questions from prior years included spare time
spent read...tg fiction and nonfiction and the student's evaluation of his or

her own competence as a reader.

The Learning Area Committee was interested in expanding questions about
ehe home reading environment: whether students subscribe to magazines at twile

or have books of their own, whether students were read to when they were
young, whether students read aloud to someone at home. Also added to the
assessment were questions about frequency of various teaching
practices--introducing the main idea of a story, pointing out new vocabulary,
giving students a list of questions to answer. Finally, the Learning Area
Committee wanted to know how often students used various reference books, such
as dictionaries and encycloped4

2.4 DEVELOPING THE WRITING ASSESSMENT

2.4.1 Writing Objectives

The objectives for the 1988 writing assessment3 were essentially a
revised update of the objectives developed for the 1984 writing assessment.
Because a major development effort was expended in the preparation of the 1984
objectives, NAEP anticipated that those objectives still reflected current
eheory of writing. To make sure, however, that the objectives for the 1988
assessment were up-to-date, NAEP sent the 1984 objeczives to teachers and
eheorists across the nation and asked them to comment on and revise the
objectives as they felt necessary. Although many reviewers suggested numerous
small revisions, the reviews supported the hypothesis that extensive,revisions
were unnecessary. The one major concern was integrating the concept "learning
through writing" across all writing purposes--informative, persuasive, and
personal/imaginative narrative--rather than segregating it as a single

objective.

NAEP staff collated the comments and prepared a revised version of the

objectives. This revised version was sent to members of the Learning Area
Committee prior to their first meeting. When the committee met, they
discussed the reviews and the revised objectives and then each member took a
section and revised it further to reflec: the discussion. Their revisions

became the basis for the final version of the objectives.

The writing objectives were based on the premise that individuals write

for a purpose to an audience. Reflecting this premise, the first objective

was that students use writing to accomplish a variety of purposes:

informative, persuasive and, personal/narrative. The second objective--that
students manage the writing process--focused on the importance of the process

that leads to a piece of writing. The third objective--that students control
ehe forms of written language--concerned itself with such skills as

Vritigg Objectives, 1988 Assessment (Princeton, NJ: Educational Testing

Service, National Assessment of Educational Progress, August 1987).
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organizing, elaborating, and using appropriately the conventions of writing

(usage and mechanics). The fourth objective was that students value writing
and what has been written and so underscored the importance of understanding
the value of writing and the roles written works serve in our society. In

order to help people put the objectives into practice, ideas and suggestions
for teaching to each objective were presented in the final section of the

objectives booklet.

2.4.2 Writing Item Development

Because of the similarity between the 1984 and 1988 objectives and
because a major effort had also been put forth to develop the tasks for the
1984 writing assessment, NAEP felt that those items could be the foundation

for the 1988 assessment. In addition, NAEP had access to the many tasks being

developed for the California Assessment Program (CAP). For these reasons, it

was possible to keep the new item development effort to a minimum.

First, the Learning Area Committee, made up of seven writing
specialists, evaluated and selected the 1984 items by taking into
consideration such factors as data from the 1984 writing assessment, the

purpose for writing addressed by the task, the appropriateness of the items

for more than one age, and the netd to use enough items to provide bridge to

the 1984 assessment. The items that the Learning Area Committee selected
became the pool for the writing trend bridge assessment and were the
foundation of the pool of items for the more comprehensive 1988 main

assessment. After selecting the 1984 trend items, the committee then
considered what other items were needed to meet the specifications for the

1988 main assessment, reviewed the materials from the CAP, and developed new

items. The developers of the CAP writing assessment program, which is bu....t

on a theoretical base very similar to that used by NAEP, had worked very long

and hard to develop over 80 grade 8 prompts and were pleased to share

materials with the NAEP committee. We are particularly grateful for access to

this resource and indebted to CAP. In developing th- new prompts for the 1988

assessment, particular attention was given to making the writing tasks

relevant to students at the grade level being assessed. Consistent with the

growing emphasis on process-writing instruction, it was also determined to
study the effect on performance of the length of time prwrided to respond to

the writing tasks. A small study on this issue co:ducted in conjunction with

the South Carolina Department of Education had indicated some improvements in

performance. Therefore, some tasks were identified to be gi-.-en ,o students in

Odo versions. In the regular version, fourth-grade students had 10 minutes to

respond and eighth- and twelfth-grade students had 15 minutes to respond. In

addition, some of the tasks were also given with longer response times--20

minutes for fourth graders and 30 minutes for students in the upper grades.

(Because any assessment context seriously r-stricts provisi^n for the usual

revision strategies, including peer review and outside consulting resources,
in either situation the responses were to be viewed as first draft writing and

evaluated accordingly.)

Once the pool of prompts had been developed, thes, it-Ems were reviewed

by ETS subject-area specialists, sensitivity reviewers, and test vditors.
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Subsequent to the internal revie. nrocedures, NAEP staff submiL.ted the items
for OERI and OMB clearance prior to field testing.

After the field test, the Learning Area Committee met once again to
review the results and to select the new items that would complete the item
pool for the 1988 assessment. Those items underwent final review by ETS
subject-area specialists and test editors as well as a review to detect any
bias according to the ETS Standards for Quality and Fairness (ETS, 1987). The

final item pool, including the trend items, was then submittea for OMB
clearance for the 1988 assessment.

2.4.3 Writing Background and Attitude Questions

For r asons explainee in Chapter 1, the overall NAEP design between 1984
and 1988 clurzed from one where student background questions w,..e BIB-spiraled
across the assessment along with cognitive itcms to one where all students
assessed in writing at a given grade level were given the same five-minute
writing background questionnaire. Again, as the result of the c.tensive
development effoLc for the 1984 writing assessment and also as a result of the
design used in 1984, that assessment had contained over 100 background
questions and all had been thoroughly analyzed and reported in The Writing
Report Card: Writing Achievement in American Schools (Applebee, LangPr, &
Mullis, 1986). This pool provided an ample source of questions fr,. devising a
five-minute background questionnaire for each of the three grade levels (10
questions at grade 4, 24 questions at grade 8, and 35 questions at grade 12).

The Learning Area Committee reviewed the questions and the 1984 results
and determined which areas to carry forward into the 1988 assessment. The

reduction in background coverage for 198q necessitated difficult decisions,
but agreement was reached about the need to focus on information about
students' use of and instruction in the writing process as well as the amount
of writing actually done by students.

The latter two areas of emphasis were particularly important in view of
the teacher questionnaire that was developed for the writing teachers of the
eighth-grade studencs who participated in the assessment (see section 2.7 for
further detail about the teacher questionnaires). While both students and
teachers were asked some questions relevant to their Jwn experiences, care
also was given to obtaining a coordinated set of information from teachers and
students. In this way, NAEP was able to obtain the perspectives nf both
teachers and students about writing instruction and compare the two (see
Learning to Write in Our Nation's Schools: Instruction and Achievement in
1988 at Grades 4, 8, and 12 (Applebee, Langer, Mullis, Jenkins, & Foertsch,
1990).

2.5 DEVELOPING THE CIVICS AND U.S. HISTORY ASSESSMENT

Because state education agencies had expressed a desire to have greater
input into the NAEP assessment development process so that state curriculum
concerns could be adequatelf reflected in the discussions about the objectives
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and the content of the assessment, the civics and U.S. history assessments
were developed together using a new model--one Learning Area Committee with
the additional support of a State Advisory Committee. The integrated
development of the civics and U.S. history would also be a very efficient
protocol for development by decreasing the redundarcy of particular aspects uf
these related subject areas. TIC.s model for develvment was accepted by OERI
and ratified by the Assessment Policy Committee at their May 30-31, 1986

meeting. In November 1985, NAEP staff solicited reccendations for reviewers
and Learning Area Committee membership frt the 50 State Testin, 'rectors.

To enhance state participation in actual development of the civics

and U.S. histoLy assessment, a plan was developed with the State Testing
Directors at the Large Scale Assessment Conference held in Boulder, Colorado,
June 9-12, 1986. The plan established a State Advisory Committee to work in
conjunction with the Learning Area Committee.

2.5.1 Civics and U.S. History Objectives

The eight-member civics and U.S. history Learning Area Committee first
met in July 1986 to draft the objectives and suggest prototype items. Unlike

reading and writing with ongoing development and extensive efforts in recent
assessments, civics had not been assessed since 1976 (as part of citi?enship)
and although U.S. history had been assessed in 1986, that asse:;sment was a
knowledge-based assessment at only grade 11/,--ge 17. Thus, more initial work
was needed to update and elaborate on the existing objectives for civics and
U.S. history.

For civics, a three-dime--ional matrix made up of content, coatext, and

cognition frame three broad objectives.4 The content dimension included the
democratic principles and the purpose of government; the political
institutions; tie politiral process; and rights, responsibilities, and the

law. Each of tue areas were further broken down into numerous assessment
topics. The context dimension included home, school, community, state,

nation, and world. These addressed the expectations that civics learning
begins in cAldhood, continues throagh adolescence and schooling, tnd matures
in adulthood when people are participating in society. The cognition

dimension included 1) knows and 2) understands and applie-. These abilities

addressed the notions that students must first be able to recognize factual
knowledge and then be able to interpret information and be aware of how
concepts and facts are interrelated.

As with the civics objectives, the U.S. history objectives5 took form as

a matrix framed by three broad objectives. The first, chronology of events,

persons, and documents, included the following eight hist,-4.cal periods:

4Civics Objectives, 1988 Assessment (Princeton, NJ. Educational Testing

Service, National Assessment of Educational Progress, September 1987).

517.S. History Objectives, 1988 Assessment (Princeton, NJ: Educational

Testing Service, National Assessment of Educational Progress, August 1987).
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1) Exploration and colonization up to 1763; 2) The revolutionary era, the
Constitution, and the new Republic, 1763-1815; 3) Economic and social
developmenc of *he Antebellum Republic, 1790-1861; 4) Crisis of the union:
origins of the v. a, the war, and reconstruction, 1850-1877; 5) The rise of
modern America and World War I, 1877-1920; 6) The United States, 1920-1941; 7)
World War II and the postwar era, 1931-1968; and 8) Modern post-industrial
era: 1968 to the present. Additional topics were specified under each of

these chronological periods. The second objective, historical contexts,
included Che following contextual backgrounds. political life; economic life,
cultural, social, and family life; and intellectual life. Reasoning skills

formed the third dimensinn of the framework. The first skill, reference
skills and knowledge, addressed the need to know historical aspects and the
need to know how to expand an existing knowledge base. The second skill

addressed the need for an understanding and a comprehension of the association
of ideas and the perception of relationships.

In September 1986, the State Advisory Committee was convened to review
these draft objectives and to review items submitted by states for inclusion
in the civics and U.S. history assessment. For both the civics and U.S.
hi5:tory objecties, the committee suggested minor improvements to revise or

rephrase some of the topic areas. Following the review of the objectives, the
committee weighted each of the topic area with consideration to their
relevance at a given grade/age level. The revised objectives were
subsequently reviewed by the Learning Area Committee who were, by and large,

satisfied with the results.

2.5.2 Civics and U.S. History Item Development

Some of the new items used in the 1988 assessment were submitted by some
of the states; others were developed by either ETS staff or outside item

writers. To facilitate the writing of new items that were appropriate to the
curriculum, lc social studies teachers were convened at an item development

conference at ETS to write and revise new items. Following this conference,

additional input was obtained from another 15 social studies teachers who
reviewed items and suggested other new items during an item development
conference at the Social Science Education Consortium in Boulder. The item

development process proceeded through the fall of 1986 in accordance with the
guidame provided by the Learning Area Committee. The new items were reviewed
by subject-matter specialists, edited, and presented to the committee. The

committee met in October 1986 to review, revise, and select items for field
testing in the spring. To ensure the appropriateness of the items selected
for stvdents in the fourth grade, these items were sent to eight fourth-grade
teachers for review in November 1986. All materials were submitted to OERI in

November 1986, and revise4 and resubmitted in December to OERI for submission

to OMB. After 'ield testing, the Learning Area Commime met for a third
time, in April £987, to review the field test results and select the items for
the 1988 assessment of civics and U.S. history. Consistent with routine

procedures, the items selected for the 1988 assessment were submitted for
internal ETS review and submitted for OERI/OMB clearance.
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2.5.3 Civics and U.S. History Background and Attitude Questions

The civics and U.S. history Learning Area Comi-ittee was primarily
concerned with gathering information about students' instructional

experiences. At all grade/age levels, students were asked how much they had

studied the various topics covered in the assessment. At the two higher
grade/age levels, students were asked about the amount of course work they had

taken and their teachers' practices. High-school students also were asked
about their homework, their grades, end their attitudes toward the subject

areas.

2.6 DEVELOPING THE GE1GRAPHY ASSESSMENT

The 1988 geography assessment was initiated and funded by the National
Geographic Society due to well-warranted concerns about the state of geography

learning in the United States. The development of this assessment did not

start at the same time as the oLlier subjects. The design, planning, and

funding for a geography assessment of grade 12/age 17 students commenced man

months later in NAEP's 1988 development cycle.

A five-member Learning Area Committee was created with individuals
recommended by the National Geographic Society in accordance with the
guidelines for committee membership articulated in section 2.1. This

committee eagerly took the charge to develop an assessment in a new subject

area never before assessed by NAEP. The challenge of a late start and a brand
new subject area for assessment was balanced by the modest scope of this

assessment relative to the other subject areas--one grdde and three blocks uf
questions versus three grades with approximately seven blocks of questions per

grade.

2.6.1 Geography Objectives

The geography Learning Area Committee first convened at the end of

January 1987. At this meeting, the objectives of the 1988 geography
assessment6 were formulated to reflect the current trends in geography

education. During this process, the Wisconsin geography assessment provided
valuable background information upon which to bulAd NAEP's draft framework for

a national assessment of geography. This framework was organized around three
dimensions of geography: geographic skills and tools, including the use of

maps, charts, and globes; geographic knowledge and concepts, including the

understanding the area of physical and cultural geography; and geographic
inquiry, including the cognitive application of skills, knowledge, and

understanding to new situations. The dimension of geographic knowledge and
concepts (content) was divided into physical and cultural geography. Physical

geography included physical locations, places, and regions; climatology and
meteorology; and the evolution of land-form features of the earth's surface,

6Geography Objectives, 1988 Assessment (Princeton, NJ: Educational

Testing Service, National Assessment of Educational Progress, June 1988).
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whereas cultural geography included cultural locations, places and regions,
human i&pacts on the environment; influences of the environment on human
activity; and spatial interactions. All of the categories within physical and
cultural geography were broken down into numerous subcategories to help
characterize topics for assessment

Following the Learning Area Committee meeting, the draft objectives were
reviewed by external consultants representing various con.,:ituencies and
revised as necessary. Because of the hastened development time and also
because of their keen interest, the Learning Area Committee remained closely
involved throughout the review and revision process.

2.6.2 Geography Item Development

Fol;owing the drafting of objectives, item development procee&d at an
accelerated pace in order to bring the geograrhy assessment into phase with
the assessments in reading, writing, civics, and U.S. history. About 100
cognitive items were written by ETS test development staff and 100 items wete
written by members of the Learning Area Committee. These items were reviewed
by about 10 reviewers and used to assemble six blocks of cognitive items. The

rapid prepardtion did not preclude the standard ETS test development
procedures to ensure quality and fairness of the geography item blocks.

The geography field test data were gathered and analyzed in preparation
for a May 1987 meeting of the Learning Area Committee. At this meeting, the
committee reviewed the items and their statistics to select a pool of items
that would be appropriate for the assessment of the geography knowledge and
skills possessed by students at grade 12/age 17. Decisions were monitored in
terms of the coverage of both the four content areas and the importance of
assessing conceptual understanding as well as facts. After the meeting, test
developers assembled one test booklet comprising one fiveminute block of
general background questions, one five-minute block of geography background
questions, and three 15-minute blocks of cognitive items, totaling 78 items in
all. These materials were reviewed thoroughly by ETS specialists and
submitted for OMB clearance.

2.6.3 Geography Background and Attitude Questions

Az mentioned above, geography assessment development also included a
block of background questions for inclusion into a test booklet with the
cognitive blocks. In developing materials for the student questions specific
to geography, the Learning Area Committee focused on coursework and content
coverage. Students were asked what geography courses thfy had taken during
high school and how much they studied the various topics covered by the
objectives and assessment items.
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2.1 DEVELOPING THE COMMON CORE STUDENT QUESTIONS AND QUESTIONNAIRES

Additional instruments were developed for the 1988 asses.ment: a common
core of student background questions containing 21 questions at ,ra 4, 21

questions at grade 8, and 33 questions at grade 12; teacher questiL naires
containing 56 questions at grade A and 67 questions at grade 8; school
characteristics an,i policies questionnaires containing 91 questions at grade
4, 94 questions at grade 8, and 107 questions at grade 12; and an excl-uded
student questionnaire containing 28 questions.

The student, teacher, and school instruments were designed to collect
information about home, classroom, and school factors related to four policy
issues that had also been the focus of the 1986 assessment: instructional
practice, students at risk, teacher workforce, and effectivc schools.

The development of policy issues and items wt.s an iterative process that
involved staff work, field testing, periodic review by an external advisory
group, and review by the Assessment Policy Committee. At an initial meeting,
a group of external consultants drafted a set of policy issues and made
recommendations regarding the design of the assessment. They were
particularly interested in capitalizing on the unique properties of NAEP and
not duplicating the purposes underlying other surveys (e.g., The National
Survey of Public and Priva,e School Teachers and Administrators and The
National Education Longitudinal Study). They Lecommended a more focused study

of the relationship between student achievemeat and instructional practices.
This recommendation provided the impetus for a major redesign of the teacher
questionnaire (see below). Items were developed to assess the policy issues

and field tested with students, teachers, and principals. The policy issues,

items, and field test results were reviewed by the group of external
consultants who id,ntified specific items to be included in the final

questionnaires. The field test results and the recommendations of the
consultants were also reviewed by the Assessment Policy Committee. The ittms

were then assembled into questionnaires and submitted to internal ETS
procedures to ensure fairness and quality. The background questiohnair,s were
submitted for OMB clearance together with the cognitive items.

Every student booklet began with a common core of background questions.
In many cases the questions used in 1988 were taken from prior assessments.
Although many of the questions were common to the three grade/age levels

as ssed, some were specifically targeted to elementary or high-school

students. At grade 4/age 9, the background questions were read aloud to the
students and took approximately 10 minutes to complete. At the other two

grade/age levels, only the first race/ethnicity question was read aloud,
students read and answered the remaining questions on theit own during a five

minute time period. The questions asked about demographics, home environment,

and instruction experiences.

The teacher questionnaire was administered to samples of grade 4 and

grade 8 teachers. All grade 4 students assessed in reading were identified
and questionnaires were given to their reading teachers (whoever took primary
responsibility for the student's reading instruction). All grade 8 students
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assessed in writing were identified and questionnaires were given tc their
writing teachers.

The teacher questionnaire included three sections and took approximately
20 ..oinutes to complete. The first section focused on individual student
information. All teachers whose students had participated in the assessment
were asked to resdond to a set of questions about their students. Each
tJacher answered this set of questions for up to 10 different students. Most
of the questions were new.

The second section focused on classroom information. Teachers were
asked to respond to a set of questions about the classes in which the students
in the assessment were enrolled. Each teacher answered this set of question
for up to five different classes. Most of the questions in this section were
new in 1988, although some used wording that is parallel to student questions
from prior assessments.

The third section focused on teachers' background and exoPrience.
Almost all of these items were taken from prior assessmen*:.

The school characteristics and policies questionnatre was given to the
principal in each participating school, and took about 11, minutes to complete.
Three versions were administeredone for each of the three. grade/age levels.
The questions asked about the principal's background and axperience, school
policies. programs, and facilities, and the composition and background of the
student body.

The excluded student questionnaire was given to the teachers of students
who were identified in the NAEP sample but were determined by the school to be
unable to participate because they were milcly mentally retarded (educable),
functionally disabled, or had limited Englisu proficiency. This questionnaire
took approximately three minutes per student to complete and asked about the
nature of the student's exclusion and special programs in which the student
participated.

2.8 FIELD TESTS FOR THE 1988 ASSESSMENT

By February 1987, staff had securcd school cooperation for participation
in field testing for the 1988 assessments of reading, writing, civics, and
U.S. history and for the teacher and school policies questionnaires. By this
time, staff had assembled 84 15-minute blocks of reading, writing, civics, and
U.S. history cognitive items and combined these into 34 field test
booklets--13 booklets at grade 4, 11 booklets at grade 8, and 10 booklets at
grade 12. Upon receipt of clearance for the field testing, booklets were
printed and approximately 30 trained administrators immediately began field
testing. The field tests, involving 6,800 students in -2 school districtc
across the country, were conducted in February 1987. EIS staff members
traveled to 12 districts in the Northeast, 17 in the Southeast, 12 in the
Central, and 11 in the West. Generally, field tests were conducted at al'
three levels in each school district including two classes at fourth grade,
and one class at each grades 8 and 12. Field tests were carried out in 104
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fourth-grade classes, 88 eighth-grade classes, and 80 twelfthgraie classes.

Approximately 300 responses were obtained to each question in the field test

materials.

Overall the field test was completed on schedule. The data were
collected, scored, and analyzed in preparation for meetings with the Learning

Area Committees and Background Advisory Committee. Using item analysis, wh',-h

provides the mean percentage of correct responses for each item in the field

test, committee members and MEP staff reviewed the materials according to

five purposes: to determine which items were most related to achievement in

the four subject areas; zo evaluate the effectiveness of items designed

specifically to assess higher-order thinking skills; to dete-inine necessary

revisions to items that lacked clarity, or to ineffective item formats; to

give priority to items to be included in the full assessment; and to determine

appropriate timing for assessment items.

The geography background questionnaire and the blocks of cognitive items

were field tested in April 1987. Trained administrators conducted field tests

at the twelfth grade at about 12 locations around the country.

Once the committees had selected the 1988 assessment items, all items

were rechecked for content, measurement, and sensitivity concerns. The OMB

clearance process was initiated April 28, 1987 with the submission of draft

materials to the Office of Educational Research and Improvement. The final

package was submitted May 27, 1987. Throughout the clearance process revision

were made in accordance vith changes required by OERI, the IMCD, and OMB.

2.9 FINAL PREPARATION OF THE 1988 ASSESSMENT MATERIALS

2.9.1 Objectives Booklets

The objectives booklets were sent out for external review by teachers,

educators, and state representatives. The many good suggestions generated

from these reviews were used to revise the booklets. After consensus review

and approval by each Learning Area Committee, the objective booklets were sent

to OERI for the internal government and peer review process. Subsequent to

that 30-day review and incorporation of suggested revisions, the booklets were

submitted to ETS internal editing and finally to the composition and printing

process The new objectives booklets for reading, writing, civics, and U.S.

history iere published and released in 1987; the geography objectives booklet

was published and released in 1988.

2.9.2 Student Assessment Booklets and Questionnaires

The items earmarked by each Learning Area Committee and submitted to OMB

clearance for inclusion in the 1988 assessment were assembled into blocks in

accordance with the assessment design. These blocks were assembled to meet

content, context, cognition, and psychometric specifications and to contorm to

the assessment time and administration restrictions. A common core of

questions about students' demographics and home backgrounds appeared at the
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beginning of each booklet. Approximately five minutes of background questions
related to a subject area appeared next, followed by blocks of cognitive items
in the same subject area. For reading, seven blocks of cognitive items were
prepared for each grade/age level; for writing, 10 blocks of cognitive items
were prepared for each grade/age level; for civics, three cognitive item
blocks were prepared for grade 4/age 9 and 10 for each of the two older
grade/age levels; for U.S. history, three blocks of cognitive items were
prepared for grade 4/age 9 and seven for each of the_ two older grade/age
levels; and for geography, three blocks of cognitil items were prepared for
grade 12/age 17. The questions for school administrators, teachers, and about
exclLied students were assembled into questionnaires.

In addition to the main assessment special studies we-re included to
measure the relationship between length of time permitted foi writing and
writing performance and the relatiorship between document literacy and reading
proficiency. Further details about atsessment instruments appear in
Chapter 4.

Subsequent to assembly, all of the assessment blocks and questionnaires
were subjected to the review process established by ETS and NAEP, including
scrutiny by subject-matter specialists, measurement specialists, test editors,
and persons specially trained to review questions for any potential
insensitivity to women or minority groups. As part of the OMB clearance
process, all items were also reviewed by OERI staff, by the Office for Quality
Assurance, and by the OMB. Subsequent to final OMB clearance on August 11,
1987, the blocks and questionnaires were submitted for composition, printing,
bundling, and distribution to the Wesuat, Inc., field staff responsible for
administering the 1988 assessment.



Chapter 3

SAMPLE DESIGN

Keith F. Rust and Morris H. Hansen

Westat, Inc.

The samples for the 1988 NAEP assessment were selected using a complex
multistage sample design involving the sampling of students from selected
schools within 94 selected geographic areas, called primary sas,pling units
(PSUs), &cross the United States.

The sample design had four stages of selection:

1) selection of geographic PSUs (counties or groups of counties);

2) selection of schools within PSUs;

3) assignment of session types to schools; and

4, selection of students for session types within schools.

The samples were drawn for the three different age classes, and for each
age Glass the samples were of two distinct types. The fir_t type consisted of

the cross-sectional or "main" samples, while the second type consisted of the
trend or "bridge" samples. The populations surveyed wilh each of these sample

types are defined in Table 3-1. Separate samples of schools were required for

the bridge samples and main samples, because of various differences in the
calendar period for test administration, the format of the administration,
and, in the case of age class 17, the grade and age definition of the
population of interest.

Table 3-1
Reference Populations for the Components of

the NAEP 1988 Samples

Age Class Main Samoles

9 Born 1976 andlor enrol'od
in grade 4

13 Born 1974 and/or enrolled
in grade 8

11 Born 1970 end/or enrolled
in grade 12

Bridge to 1986

Born 1978 rnd/or nrolled
in grade 4

Born 1974 and/or nrolled
in grade 8

Born 10/70-9/71 and/or
enrolled in grade 11
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In addition to representing the respective populations as a whole, the
main samples had as a component a modest oversampling of schools .iith moderate
or high enrollment of Black and/or Hispanic students (see section 3.2). This

oversampling was undertaken to increase the sample E :es of such students,

thus increasing somewhat the reliabilitj of estimates for these minority
groups.

The overall assessment period fell into three time periods - fail,
winter, and spring. Not all assessment componentE were conducted in each time
perio.:. Table 3-2 shows the relationship between the variLus sample
components and the assessment periods. The sizes of the PSU and school
samples and the procedures for their selection were determined by the
assessment period, as well as by the population to be surveyed and the method
of administration in each case.

Table 3-2
Assessment Type by Age Class and Assessment Period

Fall Winter Spring
Age Class 10/12/87-12/18/87 1/4/88-3/11/88 2/14/88-5/1'1/88

9 Cross-sectional (part) Cross-sectional (part)
Bridges to 1984. 1986

13 Bridges to 1984 1986. Cross-sectional (part) Cross-sectional (part)
Civics Bridge

17 Cross-sectional (part) Cross-zectional (part)
Bridges to 1984. 1986.
Civics Bridge

This chaote- gives details of the sample selection procedure, and
information on the results of the sampling process. Still fuller details are
given in The 1988 National Assessment of Educational Progr6ss--Samp1ing and
Weighting Procedures, F;nal Report (Rust, Bethel, Burke, & Hansen, 1990).

3.1 PRIMARY SAMPLING UNITS

In the first stage of sampling, the United 3tates (the 50 states r.nd the
DiJtrict of ColumbW w,s divided into geographic primary sampling units
(PSUs). Each PSU met a minimum size requirement (a population of at lea$:.
60,000 in the 1980 Census) and comprised either a metropolitan statistical
area (MSA), a singlf :ounty, or (more usually in the case of nonMSA PSUs) a
group of contivous L.Junties. In the case of New England MSAs, which are not
formed from whole counties, the correspondf-g New England County Metropolitar
Areas, which are defined in terms of whole counties, were designated as _he

PSUs. The New York City MSA was d',,ided along cotnty/borough lines in,o thLee
PSUs for reasons of administrative al,' sampling convenience. Each PSU was
contained entin.ely within one of the four regions defined in Table 3 3. These

regions were used to stratify the sample of PSUs, ensuring that each region
was adequately represented in the various essessment samples.
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Trble 3-3
Geographic Regions Used for Stratification

Northeast Southeast Central West

Connecticut Alabama Illinois Alaska
Delaware Arkansas Indiana Arizona

District of Florida Iowa California

ColuMbia Georgia Kansas Colored-

Maine Kentucky Michigan Hawaii
Maryland Louisiana Minnesota Idaho

Massachusetts Mississippi Missouri Montana
New Hampshire North Carolina Nebraska Nevada
New Jersey South Carolina North Dakota New Mexico
New York Tennessee Ohio Oklahoma
Pennsylvania Virginia* South Dakota Oregon

Rhode Island West Virginia Wisconsin Texas

Vermont Utah
Virginia* Washington

Wyoming

* That part of Virginia that is included in the Washington. DC, metropolitan statistical
area is included in the Northeast region, the remainder of the state being included in the Southeast
region.

In a few cases an MSA crossed region boundaries. Such MSAs were split
into two or more PSUs as necessary (e.g., the Cincinnati OH-KY-IN MSA was
split into the Cincinnati OH-IN PSU in Region 3 and the Cincinnati KY PSU in
Region 2). Twelve subuniverses of PSUs were then defined as described below.

The 28 largest PSUs were included in the sample with certainty. An
additional six very large PSUs (four from the Southeast and two from the West)
that had large proportions of Black students and/or Hispanic students were
also included with certainty. The 34 certainty PSUs constituted 32
metropolitan areas, since the New York City MSA was divided into three
certainty PSUs. The inclusion of these 34 PSUs in the sample with certainty
provided an approximately optimum cost-efficient sample of schools and
students when samples were drawn within them Jt- tht required national sampling
rate. The representa:iveness of the sample for minority groups was enhanced
by ensur lg that these PSUs were included in the sample, since these minority
groups are relatively heavily re:resented within these certainty PSUs. The

remaining smaller PSUs were not guaranteed to be selected for the sample.
These were grouped into a number of noncertainty strata (so called because tht
PSUs in these strata were not included in the sample gith certainty), and a
sample PSU was selected from each stratum.

The PSUs were classified into four regions, each conto5ning about one-
fourth of the U.S. population. These regions were defined primarily by state

(Table 3-3). In each region, noncertainty PSUs were cla3sified as MSA or
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nonMSA. In the Southeast and West regions, the PSUs in which the combined
proportion of population which were Black and Hispanic respectively in the
1980 Census exceeded 20 percent, were classified as high minority. The

resulting major strata, or subuniverses, are shown in Table 3-4.

Table 3-4
The Sampling Subuniverses

and the Number of Noncertainty Strata in Each

MSA PSUs
Regular High-minority

NonMSA PSUs
Regular High-minority

Region Strata Strata Strata Strata

Northeast 8 2

Southeast 4 6 4 6

Central 8 6

West 4 6 4 2

Total 24 12 16 8

Within each major stratum (subuniverse), further stratification was
achieved by ordering the noncertainty PSUs according to several additional
socioeconomic characteristics, yielding 60 strata. The strata were defineu -o
that the aggregate of the measures of size of the PSUs in a stratum was
approximately equal for each stratum, except for strata in the high-minority
subuniverses, in which the aggLegate was approximately half that of the
regular strata. The size measure used was the population from the 1980
Census. The characteristics used to define strata were the percent minority
population, the percentage change in total population since 1970, the per
capita educational expenditure, and the percent of persons employed in
manufacturing (MSA subuniverses only) and eue percentages of rural and urban
dwellers (nonMSA subuniverses only). One PSU was selected with probability
proportional to size from each of the 60 noncertainty strata. That is, within
each stratum, a PSU's probability of being the sample selection from that
stratum was proportional to its population. Thus the high-minority
subuniverses were sampled at approximately twice the rate of the other
subuniverses, since they were about half as large. This procedure of
oversampling from the high-minority subaniverses was used with the aim of
reducing somewhat the level of sampling error for estimates relating to the
populations of Black and Hispanic students.

The final sample of 94 PSUs was drawn from a population of about 1,000
PSUs. Primarily because of the use of MSAs as PSUs, PSITs varied considerably
as to their probability of selection, since they varied greatly in size. The

34 certainty PSUs consisted of the 26 largest MSAs in the country, based on
the 1980 population from the Census, plus six other large MSAs from the
Southeast and West regions with in excess of 20 percent of their population,
being Black or Hispanic. The 36 selected noncertainty MSA PSUs had
probabilities of selection ranging from 0.028 to 0.584, while the 24 selected
nonMSA PSUs had probabilities ranging from 0.021 to 0.101. The variations in
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probability depended upon the size of the PSU (1980 population) and whether or
not the PSU was in a high minority subuniverse. Parts of 37 states were
included in the 94 selected Us.

The PSU samples were drawn at one time for the 1986, 1988, 1990, and
1992 assessments. They were drawn so as to provide for the rotation of the
PSUs from one assessment to the next, except that certainty PSUs were retained
in each assessment year, and some of the larger noncertainty PSUs were
retaimd for two successive assessment years.

The 94 PSUs were used for the main assessments of all three age classes.
To facilitate and improve administration of the assessments and co allow for
the estimation of growth in achievement during the school year, the assessment
sample was divided into b randomly equivalent subsamples, one to be asst sed
in the winter and the other to be assessed in the spring. For this purpose,
the 94 PSUs were designated as winter PSUs, spring PSUs, or both winter and
spring PSUs, according to the following scheme. The 18 largest certainty PSUs
were designated both winter and spring PSUs, to be included in the sample for
both seasons (the sample of schools within each of these PSUs was divided into
two stratified random half-samples; one half-sample to be assessed in the
winter and one to be assessed in the spring). The 16 smaller certainty PSUs
were ordered by region and then alternately designated as winter PSUs or
spring PSUs, resulting in eight PSUs for each season. Similarly, alternate
members of the set of the 60 noncertainty PSUs, arranged in stratum order
within each subuniverse, were designated as winter or spring PSUs. The end
resuIt was 56 winter PSUs, including 38 in which assessments were conducted
only during the winter, and 18 where assessments were conducted in the winter
and the spring, and 56 spring PSUs, consisting of 38 in whi.L.h assessments were
conducted only in the spring, and the 18 winter and spring PS'Is.

The procedure of designating two half-samples for the main assessment,
one for winter and one for sprina, differed from the procedure used in 1986.
In that year, all of the main (i.e., cross-sectional) sample assessments took
place in the spring within the 94 selected PSUs; consequently, it was not
necessary to designate half-samples on th basis of season of assessment.

The bridge assessments used a series of subsamples of the 94 PSUs used
for the main assessment. The age class 9 bridge assessments, whi.Ln were
conducted in the winter, used the 56 PSUs designated as winter PSUs in the
main assessment; the age class 17 bridge assessments, conducted in the spring,
used the 56 PSUs designated as spring PSUs. The age class 13 bridge
assessments, conducted in the fall, used 64 PSUJ seleceed from the complete
set of 94 PSUs witt probability proportional to the measure of size of the
strata from which the PSUs were selected. The selection of PSUs for the fall
assessment was independeut of the prozess of designating PSUs as winter or
spring. As for the winter and spring subsamples, the 18 largest certainty
PSUs were retained in the fall bridge sample with certainty. The distribution
of PSUs among tLe fall, winter, and spting assessment periods is ihmstrated
in Figure 3-1
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Figure 3-1
Distribution of 94 Sampled PSUs by Inclusion

in the Fall, Winter, and Spring Assessment Periods
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The age class 9 and age class 13 bridge samples used the same school and
student eligibility requirements as the respective main samples.
Nevertheless, special bridge samples were required because

1) The conditions for administration of the arsessment varied
considerably between the main sample and bridge sample sessions.

2) The need in the bridge samples for four distinct session types for
age class 9 and five for age class 13 made it infeasible to

conduct both a main sample session and the several bridge sessions

within a given school.

3) For age class 13, the main samples were conducted at an
inappropriate time of the year for bridging purposes, so that a
sample of schools was needed to undertake the bridge assessments

in the fall of 1987.

A separate sample of schools was required for the bridgc sessi^ns and

the main sessions for age class 17 primarily because the definitions for
student eligibility, based on age and grade, differed substantially be.:w?en

the o samples, even though the same population of schools was surveyed in

each case. Conlitions of administration varied somewhat also.
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3.2 SCHOOLS FOR MAIN SAMPLES

In the second stage of sampling, the public, private, Catholic, Bureau
of Indian Affairs, and Department of Defense schools within each of the 94
PSUs were listed according to the grade ranges associated with the three age
classes. The population of eligible schools for each age class (Table 3-5)
was the same for bridge ane main samples in each case. Any school having one
or more of the eligible grades, and located within an appropriate PSU, was
included on the frame of schools (the list of schools from which the samples
of schools were drawn) for a g...yen sample. For each age class, only a
fractioi of one percent of age-eligible students was enrolled in ineligible
schools. Each school within the 94 PSUs with a grade in the range of 2 to 12
was included in at least one age class--a total of 36,290 schools. An
independent sample of schools was selected for each of the age classes. Thus
some schools were selected for assessment of two age classes, and a few were
selected for all three. The lists of schools were obtained from the 1986 list
of schools maintained by Quality Education Data, Inc.

Table 3-5
Grade Definition of School Eligibility for Frame Inclusion

and Frame Sizes, Main and Bridge Samples

Age Class
Frame included schools

with an,- grade in the range Number of schools on frame

9 2-5 26,951
13 6-9 28,167
17 9-12 8,485

Total 2-12 36,290

Schools within each PSU were selected (without leplacement) with
probabilities proportional to assigned ures of size. Roughly equal
measures of size were assigned to schools containing estimates of grade/age-
eligible students ranging from 20 to 150 (for age class 9), or to 200 (for age
class 13 and age clags 17). Schools larger than the indicated maximum s.,ze
were selected within the selected PSUs with probabilities proportional to the
number of grade/age-eligible students. As a result, in some instances a large
school was selected with certainty within a relatively small selected PSU.
Schools with fewer than 20 estimated grade/abe eligibles were assigned
considerably lower measures of size, and thus lower probabilities of
selection, since assessment in these schools involved substantially higher
per-student administrative co: ts.

A school with minority (Black and/or Hispanic) mrollment in exc2ss f

15 percent of total enrollment was given double the probability of selection
of a school of similar size in the same PSU with minority enrollment below 15
percent. Overall probabilities of selection for such high-minority schools
were twice those for other schools of the same size from a given PSU in order
to enlarge the sample of Black and Hispanic students, thereby enhancing the
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reliability of estimates for these groups. For a given overall size of
sample, this procedure reduces somewhat the reliability of estimates for all
students as a whole and for those not Black or Hispanic.

The total number of schools selected for each age class was determined
to be such that the predesignatcd student sample sizes would be achieved by
selecting all eligible students in a selected school. up to a maximum of 150
(for age class 9) or 200 (for age class 13 and age class 17), allowing for
losses due to nonparticipation of selected schools and students and the
exclusion of students from the ass ssment.

In each of the 94 PSUs, a minimum of three schools was selected for age
class 9, four schools for age class 13, and two schools for age class 17.
These minima were established based on the total number of students and hence
schools required for the particular age class, and on the proportion of
selected schools likely to contain few or no eligible students. This
propurtion is much higher for age class 13 than for the other age classes
because of the inclusion on the frame for this age class of commonly occurring
elementary schools with a grade span of kindergarten through grade 6, and high
schools with grade 9 through grade 12, which generally enroll few 13-year-
olds. The use of these minima for the sample size of schools per PSU was
derived as a -ompromise between two desirable but conflicting objectives. The

first of these is to ensure substantial representation from within each
selected J (after the impact of nonresponse). The second objective is the
need to keep the variability in overall student sampling probabilities (and
hence weights) to a low level, so as to control the sampling errors associated
with la,EP estimates. The use of a large minimum sample size requirement per
PSU would act to reduce unduly the weights of studerts selected from small
PSUs.

This design, w:;th the important exceptions described above, had the goal
of yielding a sample of students in a given age or grade with approximately
uniform probabilities of selection. The practical constraints on the sample
size within each school, and the need to ensure an adequate _ample within each
PSU, resulted in some substantial violations of this general goal.

For all three age classes, a sample of schools was fir drawn for the
brid7a assessments (see below). These schools were then excl.ed from the
frame when the samples of schools were drawn for the main assessments.
AdjuL 'ts were made to reflect the appropriate probabilities of selection,
and ti. -lie sample weights, to yield unbiased estimates for both bridge and
main samples. Schools cPlected for main assessments were further classified
as belonging to the winter main assessment or the spring main assessment. For

the schools in the PSUs assigned to a single season, this classification
corresponded to the classification of the PSU containing the school. Half-

samples of the schools in each of the 18 largest certainty PSUs (those PSUs
assigned to both seasons) were assigned to the winter and spring assessments
respectively.

After selection of the initial sample of schools was completed,
information was obtained to update the sample foi new eligible schools.
Public school districts and Catholic dioceses of initially selected schools
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were asked to give informatior about new schools and schools with changes in
grade structure since tba 1986 date tc, which the Quality Education Data list.
related, for their district/diocese. Schools so identified were given an
appropriate chance of inciusion in each of the samples for which they were
eligible. The overall probability of inclusion for a given age class fol each
such school was determined by the estimated number of eligible sL...,ents
enrolled in the school, and the within-PSU sampling rate used to select the
initial sample of schools. The conditional probability of selection, used to
draw the actual samples of new schools, was obtained by dividing the overall
probability for the school by the probability that the school district was
represented by a selected scheol in one of three initial main samples. These
district level probabilities were obtained by reconstructing the sample
selection -)rocedure to obtain the probability that at least one school from
the district was included in a given age class sample, and then combining
these independent probabilities across age classes. The process identified a
total of 58 new schools, 44 eligible for age class 9, 40 eligible for age
class 13, and 11 eligible ;for age cla3s 17. Three new schools were added to
the sample In this way--two at age class 9 and one at age class 13. All three
schools were found to have eligible students enrolled, and were invited to
participate.

In a few PSUs where school refusals were relatively heavy for a
particular sample, substitute school selections were made, replacing the
refusals (to the extent feasible) with schools from within the same PSU and
similar in size, affiliation (public, Catholic, or other private), grade span,
and minority composition. In a very few cases, substitute schools were choEen
from another PSU within the same stratum as the original. The goal of this
procedure was to maintain the student sample sizes needed, while keeping
variance and nonresponse bias at acceptable levels. Table 3-6 shows the
number of in-scope schools selected, cooperating, and substi.11uted, in each of

the school sPmples. The participation rates given are based on the initially
selected sami...e of schools. These response rates are comparable with those of
previous assessments conducted during the 1980s. Note that since the response
rates quoted do not include the substitute selections, the potential for
nonresponse bias is likely to be somewhat less than these rates would
indicate. This is because the substitute selections were chosen based on
their similarity to the initially refusing selections.

The considerable numbers of schools selected with no eligible students
enrolled resulted primarily from the fact that, for example, for 6rade 8/age
13, some schools with grades 6, 7, or 9, but no grade 8, were sampled. Such

schools had a reasonable chance of containing some age 13 students. Oftea
they did have a number of eligible students, but sometimes they had none.
Because of the grade structure of schools, this occurred most often for grade
8/age 13.
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Table 3-6
School Sample Sizes, Refusals, and Substitutes

Main Samples

Aee Class 9 Age Class 33 Age Class 17 Total

Selected, in scope 373 506 383 1,262
Refusals 42 68 66 176

Participation rate of
originally selected schools 89% 87% 83% 8(",

1986 participation rate 89%* 89%* 81%** 8)A

Participating; no eligible
enrolled 4 39 13 56

Substitutes pal:ticipating 9 14 8 31

Final assessed sample 336 413 312 1,061

* The rats quoted for 1986 are for the grade 3/age 9 and grade 7/88e 13 spring samples
respectively.

** No assessment for grade 12/age 17 was conducted before 1988. Th. rate quoted here is for the
1986 grade Wage 17 spring sample.

A school characteristics and policies questionnaire was mailed to every
sampled school by Westat before the assessment. The Westat supervisor then
collected the questionnaires and returned them to ETS. The school
characteristics and policies questionnaire is described in Chapter 4.

A school principal's questionnaire, distributed to each sampled school
by Westat before the assessment, was used to ref;me the estimate of the
grade/age-eligible students and to determine in part the size and type. of
community (STOC) codes (see Appendix G and Rust et al., 1990).

3.3 SELECTION OF SCHOOLS FOR BRIDGE SAMPLES; THE ASSIGNMENT OF
SESSIONS TO SCHOOLS

Schools were selected for age class 13 bridge assessments (conducted in
the fall of 1987) from the "ubsample of 64 PSUs that had been designated as
the age dass 13 bridge PSUs. One school or school cluster was selected in
each PSU, except that three schools or school clusters wele selected from each
of the two largest PSUs (which were substantially larger than the remainder).
Initially, four types of bridge sessions were to be adminis ered, and the
sample was selected so as to meet this requirement, with a maximum of four
sessions to be administered in a school, with each session type to be
administered in each PSU. Howe ar, a fifth session type was added too late to
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amend the school sample (although the total required sample size of students

was not changed). Thus the requirement that each session type 'je administered
at least once in each PSU was modified so that each session type would be

administered at least once in at least 52 PSUs. To avoid the possibility that
a particular bridge session might be assigned to a single school wit'. only one

or very few eligibles, small schools were grouped with other schools in the

same PSU to form clusters of a specified minimum number of eligibles. Bridge

sessions were then assigned within each PSU by selecting a school or school
cluilter with probability proportional to the estimated number of age and gra,:e

eligibles within the school(s).

Schools were selectee for the age class 9 bridge assessment- (conducted
in the winter of 1988) from the subsample of 56 PSUs desimated for the winte.

assessment. Four types of bridge sessions were to be administered. The

selection was such that each of the session types used in the bridge
assessments would be administered in at least one school within each of the 56

PSUs designated as winter or a, winter and spring. Schools or school clusters

were sampled in the same manner as for age class 13 ex(er; that two schools or

school clusters were selected per PSU, with six schools or school clusters
drawn from each of the two largest PSUs.

In a like manner, schools were selected for the age class 17 bridge
assessments (conducted in the spring of 1988) from the subsample of 56 PSUs

designated for the spring assessment. Three session types were to be

administered. Each of the session types was to be administered within at
least one school or school cluster in each of the 56 PSUs. Two schools (or

L-hool clusters) were selected per PSU, with six selections being made from

each of the two largest PSUs.

Substitute selections were made for nonparticipating bridge sample
schools in certain PSUs in similar manner to the approach used for the main

sample schools. In the case of the bridge samples, however, no samples of new

schools were selected. For the bridge samples, the smaller sample sizes
involved meant that the biasing effect of failing to represent such new
schools was relatively less, as a component of total error. For the age class

13 sample in particular, there was insufficient time available between the

point when districts were contacted and when assessments were scheduled (mid-

October through early December, 1987) to ascertain the existence t new

schools, sample them, and obtain the participation of the schools.

Table 3-7 shows the school sample sizes and participation rates for t:e

bridge samples for each age class. School participation rates are similar to

those seen in comparable samples in 1986--the fall and winter bridges and *E.

grade 11/age 17 spring main sample.
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Table 3-7
School Sample Sizes, Refusals, and Substitutes

Bridge Samples

Grade 4/Age 9
(Winter)

Grade 8/Age 13
(Fall)

Grade 11/Age 17
(Spring) Total

Selected, in scope 180 219 155 554

Refusals 23 16 34 73

Participation rate of
originally selected schools 87% 93% 78% 87%

1986 participation rate 87% 84% 81% 83%

Participating; no eligibles
enrolled .3 30 7 40

Substitutes participating 2 8 6 16

Final assessed sample 156 181 120 457

For all three age classes, sessions were assigned to bridge sample
scri.,ls in the following manner. First, the number of sessions per school was
established. Thi3 was the maximum number of se.,sions (up to four) that could
be administered without creating unduly small session sizes with few
eligibles. Thus, in most bridge sample schools, four sessions were conducted.
However, schools with fewer than 20 eligibles, for example, were asked to
conduct only a single session.

The number of session types conducted in the assessment varied by age
class. Table 3-8 in the follo.iing section shows, among other things, the
various bridge sample session types conducted for each age class, and the year
of the corresponding assessment to which these session types provided a
bridge.

The assignment of sessions to schools maximized the number of session
types conducted within each PSU. Thus, to the extent fuasible, session
assignment was delayed until after it was determined that a selected school
would participate. On a few occasions, a session could not be conduLted in a
school that, at the time of session assignment, was expected -ID participate
but subsequently did not. As a result, two types of school nonresponse
adjustment factors, denoted school and session, were required for the bridge
samples (see Chapter 8).

This procedure was intended to assure that each session type was
assigned in each PSU at least once for the age class 9 and age class 17
samples. At age class 12 however, often a PSU was represented in the sample
by a single large school. Since it was not feasible to administer each of
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five different session types in a single school, not all session types were
administered in all 64 PSUs, but each session type was administered in at
least 52 PSUs for this age class.

3.4 SAMPLING STUDENTS

In the fourth stage of sampling, a consolidated list was prepared for
each school of all grade-eligible and age-eligible students for the age class

for which the school was selected. A systematic selection of eligible
students was made from this list (unless all students were to be assessed) to
provide the target sample size. For bridge sample schools assigned to more

than a single session type, student; were assigned by Westat district
supervisors to print or paced-tape sessions using specified procedures.
Students assigned to paced-tape sessions who were not age-eligible were

dropped from the assessment.

The maxima established for the number of students to be scheduled for
assessment were 150 for age class 9, 220 for age class 13, and 200 for age

class 17. The limit of 220 for age class 13 was raised from an initial limit
of 200 owing to concern that the selected sample of schools would not yield
sufficient assessed students. Note that at all three age classes the Lumber
of students invited to the assessment in larger schools (those with numbers of
enrolled eligibles in excess of these limits) was likely to be significantly

below these specified limits. This was because not only were excluded
students not invited, but those students in the modal grade who were not age
eligible but were selected for assessment in the tape sessions (the majority
of the sample at ages 9 and 13) were not invited to participate (unless
specifically requested by the school for operational reasons).

The sample for students to be selected in each school was derived in the
following manner, both for main and for bridge samples. On the basis of data
obtained from the principal questionnaire (or the sample frame when the
principal questionnaile data were not obtained in time) an estimate of the
number of grade- plus age-eligible students was established for each school.
A Session Assignrmt Form was generated for each school, showing the line

numbers (described below) of the students to be selected (and in the case of
the bridge samples, indicating the type of session to be taken by each sich

student). These line numbers were generated using a sampling interval
designed to give the appropriate sample size for each school. Thus the

overall sampling interval was 1.0 fo.r schools in which all eligible scuderts

were to be assessed. The appropriate sampling interval was specified for
schools with larger numbers of eligible 1,Ludents, such as to give the
appropriate maximum sample size (described above fur each age class) in the

case that the school had an enrollment of eligible students exactly equal to

that predicted.

If the Westat supervisor found that, when applied to the numbered list
of eligible students assembled in the field for each school, the line numbers
generated gave rise to a sample in excess of 120 percent of the appropriate
maximum sample size limit specified above, he or she called Westat's central

office. By use of a personal computer, new line numbers bast on the actual
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number of eligible students were generated and relayed to the supervisor. A

similar revision to the line numbers was made in the case of a school with a
sampling interval in excess of 1.0, and eligible enrollment less than 80
percent of that initially estimated. In this latter case the sample si- was

increased to the appropriate level. This procedut gave a suitable coml. Anise

between control over the sampling rate within each school and operational
autonomy and flexibility for Westat field supervisors. Note that in all
cases, sampling intervals were genecated in Westat's central office, and
stored for use in sa-aple weighting. Supervisors were not. required t, deri.

or record within-school sampling rates.

Table 3-8 shows the number of students per school who were assessed for
each session type. Note that, for the various spiral samples, the number of
students assessed per item per school is quite low, even though t-jpically
dozens of students were assessed in total in a particular school. TY s the
extent of clustering of the sample is in general quite modest, because most
bridge sample schools conducted a few different types of sessions with a
moderate number of students in each, and more importantly because the use of
BIB spiraling in the main samples and print-administered bridge sample
sessions greatly alleviated the effects of clustering the samples of students
within schools.

3.5 EXCLUDED STUDENTS

Some students selected for the sample were deemed unassessable by school
authorities because they had limited English language proficiency, were judged
as being mildly mentally retarded (educable), or were functionally disabled.
In these cases, school staff completed an excludtd student questionnaire,
listing the reason for exclusion and providing some background information.
For the excluded students, no distinction was made as to the season of the
year in which their school was assessed, since the timing was unimportant for
these students. For age class 9 and age class 13, no distinction was made
between stuaents excluded from bridge assessments and students excluded flom
the main assessment, since the same grade and age eligibility definitions
applied in each case. Conversely, for age class 17, the excluded students
from the bridge assessments (with an October-September age definition and
modal grade of 11) were treated as separate Lrom the excluded students in tilt,
main assessment (with e calendar-year age definition and modal grade of 12).

For all samples, all selected students, whether eligible by age, grade,
or both, were considered for possible exclusion, on the grounds that they
would not ' able to participate meaningfully in the assessment. All students

so identified were included in the sample of excluded students. This occurreu

even if the student, had he or she been assessal:e, would have subsequently
been dropped from a bridge tape session sample 1.ecause of age ineligibility.
This represented a change from the 1986 procedure, where only students who
would otherwise have been invited (i.e., met the specific age or grade
requirements for the particular type of session for which they were selected)
were included in the sample of excluded students. The procedure for 1988
provided consistency in the definition of the excluded t dent samples (all
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Table 3-8

Number of Students per School for Each Session Type

Bridge
Sample Se sion Type I

Age Class 9 Bridges Spiral booklets 51-55 to 1986
Tape booklet 91 to 1984
Tape booklet 92 to 1984
Tape booklet 93 to 1984

Ar Class 9 Main Spiral

Age Class 13 Bridges Spiral booklets 51-56 to 1986
Tape booklet 90 Civics
Tape booklet S1 to 1984
Tape booklet 92 to 1984
Tape booklet 93 to 1984

Age Class 13 Main Spiral

Age Class 17 Bridges Spiral bookl:As 51-56 to 1986
Spiral booklets 61-67 to 1984

Tape booklet 90 Civics

Age Class 17 Main Spiral

a

components

No. of
Schools

No. of Students
per Session

per School

dun

Type

Max.

No. of Students
per Item per

.6.22Il

School

Max

152 34.1 81 5.7 14
112 11.4 39 11.4 39

111 11.2 37 11.2 37

112 10.7 22 10.7 22

334 68.9 219a 8.Cb 26b

143 38.5 135 6.4 23

105 18.5 55 18.5 55

73 19.2 36 19.2 36

73 17.5 36 17.5 36

71 17.7 56 17.7 56

410 89.5 221 62b 16b

107 43.2 84 7.2 14

119 59.3 140 6.6' 10'

19.8d 47d
97 18.4 27 18.4 27

312 104.8 241 79b isb

The next highest was 159.
The per-item sample sizes for the mein samples are for the major cross-sectional samples only. They do not cover such assessment
as geography (at age class 17) or international mathematics (at age class 13)
for booklets 61-66
for booklet 67
The next highest was 200.
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age- or grade-eligible students were considered, and also increased the sample
size of grade-onLy-eligible excluded students.

3.6 STUDENT PARTICIPATION AND EXCLUSION RATES

Table 3-9 summarizes the rates of exclusion of selected students and the
rates of participation of invited students. The set of invited students
consists of the selected students, after removing the excluded students and,
in the case of bridge samples, removing those students selected for tape
sessions who were not age eligible. For a given session, a makeup session was
called for when, for various reasons, mre than a tolerable number of invited
students failed to attend the originally Fcheduled session to which they were
invited. The participation rates given in the table express the n inber
finally assessed as a percentage of those initially invited in the
participating schools. The rates for bridge and main samples are combined for
age cllss 9 and age class 13, since the student eligibility criteria were the
same in bridge and main samples for these age classes. "or grade 11/age 17
samples, predominantly eleventh graders were selected, whereas for the grade
12/age 17 sample predominantly twelfth graders wete selected. For each age
class, Table 3-9 presents comparison rates for the most recent assessment
(indizated in parenthesis) in which a sizeable sample from the correspondin6
grade/age cohort was sampled. Note that 1988 was the first year in which a
sample of predominantly twelfth graders was assessed.

Table 3-9
Exclusion and Participation Rates by Age Class, Unweighted

Previcms
Previous Number Participation Participation

Excluded (2) Excluded (%) Invited Rate (2) Rate (%)

Grade 4/age 9 6.2 3.8 (1984) 34,535 92.6 91.3 (1984)
Grade 8/ege 13 5.3 3.6 (1984) 54,466 88.4 87.3 (1984)
Grade Wage 17 3.0 3.4 (1986) 17,000 79.2 78.9 (1986)
Grade 12/age 17 3.7 -- 41,681 78.5

The major change from previous assessments is in the proportion excluded
at lower ages (in 1986, the exclusion rate for grade 3/age 9 was 3.9 percent,
while for grade 7/age 13 it was 3.7 percent). The reason for this increase in
the rate of exclusion, at least for grade 4/age 19, is the result of an
increase in the proportion excluded for reason of limited English language
proficiency. In large part this appears to be attributable to the increased
practice of educating native Spanish speakers in Spanish in elementary
schools. In a few selected schools for the grade 4/age 9 samples, for
example, more than 50 percent of selected students were excluded from the
assessment for reason of limited English language proficiency. The reasons
for the increased level of exclusion for 13-year-olds are less clear.
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3.7 OVERALL STUDENT PARTICIPATION RATES

The combined impact of school nonparticipation ani student absenteeism
from sessions within participating schools is summarized in table 3-10.
table shows the percentages of students as-iessed, from among those who would
have been assessed if all initially selecte,1 schools had participated, and If
all invited students had attended either an initial or make-up session. Thc

results show that, consistent with earlier rounds of NAEP, the overall level
sf nonresponse increases substantially with the increase in age and grade of

the students. Levels of nonresponse at the -welfth grade, assessed for the
first time in 1988 as part of the main sample for age class 17, were not
appreciably higher than for the eleventh grade, assessed as part of the bridge

sample for this age class.

The procedures for substituting for nonparticipating schools, or
imputing for them (see section 8.1.2.1), and the procedures for imputing for
absent students (see section 8.1.2.4) were designed (so far as feasible) to
reduce the biases resulting from school ard student nonparticipation.

3.8 SAMPLING TEACHERS

The teacher questionnaire was administered to the reading teachers of
fourth-grade students sampled for the main assessment of reading and to the
writing teachurs of eighth-grade students sampled for the main assessment of

writing. The purpose of drawing these samples was not to estimate the
attributes of the teacher population, but to estimate the number (proportion)
of students whose teachers had various attributes and to correlate student
characteristics and performance with the characteristics of their teachers

The reading te .ers of every fourth-grade student assessed for reading
in the main assessment (i.e., respondents to booklets 8-14) were identified in

each school. Up tc seven cf these reading teachers in each school were
selected to complete the teacher questionnairc; in schools with more than
seven reading teachers with assessed students, a random sample of five of

these teachers was selected. Every selected reading teacher was provided a

list of all his or her student. (up to a maximum of 10) who had been assessel
for reading in the main assessment; if more than 10 students fitted the
criteria, a random sample of 1.0 such students was provided. The selected

teachers were asked to complete a questionnaire about the reading abilities of

each selected student and the kinds of read:ng instruction the student

rece_ved. The analysis of the read-ng teacher questionnaire data is discussed

in se Zion 10.3.

Similarly, the writing teachers of every eighth-grade student assessed
for writing in the main assessment (i.e., respondents to booklets 1-7) were
eligible to complete a teacher questionnaire. Up to seven teachers were

sel,..cted in each school and each selected teacher was provided with a list of

all his or her students (up to a maximum of 10) who had been assessed for

writing. The selected teachers were asked to complete a questionnaire about
the writing capabilities of each selected student and about the writing

instruction the student received. The analysis of the writing teacher

questionnaire data is discussed in section 11.2.
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Table 3-10

Overall Participation Rates (School and Student Combined) by Age Class

Main Samples

Age Class 9 Age Clit.ss 13 Age Cl ss 17 Overall

School participation 88.7% 86.6% 82.8% 86.1%Student participation 92,8% 87.8% 78.5% 85.4%Overall student participation K.3% 76.0% 65.0% 73.0%
Number of participating students 23,092 36,699 32,710 92,501

Bridge Samples

School participation 87.2% 92.7% 78.1% 86.8%Student participction 92.2% 90.0% 79.2% 85.9%Overall student participation 80.4% 83.4% 61.9% 72.6%
Number of participating students 8,899 11,423 13,460 33,782

Overall

School participation 88.3% 87.8% 81.4% 86.3%Student participation 92.6% 88.4% 78.7% 85.5%Overall student participation 81.8% 77.6% 64.1% 72.9%
Number of participating students 31,991 48,122 46,170 126,283
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Chapter 4

ASSESSMENT INSTRUMENTS'

Janet R. Johnson

Educational Testing Service

The 1988 assessment incorporated four types of instruments: student
assessment booklets, a questionnaire about excluded students, a teacher
questionnaire (grades 4 and 8), and a school characteristics and policies

questionnaire. The data collected from these instruments are available on the

1988 NAEP public-use data tapes. This zhapter describes thc assessment
instruments and begins with a discussion of the way in which the item_ were

organized into blocks to create the student assessment instruments.

4.1 MAIN SAMPLE STUDENT ASSESSMENT INSTRUMENTS

Student assessment booklets contained both cogn5.tive and nom.ognitive

items. Cognitive items were used to assess student achievement in ".he subject
areas of reading, writing, civics, U.S. history, and geography. Noncognitive

items were used to gather student background and attitude information. Some.

noncognitive items were presented to every studett; these wert placed together
in a block called the common bac...ground block or common core drid covered such
topics as race/ethnicitj, levels of parental education, items in the home,

hcmework, and television watchint, habits. Other noncognit_.-e items were

specific to one of the five subject areas. These items appeared together in a

block and were presented in booklets that contained olocks of cognitive items

reland to the same subject area.

Main assessment focused-BIB booklets achieved a certain degree of
unif'ormity in that each booklet. contained five discrete blocks of items: the
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.irst hloct, contained the common core block of background items; the second
block ;:ontained the subject-specific attitude items; the remaining three
blocks each contained cognitive items specific to a particular subject area.
Each studsnt at all three grade/ages was administered a single booklet.

Main assessment intercorrelation booklets resembled the focused-'IB
booklets except that the three block:- containing cognitive items each ,overed

a Lifferent subject area: reading, civics, and U.S. history (as well as some

geography at ade 12/age 17).

'The author is heavily indebted to the National Assesgment of
Eeucational Progress 1988 Public-use Data Tapes Version 1.0 User Guide
(Rogers, Kline, Johnson, & Rust, 1989) and in particular to Debra Kline for

portions of this chapter.



Main assessment special booklPts were designed to allow special studies
relating to achievement. To measure the relationship between time allocated
to the writing task and writing performance, each of three booklets at each
grade/age contained the common background block plus two writing blocks, the
second of which was allocated twice as much time as the first. In additi In,

there were two special study booklets created for grade 8/age 13 and grade
12/age 17 that were composed of the common background block, the reading
noncognitive block and three cognitive blocks that were combinations of
reading and document literacy blocks. These booklets were designed to allow
the assessment of document literacy and its relation to reading proficiency.

Block Timing

The common core b.Ackground question block appeared first within every
booklet. It was read aloud to grade 4/age 9 students and took Approximately
10 minutes to complete. The o...her grade/ages were even five minutes in which
to romplete this section and only the first question, regarding student
race/ethnicity, was read aloud.

At each grade/age, the common core block wLs followed by a five-minute
block of subject-specific background questions aboLt students' experiences and
instruction in the subject area. All students read these questions on their
own.

The remai_dPr of each student booklet was composed of three more blocks.
These were assembled from the pool of cognitive items within a subject area.
Students at grade 4/age 9 were given blocks that were each 10 minutes in
length, while the other two grade/ages were given three 15-minute blocks.

The overall assessment time was approximately 45 minutes for grade 4/age
9 students and 5 minutes for grade 8/age 13 and for grade 12/age 17 students.

Item Arrangement

For the 1988 assessment, blocks of cognitive items were assigned to
booklets in such a way that each subject area block appeared in the same
number of booklets and each possible pal,. of blocks within d subject area
appeared in at least one booklet. The pool of items was so 'arge that
no individual student could have received all items.

The assessment bocklet.s thems,?'ves were ordered in such a way that
typically only several scudents in any assessment session in any school
received the same booklet.

Table 4-1 shows the total number of cognitive blocks created for each
subject area in the main sample.
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Table 4-1
Number of Main Sample Subject Area Cognitive Blocks Administered

Subject Area Grade 4/Age 9 Grade 8/1- 3 13 Grade 12/Age 17

Reading 7 7 7

Writing 7 7 7

Civics 3 7 7

History 3 7 7

Geography 3

Intercorrelation 9 9 9

Long Writing 6 6 6

Document Literacy 3 3

Total 20 31 34

Tables 4-2, 4-3, and 4-4 show which subject area blocks were contained
in ....ach booklet for each grade/age, how many of each booklet were
administered, and the booklet response method (circling the answer in the
boOklet, filling in scannable ovals in the booklet, or filling in ovals ol a
scannable answer sheet).

Tables 4-5, 4-6, and 4-7 display the composition of individual blocks of
items administered in the main NAEP assessment. These tables provide the item
placement number within each block as well as the item type (e.g. background,
subject, multiple-choice cognitive, or open-ended cognitive).

The focused-BIB design of these blocks and booklets generated a total of
22 different booklets for grade 4/age 9, 36 different booklets for grade 8/age
13, and 37 different booklets for grade 12/age 17.

4.2 BRIDGE SAMPLE STUDENT ASSESSMENT INSTRUMENTS

The 1988 assessment included four distinct bridge (or trend) studies.
These are each described below. Tables 4-8, 4-9, and 4-10 show which subject
area blocks were contained in each bridge booklet, how many of Each booklet
were administered, and the booklet response method.

Civics Bridge (Booklet 90)

The civics bridge sample links the 1988 main assessment data to data
from citizenship/social studies assessments conducted in 1976 and 1982. The

sample consists of one booklet each for ages 13 and 17. (Because there were
no coghitive civics items per se from 1976 and 1982 for age 9, a trend sample
for that age was not necessary.) Booklet 90 for both ages contains the common
backg:ound block (B1), the civics background and attitude block from the ma'n
assessment (C1), and three blocks of cognitive items (CS, C10, and C11).
Blocks Bl and Cl each tr,k five minutes of assessment time; the three
cognitive blocks were administered in 45 minutes. The cognitive blocks
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Table 4-2

Booklet Contents and Number of Booklets Administered
Main Sample, Grade 4/Age 9

Subject Area Booklet
Response
Metbodf

Common
Background

Block

Subject Area
Background

Block Cognitive Blocks

Number of
Booklets

Administered

Writing 1 B B1 W1 W2 W3 W5 896
2 B B1 W1 W3 W4 W6 892
3 B B1 W1 W4 W5 W7 894
4 B B1 W1 W5 W6 W8 900
5 B B1 W1 1:3 W7 W2 901
6 B B1 W1 W7 W8 W3 882
7 3 B1 WI W8 W2 W4 882

Reading 8 11 B1 R1 R2 R3 R5 889
9 11 B1 R1 R3 R4 R6 879

10 b B1 R1 R4 R5 R7 876
11 B B1 R1 R5 R6 R8 885
12 B B1 R1 R6 R7 R2 883
13 B B1 R1 R7 R8 R3 884
14 B B1 R1 R8 R2 R4 881

U.S. History 15 B B1 H1 H2 H3 H4 2664

Civics 16 B B1 Cl C2 C3 C4 2652

Intercorrelation 17 B B1 X1 H2 C2 R2 869
(Reading, 18 B B1 X1 R3 H3 C3 884
U.S. History, Civics) 19 B B1 X1 C4 R7 H4 885

Long Writing 20 B B1 WI W6 W9 880
21 B B1 W1 W8 W10 877
22 B B1 W1 115 W11 877

TOTAL MAIN SAMPLE BOOKLETS. . . 23012

f B scannable book1,-.t

00



Table 4.3

Booklet Contents and Number of Booklets Administered
Maim Sample, Grade 8/Age 13

Sub ect Area Booklet
Respo-se
Methodt

Common
Background

Block

Subject Area
Background

Block Cognitive Blocks

Nuv4Aar of
Booklets

Administered

Writirg 1 B BI WI W2 W3 W5 866
2 B B1 WI W3 W4 W6 854

3 B 131 WI W4 W5 W7 862
4 B B1 WI W5 W6 W8 860

5 B B1 WI W6 W7 W2 848
6 B B1 WI W7 W8 W3 862

7 B B1 WI W8 W2 W4 859

Reading 8 A B1 RI R2 R3 R5 855

9 A B1 RI R3 R4 R6 856

10 A B1 RI R4 R5 R7 849

11 A B1 RI R5 R6 R8 845

12 A BI RI R6 R7 R2 855

13 A B1 RI R7 RC R3 795

14 A B1 RI R8 R2 R4 857

U.S. History 15 A B1 HI 112 E3 H5 854

16 A B1 HI H3 H4 18 872

17 A B1 HI H4 H5 d7 851

18 A "1 HI H5 H6 H8 357

19 A IA HI H6 H7 H2 865
20 A B1 HI H7 H8 H3 854

2' A B1 HI H8 H2 H4 835

Civics 22 A B1 C' C2 C3 C5 859

23 A B1 CI C3 C4 C6 655

?4 A B1 CI C4 C5 C7 845

25 A B1 CI C5 C6 C8 823

26 A B1 CI C6 C7 C2 r's

27 A B1 CI C7 C8 C3 A
28 A B1 CI C8 C2 C4 863

Intercorrelation 29 A BI X1 H6 C7 R3 859

(Reading, 30 A BI X1 R5 B5 C2 858

U.S. History, Cinics) 31 A B) X1 C6 R6 H2 873

Long Writing 32 B BI WI W6 W9 858

33 B B1 WI W8 WIO 869

34 B BI WI W4 WIl 859

Document Literacy 35 B B1 RI R2 D2 R5 1267

36 t B1 Ri 1)3 R7 1)4 1266

TOTAL MAIN SAMPLE BOOKLETS. . . 31601

t A scannable answer sheet, B scannable booklet
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Table 4-4

Booklet Contents and Number of Booklets Administered
Main Sample, Grade 12/Age 17

Sub ect Area Booklet
Response
Methodt

Common
Background

Block

Subject Area
Background

Block Cognitive Blocks

Number of
Booklets

Administered

Writ:hA 1 B B1 W1 W2 W3 W5 827

2 B B1 W1 W3 W4 W6 P35

3 B B1 W1 W4 W5 W7 813

4 B B1 W1 W5 W6 W8 827

5 B B1 W1 W6 W7 W2 821

6 B B1 W1 W7 W8 W3 315

7 B B1 W1 W8 W2 W4 802

Reading 8 A B1 R1 R2 R3 R5 822

9 A B1 R1 R3 R4 R6 814

10 A B1 R1 R4 R5 R7 824

11 ' B1 R1 R5 R6 R8 826

12 A B1 R1 R6 R7 R2 823

13 A B1 R1 R7 R8 R3 838

14 A Bl R1 R8 R2 R4 821

U.S. History 15 k B1 H1 H2 113 115 831

16 A B1 111 H3 114 H6 827

17 A B1 H1 114 115 117 830

18 A B1 H1 H5 116 H8 820

19 A B1 lil H6 117 H2 829

20 A B1 111 117 88 H3 824

21 A B1 H1 H8 H2 H4 819

Civics 22 A B1 Cl C2 C2 C5 818

23 A B1 Cl C3 C4 C6 809

24 A B1 Cl C4 C5 C7 817

2$ A B1 Cl C5 C6 C8 807

26 A El Cl C6 C7 C2 610

27 A B1 CI C7 C8 ':3 814

28 A B1 Cl C8 C2 C4 808

Geography 29 A B1 G1 G2 G3 G4 2446

InttrcorlelatIon 30 A B1 X1 R2 H6 G4 817

(Reading, U.S. Hibtor7 31 A B1 X1 H2 R5 C4 815

Civics, Geography) 32 A B1 .1 G2 C6 R8 806

Long Writing 33 B B1 W1 W6 W9 799

34 B B1 WI W8 W10 811

35 B B1 WI W4 W11 820

Document Literacy 36 B B1 R1 R2 D2 R5 1217

37 B B1 R1 D3 R7 D4 1208

TOTAL MAIN SAMPLE BOOKLETS. . . 32710

t A w scannable answer sheet, B . scannable booklet

9 2,
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Table 4-5

1988 Main Sample Block Information, Grade 4/Age 9

Block

Order
Background

LIPS.

Common Bkgd.

of

Items

Order of
Cognitive

Items

Total
Items

Total
Cognitive

Items

Total
Open-ended
Cognitive

Items

981 1-21 21

9R1 Rdg. Bkgd. 1-10 10

9R2 Reading 1-14 14 14

9R3 Reading 1-7 7 7

9R4 Reading 1-7 7 7

9R5 Reading 1-15 15 15 1

9R6 Reading 14 1-13 14 13

9R7 Reading 1-15 15 15

9R8 Reading 1-11 11 11 1

9W1 Wrt. Bkgd. 1-10 10

9W2 Writing 1 1 1 1

9W3 Writing 1 1 1 1

9W4 Writing 1 1 1 1

9W5 Writing 1 1 1 1

9W6 Writing 1 1 1 1

9W7 Writing 1 1 1 1

9W8 Writing 1 1 1 1

9W9 Long Writing 1 1 1 1

9W10 Long Writing 1 1 1 1

9W11 Long_Hriting 1 1 1 1

9C1 Civics Bkgd. 1-9 9

9C2 Civics 1-15 15 15

9C3 Civics 1-16 16 16

)C4 Civics 1-20 20 20

M Hist. Bkgd 1-9 9

9H2 History 1-15 15 15

9H3 History 1-15 15 15

9H4 History 1-15 15 15

9X1 Intereorr. Bkgd. 1-10 10
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Table 4-6

_188 Main Sample Block Informatioh, Gr de 8/Age 13

Block

Background

IYRP_

Order of

Items

Order of
Cognitive

Items

Total
Items

Total
Cognitive

Items

Total
Open-ended
Cognitive

Items

13B1 Common Bk d. 1-21 21

13R1 Rdg. Bkgd. 1-20 20

13R2 Reading 1-14 14 14

13R3 Reading 1-9 9 9

13R4 Reading 1-10 10 10

13R5 Reading 1-14 14 14

13R6 Readin6 1-18 18 18

13R7 Reading 1-19 19 19

13R8 Reading 1-15 15 15 1

13W1 Wrt. Bkgd. 1-24 24

13W2 Writing 1 1 1 1

13W3 Writing 1 1 1 1

13W4 Writing 1-2 2 2 2

13W5 Writing 1 1 1 1

13W6 Writing 1 1 1 1

13W7 Writing 1 1 1 1

13W8 Writing 1 1 1 1

13W9 Long Writing 1 1 1 1

13W10 Long Writing 1 1 1 1

13W11 Long Writing 1 1 1 1

13C1 Civics Bkgd. 1-25 25

13C2' Civics 1-26 26 26

13C3 Civics 1-24 24 24

13C4 Civics 1-30 30 30

13C5 Civics 1-27 27 27

13C6 Civics 1-24 24 24

13C7 Civics 1-22 22 22

13C8 Civics 1 1 1 1

13H1 Hist. Bkgd. 1-27 27

13H2 History 1-26 26 26

13H3 History 1-26 26 26

13H4 History 1-26 26 26

13H5 History 1-26 26 26

13H6 History 1-28 28 28

13H7 History 1-28 28 28

13118 History 1 1 1 1

13D9 Doc. Lit. 1-10 10 10 7

13D3 Doc. Lit. 1-14 14 14 1)

13D4 Doe. Lit. 1-13 13 13 10

13X1 lntercorr. Bkgd. 1-25 25
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Table 4-7

1983 Main Sample Block Information, Grade 12/Age 17

Block

Order
Background

LIDA

of

tems

Order of
Cognitive
Items

Total
Items

Total
Cognitive

Items

Total
Open-ende2
Cognitive

Items

17B1 Common Bkgd. 1-33 33

17R1 Rdg. Bkgd. 1-32 32

17R2 Reading 1-14 14 14

17R3 Reading 1-11 11 11 1

17R4 Reading 1-19 19 19

17R5 Reading 1-14 14 14

17R6 Reading 1-15 15 15 1

17R7 Reading 1-19 19 19

17R8 Reading 1-18 18 18

17W1 Wrt. Bkgd. 1-35 35

17W2 Writing 1 1 1 1

17W3 Writing 1 1 1 1

17W4 Writing 1-2 2 2 2

17W5 Writing 1 1 1 1

17W6 Writing 1 1 1 1

17W7 Writing 1 1 1 1

17W8 Writing 1 1 1 1

17W9 Long Writing 1 1 1 1

17W10 Lung Writing 1 1 1 1

17W11 Long Writing 1 1 1

17C1 Civics Bkgd. 1-34 34

17C2 Civics 1-26 26 26

17C3 Civics 1-26 26 26

17C4 Civics 1-25 25 25

17C5 Civics 1-27 27 27

17C6 Civics 1-24 24 24

17C7 Civics 22 22

17C8 Civics 1 1 1 1

17111 Hist. Bkgd. 1-36 36

17112 History 1-28 28 28

17113 History 1-25 25 25

17114 Histo:y 1-25 25 25

17115 History 1-26 26 26

3.7116 History 1-28 28 28

17117 History 1-28 23 28

17118 History 1 1 1 1

17G1 Geog. Background 1-28 28

17G2 Geography 1-26 26 26

17G3 Geography 1.26 26 26

17G4 Geography 1-26 26 26

17D2 Doc. Lit. 1-10 10 10 7

17D3 Doc. Lit. 1-14 14 14 10

17D4 Doc. Lit. 1-13 13 13 10

17X1 Intercom Bkgd. 1-36 36
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Table 4-8

Booklet Contents and /\ mber of Booklets Administered
Bridge Samples, Age Class 9

BRIDGE TO 1984, GR. ,JE 4/AGE 9

Response
Common

Background
Subject Arid
Background

Subiect Area rooklet Method} Block Block

Reading and 51 C CC 1

Writing 52 C CC 1

53 c CC I

54 C CC t

55 C CC 1

36 C CC 1

BRIDGE TO 1986, AGE 9

Sub act Area

Rc.:41n8. Mathematics.
and Science

Number of
Booklets

cosnitive Blovks Administered

C 1 Q 884
li E R 879
C K 3 860
G 0 E 853
M q N 861
V R 851

TOTAL 1984 BRIDGE BOOKIETS. . . 5188

Common Subject Area Number of
Respo.dse Background Background Booklets

Book )t Methodt Block Block Cognitive Blocks Adminintared

91 B B1
92 B B1
93 B B1

RI M1 Si 1274
S2 R2 M3 1240
112 S3 R3 1197

TOTAL 1966 BRIDGE BOOKLFS. 3711

t B scannable booklet. C circled-answer booklet
t Sdbject area background questions are included in the cogritive blocgs 'nr this booklet.
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Table 4-9

Booklet Contents and Number of Booklets Administered
Bridge Samples, Age Class 13

BRIDGE TO 1984, GRADE 8/AGE 13

Ttespon.:.'a

Subject Area
Background

Humber of
Booklets

Common
Background

Sub'ect Area 5 *let MPtLodt Block Block Cognitive Blocks Administered

Reading and 51 c CC t M K D 907

Writing 52 c cc I c L Q 915

53 c CC 1 c, E R 924

54 C CC 1 N c D 927

55 c CC 1 G 0 E 906

56 C CC 1
G J P 921

TOTAL 1984 BRIDGE BOOKLETS. 5500

CIVICS BRIDGE, AGE 13

Sub ect Area

Civics

Cocoon Subject Area Number of

Respon:- Fickground Background Booklets

Booklet Methodj Block Block Cnguitive Blocks Administered

90 B BI CI C9 CIO CII 1938

TOTAL CIVICS BRIDGE BOOKLETS. . . 1933

BRIDGE TO 1986, AGE 13

Subject Area Number ofCocoon
BackgroundResponse Background Booklets

Ebimst,112A Booklet Methodj Block Block Cognitive Blocks Administered

Reading, Mathematics,
ane Science

91
2

B
B

B1
B1

RI MI S.

S. R2 13

1405
1281

93 B B1 M2 S3 R3 1256

TOIAL 1986 BRIDGE BOOKLETS. . . 3942

B m scannable booklet, C circled-answer booklet
Subject area background questions are inc'uded in the cognitive blocks for this booklet
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Table 4-10

Booklet Contents and Number of Booklets Administered
Bridge Samples, Age Class 17

BRIDGE TO 1984, GRADE 11/AGE 17

SUb ect Area

Reading and Writing

Common Subject Area Number of
Response Background Background Booklets

Booklet Methodt Block Block Cognitive Blocks Administered

51 C CC 1 14 IC D 774
52 C CC f C L Q 768
53 C CC 1 H E R 770
54 C CC f N C D 777
55 C CC f G 0 E
56 C CC t G J P 762

TOTAL 1984 BRIDGE BOOKLETS. . . 4622

BRIDGE TO 1986, GRADE 11/AGE 17

Response
Common

Background
Subject Area
Background

Number of
Booklits

Subject Area Booklet Methodf Block Block Cognitive Blocks Administered

Reccling, HathemaZacs,
and Science

61
62

B
B

Bl
B1

t

t

R2
M1

M4
R2

H2
M9

799
786

63 B B1 i SI Sll RI 798
64 B B1 i S2 S4 R5 779
65 B Bl i S3 R6 113 780
66 B B1 i R3 R4 R2 761

U.S. History 67 B B1 H2 H3 H4 2349

TOTAL 1986 BRIDGE BOOKLETS. . . 7052

CIVICS BRIDGE, AGE 17

Sub ect Area

Common Subject Area Number of
Response Background Backgrownd Booklets

Booklet Methodt Block Block Cognitive Blocks Administered

Civics 90 B B1 CI C9 C10 C11 1786

TOTAL CIVICS BRIDGE BOOKLETS. . . 1786

f B scannable booklet, ( circled-answer booklet
f Subject area background questions are included in the cognitive blocks for this booklet.
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contained items that were used in the 1982 assessment of citizenship and
social studies as well as several items that were newly developed for the 1988
assessment for the purpose of maintaining consistent timing across blocks of

items.

In order to match the 1976 and 1982 assessment characteristics, age-only
samples of students were defined using the 1976 and 1982 age definitions, 13-
year-olds were tested in the fall, 17-year-olds were tested in the spring, and
administration of the civics booklets was paced with an audiotape.

Bridge to 1984 (Reading and Writing, Booklets 51-56)

The 1984 bridge samples are comparable to the 1984 main assessment of
reading and writing. Samples of students at grade 4/age 9, grade 8/age 13,
and grade 11/age 17 (the same age and grade target populations assessed in
1984) were determined using the 1984 age definitions and were assessed during
the same time of the year as in 1984. The assessment booklets (six at each

grade/age) were administered without an audiotape.

At each grade/age, booklets 51 through 56 all contain a common
background block (CC) and three cognitive blocks, either two reading and o-
writing, or one reading and two writing. All blocks are identical to tho.

used in the 1984 assessment. Blocks C, D, E, and G are writing blocks; ._.,ckt

H, J, K, L, M, N, 0, P, Q, and R are reading blocks. At grade 4/age 9, block
V, a double-length block, contains both writing and reading items. All

writing and reading blocks also contain subject-related background and
attitude questions.

The common background block was administered in approximately 15 minutes
to grade 4/age 9 and six minutes to uhe other grade/ages; 14 minutes were
allowed to complete each cognitive block (except for block V, which was

allowed 28 minutes).

Bridge to 1986 f:x Ages 9 and 13 (Reading, Mathematics, and Science,

Booklets 91-93)

These bridge samples are comparable to those used for the measurement of
trends in reading, mathematics, and science in 1986. Three assessment
booklets each were administered to samples of 9-year-old and 13-year-old

students. The age-only samples were obtained using the same age definitions
and times of testing as were used for both the 1984 main assessment and the
1986 bridge to 1984. The mathematics and science blocks were administere0
using an audiotape; the reading blocks were administered without an audiotape.

The contents of booklets 91 through 93 are identical to booklets used in

the 1986 assessment. Each booklet contains a common background block (81, and
three blocks of cognitive itemsone reading block (R1-R3), one science block
(S1-S3), and one mathematics block (Ml-M3). The cognitive blocks also contain

subject-related background and attitude questinns.
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The common background block took approximately 15 minutes at age 9 and
six minutes at age 13. The reading blocks took 13 minutes each at age 9 and
16 minutes at ages 13 and 17.

Bridge to 1986 for Grade 11/Age 17 (Reading, Mathematics, Science, and U.S.
HistoryBooklets 61-67)

These bridge samples are comparable to the 1986 main assessment. Seven
assessment booklets were administered to samples of grade 11/age 17 students.
The grade/age samples were obtained using the same age definitions (not
calendar year) and time of testing (spring) used for both the 1984 and 1986
nain assessments. The booklets were administered without an audiotape.

Booklets 61 through 66 all contain a common background block (B1) and
three blocks of cognitive items in various combinations of reading (R1-R6),
science (S1-S4, S11), and/or mathematics (Ml-M3, M9). Booklet 67 contains a
common background block (B1) and three history blocks (H2-H4). The cognitive
blocks also contain subject-related background and attitude quest.ions. The

booklets were constructed and cycled for administration using the BIB spiral
design.

The common background block took five minutes of assessment time; each
cognitive block took 16 minutes of assessment time.

4.3 QUESTIONNAIRES

In addition to the student assessment booklets, three questionnaires
were administered to collect data about school characteristics, teachers
associated with sampled students, and students excluded from the assessment.

The Teacher Questionnaires

NAEP gathered information on curricula and teaching methcdr from two
distinct samples of teachers. The teacher questionnaires were administered to
a sample of the reading teachers of fourth-grade students who were assessed in
reading for the main assessment and a sample of the writing teachers of
eighth-grade students who were assessed in writing for the main assessment.
(The method by which teachers were sampled is described in Chapter 3.) These

teachers completed a questionnaire that surveyed years of teaching experience,
course ,urricula, use of classroom time, instructional practices, home Jrk
assignments, and teaching materials used.

Note: The purpose of this questionnaire was to collect additional
information about students by gathering information about their teachers, not
to describe the attributes of the teacher population.
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The School Characteristics and Policies Questionnaire

The school characteristics and policies questionnaire was completed by
the school principal or his or her representative for every school includad in
any of the 1988 samples. The questionnaire was used to gather information
about school administration, staffing patterns, special programs, subject
requirements, a-d school resources.

The Excluded Student Questionnaire

This questionnaire was completed by school personnel for every student
selected for inclusion in the NAEP sample who was unable to respond to items
because he or she was classified by the school as being limited in English
language proficiency, mildly mentally retarded (educable), or functionally
disabled. The questionnaire was used to gather information about special
education, language, and other student programs.
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Chapter 5

FIELD ADMINISTRATION

Nancy Caldwell and ReneF! Slobasky

Westat, Inc.

As a subcontractor to ETS, Westat, Inc., was responsible for field
activities that included contacting selected districts and schools,
administering the assessment sessions, and delivering completed booklets and

questionnaires to ETS. This chapter summaries the Westat field organization

and operations for the 1988 assessment. Details of field administration
activities are available in the Westat Report on Field Operations and Data
Collection Activities--NAEP 1988 (Caldwell, Moore, & Slobasky, 1989).

This chapter begins with an overview of the field organization, followed
by discussions of the training of supervisors; procedures for gaining
cooperation of districts and schools; the supervisors' responsibilities,
including making arrangements for the assessment, sampling, conducting the
assessments, and collecting questionnaires; and the results of the

assessments.

5.1 ORGANIZATION OF THE FIELD OPERATION

The field operation was organized around a core group of home office and
field staff supplemented by additional staff in preparation for and during the

winter and spring assessment. The core home office staff consisted cf the

field director and assistant field director. Throughout the study, the field

director coordinated all activities in the home office related to field

operations. The assistant field director coordinated the distribution of

materials and the receipt of reporting forms. During the fall, the

supervisors were assigned for routine reporting to the assistant field

director. When the size of the field staff tripled for the winter/spring
assessment, two more assistant field directors were added to the home office

staff to share telephone-reporting and trouble-shooting responsibilities.

The sample of schools for the 1988 assessment was selected from eligible

schools in selected geographic areas. These oleos were a county or group of

counties, called primary sampling units (PSUs). The sample of areas _onsisted

of 94 PSUs, including a core group of 64 PSUs used for the fall bridge samples

plus 30 additional PSUs for the winter and spring samples. The field staff

was similarly organized around a core group of 11 supervisors who were

respc,nsible for fall pre-assessment and assessment activities in the 64 core

PSUs. Pre-assessment activities in the 94 PSUs for the winter and spring

assessments were conducted by 37 supervisors, including the original 11, in

the late fall after the awarding of the new contract.
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For the winter and spring, when the number of PSUs increased and the
worklcad in terms of both the number of schools and students to be assessed
within each PSU also increased significantly, supervisory regions were
rearranged and expanded in number from 11 to 37. During the fall, each
supervisor was responsible for assessments in an average of 5-6 PSUs. During
'die winter and spring, supervisors worked in an average of 1-2 PSUs.

Of the 11 fall supervisors, six had worked on NAEP during at least one
of the past ass.tssments. With the awarding of the new contract and expansion
of work for the winter and spring, 26 additional super-Asors were required.
To fill these positions, we rehired five supervisors who had worked on NAEP in
the past. To find the remaining supervisors for the winter/spring, we first
searched Westat supervisory files, and then recruited from outside the
company.

During the field period, supervisors were replaced in four of the 37
supervisory regions. Two of the supervisors resigned because of personal
problems, the other two because the position was more demanding than they had
anticipated.

Each district supervisor was responsible for a variety of different
tasks. During the fall pre-assessment phase, the 11 supervisors contacted
school districts with schools scheduled to be assessed in che fall to follow
up on introductory materials that had been mailed earlier explaining the
assessment program. During these calls, supervisors also scheduled
introductory meetings with representatives of the sampled schools. The
purposes of the introductory meetings were to explain the program in greater
detail and to set a schedule for the assessment in each school. While in the
area conducting meetings, the supervisors recruited exercise administrators to
work with thga in administering the assessment sessions.

Except for the introductory materials mailed by ETS, no contact was made
with districts containing schools scheduled only for the winter and/or spring
until the new contract was awarded in September, 1987. In October, 26
supervisors and two alternates were hired and trained. They followed the same
process described above in contacting the winter/spring school districts and
conducting introductory meetings during the months of November and December,
1987. Also during this time, the 11 fall supervisors who were in the process
of conducting the fall assessments expanded their schedules to include the
contacts with the districts in their regions in which there were winter/spring
schools.

5.2 SUPERVISOR TRAINING

The 11 fall supervisors came to Bethesda, Maryland, for a four-day
training session from September 2-5, 1987. Also in attendance were
representatives from the ETS Princeton and regional offices who were there to
help the supervisors gain cooperation from schools and districts. The
training was conductea by the Westat proje.:t director and field director. ETS

Ptinceton office staff also made presentations and provided explanatory notes
thrcughout the session.
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With the awarding of the new NAEP contract, 26 additional supervisors
and two alternates were hired and brought to Rockville, Maryland. for training
on October 26-27, 1987. This training session, conducted by the Westat
project director and field director, focused only on scheduling and conducting
introductory meetings for the winter/spring assessments.

To assist supervisors in conducting their introductory meetings, a slide
presentation with a script for the supervisor to read was developed and
implemented for the first time during the fall introductory meetings for the
1988 assessment. The slides and script formalized the supervisors'
presentations on background information of National Assessment, the general
stages of sampling schools and students, the role of the school in the
assessment, criteria for student eligibility, and questionnaires to be

completed by school personnel. Supervisors reported that the slide
presentations were well received at introductory meetings attended by several

school representatives. However, they often chose not to use the presentation

during small, one-on-one meetings.

Procedures for conducting the winter/spring assessments were the focus
of a three-day training session attended by all supervisors on December 16-18,

1987.

5.3 OBTAINING COOPERATION OF SCHOOL DISTRICTS AND SAMPLE SCHOOLS

5.3.1 Preliminary Contacts

During June, Tqly, and August 1987, while Westat was recruiting
supervisors and develc,ing materials, ETS was making preliminary contacts
preparatory to obtaining school cooperation. The schedule of these
preliminary activities is outlined below and discussed in 'nor detail

following the outline.

Date
Contact
Made By Activity

June 29 ETS An initial letter was mailed to Chief State School
Officers informing them that schools within their
states had been selected for NAEP.

July 7 ETS A secord letter was sent to Chief State School
Officers containing a list of the school districts and
private schools selected within the state.

July 22 ETS An initial letter and a NAEP report were mailed to
superintendents of public and parochial schools and
principals of private schools selected for the entire
1988 assessment within the ;tate.
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August 5 ETS A followup letter and NAEP materials were mailed to
superintendents and private school principals. The
materials included

a cover letter explaining that the supervisor
would contact them to discuss NAEP and schedule
an introductory meeting;

a list of the selected scools in the official's
jurisdiction;

a fact sheet on NAEP; and

examples of assessment items.

As can be seen from the outline, recruiting of schools for NAEP actually
began in June, once the sample of schools had been selected and their
corresponding school districts identified. ETS contacted the Chief State
School Officers in each state and asked them to notify the school district
superintendents. In July, ETS sent a letter to the superintendents and heads
of private schools inviting their participation. Informational materials on
NAEP and a list of the sampled schools in the district were also sent. These
initial contacts, which were completed prior to supervisor training, paved the
way for the telephone contacts to follow.

Once the supervisors and ETS regional office staff had been trained,
they began working :o obtain cooperation. The schedule of these contacts
follows.

Contact
Date Made by

Sept. 8- District sapervisors
Oct. 9 for fall assessment,

with ETS assistance

Activity

Calls were made to districs with schools
selected for fall assessments. The calls
were made to introduce the 1988
assessment, establish participation, and
make arrangements for introductory
meetings. The supervisor filled out the
Introductory Meeting Form(s) and the
School Update Form and summarized the
conversation in the Results of Contact
form. Copies of the forms were sent to
the home office. Districts that had
schools selected for winter/spring as well
as fall assessments were told that further
contact concerning -.1nter/spring
assessments would occur later.
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Sept. 8- ETS
Oct. 9

Sept. 8-
Oct. 9

Westat home office

Sept. 14- Fall district
Oct. 9

Oct. 28-
Dec. 4

supervisors and ETS

District supervisors
for winter/spring
assessment, with ETS
assistance

Oct. 28- Westat home office
Dec. 15

Calls were made to districts with fovr or
more schools selacted only for
winter/spring assessments, and were told
that the supervisor would contact the
district in October-November.

A confirmation letter was sent to
superintendents after the Introductory
Meeting Form was received from the
supervisor. Principals of selected
schools within the superintendent's
district were sent a package containing

o a cove: memo introducing the study
and confirming the meeting date;

a memo to the principal giving the
assessment schedule and outlining
the school's role;

the principal's questionnaire: and

o other informational materials (the
same as those sent to
superintendents).

Introductory meetingc were conducted for
schools in the fall assessment.

Calls were made to districts with schools
selected for winter/spring assessments.
The supervisor filled out the Introductory
Meeting form, the School Update Form, and
tha Results of Contact form. If the

district had schools in the fall
assessment, the primary purpose of the
call was to make arrangements for
introductory meeting with winter/spring
schools; the School l'pdate Form would tave
alrebdy been filled out by the fall
supervisor.

A confirmation letter was sent to
superintendents when the Introductory
Meeting Form was received from the
supervisor. Principals of selected
schools in the superintendent's district
were sent a package containing information
similar to that sent to principals with
schools in the fall assessment.
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Contacting districts to solicit cooperation and schedule the meetings
was primarily the responsibility of the district supervisor, unless we had
some reason to believe that getting the cooperation of a particular district
or school was going to be a problem. In those cases, ETS regional or national
staff made the initial contacts. An ETS representative also made the initial
call to all districts containing four or more schools in the assessment.

During these calls to establish cooperation and to set up the
tntroductory meeting, supervisors also updated our information on schools in

the district. Topics raised with school district staff included school
creation and closing, and changes in enrollment and grade span. Three forms

were used to record this informati n: the School Update Form, the
Introductory Meeting Form, and the Results of Contact form. The originals of
these forms were mailed to the home office and then used as the basis for
mailing packages of materials to the persons scheduled to attend the meeting.
Information from the School Update Form was used to revise and update
information in the home office files on the schools in the sample. New
schools identified were also given a chance to be selected for the study.

There were basically two waves of telephoning and introductory
meetingsone for districts with schools in the fall assessment and another
for districts with schools only in the winter/spring. For the districts that
had schools in the winter/spring as well as the fall assessment, a second
telephone call was made to arrange for an introductory meeting for
winter/cpring schools, and to obtain any updated infoimation about schools in
the district not obtained by the fall supervisor.

5.3.2 Schools Added to the Original Sample

Due to a variety of factors, described in The 1988 National Assessment
of Educational Progress--Sampling and Weighting Proced-Jres, Final Report
(Rust, Bethel, Burke, & Hansen, 1990), it was sometimes necessary to add
schools to the original sample. Since the process of adding schools did not
begin until October, while introductory muetings were taking place, the
procedures for contacting and gaining cooperation from these schools
necessarily differed from those described for the original sample. For the

added schools, ETS first mailed a letter to the district superintendents and
heads of private schools. Then, the district supervisor telephoned the
contact person in the superintendent's office and asked him or her to notify

the sample schools. If convenient, the supervisor then met with school
representatives in person. If it was not possible to meet in person because
of scheduling problems, the supervisor conducted the introductory meeting by

telephone. ETS regional and national staff pr)vided assistance as needed in

contacting districts and schools.
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5.3.3 Results of School Cooperation Effort1

There were 1,776 schools originally selected for one or more grade/age
samples in 1988. This is comparable to the 1,682 schools selected for 1984,
but less than the original sampl for 1986 of 2,309. The 1986 sample was made
larger to accommodate inclusion of the language minority component and because
of the number of different subject areas assessed that year.

Table 5-1 presents the results of the school cooperation effort. Of the
1,776 schools originally selected for the 1988 as-essment, 1,412 cooperated.
An additional 88 would have cooptrated, but they did not have any eligible
students enrolled and 230 refused. The other 46 schools were closed or out-
of-scope.

The coo?eration rate (86.7 percent) for the 1988 assessment was about
the same as in 1986 hut less than in 1984 (88.1 pf..rcent).

As Table 5-2 indicates, the school cooperation rata varicd among the
three age classes and, more noticeably 'etween the main NAEP and bridge
assessments. For the main NAEP assessments, the rate varied from 88.7 percent
for grade 4/age 9 schools to 82.8 percent for grade 12/age 17 schools.

The bridge assessments for age class 13 were held in the fall et 1987
and had the highest school cooperation rate (92.7 percent). The bridge
assess:milts for age class 9 were held in the winter and had a school
cooperation rate of 87.2 percent. The bridge assessments for age class 17,
held in the spring of 1988, had a school cooperation rate of only 78.1
percent.

5.4 OVERVIEW OF THE SUPERVISORS' MAJOR TASKS

During the assessment phase of the project, the supervisors were
responsible for carrying out the tasks listed below.

Recruit and train exercise administrators.

Check each shipment from ETS for quantities of assessment booklets
and excluded student questionnaires and, in the winter/spring,
teacher questionnaires. Check shipment from Westat for the other
supplies needed.

Review the Session Assignment Forms for the PSU and formulate a
plan for scheduling assessment activities in each school.

1The summary numbers presented in Table 5-1 refer to individual schools,
whereas Tables 5-2, 16-4, and 16-5 refer to grade/age samples. Since a school
may be selected for more than one grade/age sample, che school appears in the
counts for each of the appropriate assessment samples in Tables 5-4, 16-4, ansi
16-5.



Table 5-1

Summary of NAEP 1988 School Participation

Number of Schools

Total original sample 1,776

Out-of-range or closed 46

No eligibles enrolled 88

District refused 149

School refused 81

Cooperating 1,412

Cooperation rate* 86.7%

[1986] 86.4%

[1984] 88.1%

Replacement sample for refusals 86

Out-of-range or closed 4

No eligibles enrolled 0

District refused 24

School refused 11

Cooperating 47

Table 5-2

NAEP 1988 School Cooperation Rate* by Age Class and Type of Assessment

Number
Cooperating

Number of
Refusals

Cooperation
Rate

Age class 9 main NAEP 347 42 88.7%

Winte: bridge 134 23 87.2%

Age class 13 main NAEP 399 68 86.6%

Fall bridge 173 16 92.7%

Age class 17 main NAEP 304 66 82.8%

Spring bridge 114 34 78.1%

* Cooperation rate
Cooperating + no eligibles enrolled

Cooperating + no eligibles enrolled + refused
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Contact each school one week before the assessment week and
confirm the exact days for the assessment; remind the school
coordinator that the Student Listing Forms must be completed
before the supervisor arrives.

Contact each school two days before the sample selection was to
begin to be sure the school was prepared.

Contact exercise administrators to inform them when and where to
meet on the first day in a PSU.

Collect school characteristics and policies questionnaire from
each school.

Complete the sample selection of students in each school a few
days to a week before the assessment began. Arrange with the
school coordinator the exact time and place for each session and
complete an Administration Schedule for each session.

Prepare an excluded student question.laire for each student who had
been sampled from the Student Listing Form but had been excluded
from the assessment by the school. Give the school coordinator
the excluded student questionnaires.

Supervise and coordinate the assessment process.

In the winter/spring, complete sample selection of teachers for
the teacher questionnaires and distribute the teacher
questionnaires.

Perform quality control checks on each exercise administrator.

Collect, or have the exercise administrator collect, completed
excluded student questionnaires (and teacher questionnaires in the
winter/spring).

Complete Roster of Questionnaires for school characteristics and
policies questionnaire and excluded student questionnaire and, as
appropriate, the Teacher Survey Roster for the teacher
questionnaire.

On a daily basis, take back completed work from exercise
administrator and distribute new materials for the next day.

Make arrangeulents for makeup sessions as needed.

Review each booklet to make sure that all coding was accurate.
Compare the front cover to the Administration Schedule and make
any corrections needed.

Complete the School Worksheet.
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Ship materials to ETS and mail appropriate reports to Westat.

Call the field director immediately if there was any problm
completing the assessments in a PSU.

5.5 MAKING ARRANGEMENTS FOR THE ASSESPIENTS

To make arrangements for the assessments, the supervisors worked with
the schools to accomplish the following:

Schedule the date and time for the assessment sessions.

Make sure that appropriate space would be available.

Identify a sc:lool staff member to be the school coordinator who
would work with the supervisor on assessment arrangements.

Arrange for the necessary number of exercise administrators and,
if necessary, additional school staff to monitor the sessions.

If the school required any parental notification or permission,
make sure that the appropriate letters or forms were distributed
to the students.

Select the sample and prepare all assessment materials.

5.6 SELECTING THE SAMPLE OF STUDENTS

At the introductory meetings, schools received instructions and forms to
be used to prepare lists of eligible students. The instructions specified who
should be listed and the information (birth date, gender, race/ethnicity, and
grade) to be provided. The. forms were to be used if the school chose to do
so. Since experience in previous years showed that an increasing number of
schools could, and preferred to, produce computer-generated lists of eligible
s-udents, a set of instructions for computer listing of students was also made
available. The :nstructions made it clear that computer lists were perfectly
acceptable as long as the necessary information on each student was included.

Two weeks prior to a school's assessment date, the supervisor contacted
the school coordinator to make sure that the lists of eligible students were
prepared and that all arrangements were set as agreed. The supervisor then
visited the school (or district office) to select the sample of students to be
asF.essed. The time interval between the selection of the sample and the
assessment varied, depending on several factors; however, the averabz elapsed
time was about a week. Schools with large assessments anu those requiring
parental notification generally preferred that the sampling be done as early
as possible to give them time to make final arrangements.
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In scheduling sample selection, the supervisors had to balance several,

often competing, concerns. Their own time constraints and travel schedule
limited their flexibility in scheduling sampling. Also, the schools'
prefarence for early sampling had to be balanced against the importance of
having an up-to-date sample. The more time that elapsed between sampling and
assessment, the more likely that the sample would include students who had
dropped out and that it woJld exclude newly enrolled students. These problems

were most severe in the large urban high schools.

Once the supervisor haa reiewed the lists for completeness and
accuracy, he or she selected the sample following the instructions on the
Session Assignment Form. la uost cases the supervisors worked from lists
prepared by the school and did the sampling in the schools. In some
instances, districts prepared computer lists for their schools and some of
these districts required that the sampling be done in the district office
rather than at the school.

Because of the complexity of the sampling, supervisors were required to
do all sampling themselves, although they could use exercise administrators to
help check the samkling lists and to fill out forms. Having exercise
administrators pacticipate in the sampling was very helpful to the supervisors
and expedited the sampling process.

Once sampling had been completed, the supervisors and exercise
administrators could make out the lists of student to attend each assesment
session. The supervisor reviewed the plans for the assessment with the school
coordinator before making out the lists or Administration Schedules. At this

time, and for the first time, the exact number of students sampled was known.
Working with the coordinator, the supervisor updated the plans for the
assessment and determined which students would go to which sessions.
Sometimes the coordinator had very specific ideas about the organization of
the assessment. In elementary schools, for example, the usual preference was
for all students in a particular teacher's class to be assessed together and,
if possible, In their own classroom.

The supervisor had a great deal of flexibility in arranging spiral
assessments in main NAEP schools to suit the needs of the school. There was

not as much flexibility with the bridge spiral or tape sessions because each
student was sampled for particular type of session had to attend the session

when that booklet type c.as administered.

Once the arrangements had been set and the Administration Schedules
filled out, the supervisor distribuL.ed the excluded student questionnaires.

5.7 DISTRIBUTING AND COLLECTING NAEP QUESTIONNAIRES

The school characteristics and policies quest.lonnaire, excluded student
questionnaire, and teacher survey questionnaire were distributed in the
schools to be completed by school personnel.
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All schools were mailed the school characteristics and policies
questionnaire by Westat prior to the assessment. This form was to be filled
out by the principal or another staff member knowledgeable about the school's
administrative policies and staff characteristics. The supervisors picked up
the questionnaire when at the school for sampling or for the assessment.

An excluded student questionnaire was to be filled out for every student
who was sampled for the assessment but excluded by the school. Schools could
exclude students with limfted English speaking ability and those who were
mildly mentally retarded (educable' or functionally disabled, if in the
judgment of school staff or ii a review of the school records indicated that
they were unable to take assessmenk..

Main NAEP schools selected for the grade 4/age 9 and grade 8/age 13
assessments were asked to participate in a post-assessment teacher survey.
The supervisor used the completed Administration Schedules to identify those
fourth-grade students .o completed reading booklets and eighth-grade students
who completed writing Jooklets. To identify the teachers for the survey, the
school coordinator was asked to tdentify the reading/English teachers of those
students. These were the teachers selected fo: the survey. The super.isor
gave the school coordinator a teacher questionnaire to distribute to each
selected teacher. The supervisor (or exercise administrators) returned to
these schools to pick up the teacher questionnaires a few days after the
assessment.

The supervisor attempted to collect all the completed questionnaires on
the assessment day except ior the teacher questionnaires. If the
questionnaires were not ready on the assessment day, and it was convenient for
the supervisor or an exercise administrator to return to the school later to
pick up the questionnaires, they would do so. Otherwise, the supervisor gave
the coordinator a postage-paid envelope to be used to mail the forms to ETS.

5.8 PREPARLIG REPORTS AND SHIPPING HATERIALS

Once the assessments were finished in a school, the supervisor and
exercise administrators edited the booklets, filled out the necessary forms
and shipped the booklets and forms to ETS. A copy of all forms was sent to
Westat so that progress in the field could be monitored.

5.9 RESULTS OF THE FALL ASSESSMENT

Table 5-3 shows data on the namber of students who were sampled, invited
and assessed during the fall assessment of 13-year-olds.

The original sample included 13,494 students. Of these, 806 students
were sampled but excluded from participation by the school because of they had
limited English speaking ability, were mildly mentally retarded (educable) or
were functionally disabled. The rate of exclusion (6.0 percent) is somewhat
higher than in the previous assessment, when it was 5.4 percent. The number
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Table 5-3

Students Sampled, Invited, and Assessed
During the Fall Assessment

Sample Type

Number of Bridge Civics Bridge to 1986 Booklets

Students to 1984 Bridge 91 92 93 Overall

Invited 6,189 2,165 1,534 1,377 1,423 12,688

Assessed 5,500 1,938 1,405 1,281 1,256 11.380

Percent Assessed 88.8% 89.5% 91.6% 93.0% 88.3% 89.7%

Table 5-4

Students Sampled, Invited, and Assessed
During the Winter and Spring Assessments

1984
Age

Class 9

Number sampled 36,961

Number excluded 2,253

Number invited 34,708

Number assessed 31,911

Percent asoessed 91.9%

Winter and Spring
Age Age

Class 13 Class 17 Overall

44,118 60,833 141,912

2,213 2,065 6,531

41,905 58,768 135,381

36,699* 46,170 114,780*

87.6% 78.6% 84.9%

* Number includes 5,098 13-year-old students who were assessed as part
of the International Assessment of Mathematicr and Science (see A World of

Differences: An International Assessment cl Lathematics and Science.

Technical Report [King, Bertrand, & Dupuis, 1989]).
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of students invited to the assessment was 12,688. Of these,

were assessed.

The overall attendance -rate (89.7 percent) is the same
percent) and slightly higher than in 1984 (87.3 percent, and
percent).

5.10 RESULTS OF THE WINTER/SPRING ASSESSMENT

11,380 actually

as in 1986 (89.7
1982 (85.5

Table 5-4 provides information on the number of students sampled,
invited to assessment, and assessed during the winter and spring.

Of the almost 142,000 students sampled for assessment, 6,531, or 4.6
percent were excluded by their schools. Of those students invited to
assessment, just under 85 percent were assessed. During the 20 weeks of the
winter and spring assessment, 114,780 students were assessed. Overall, the
assessment rates for the three age classes have remained relatively stable
over the past few assessments.
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Chapter 6

OVERVIEW OF 1988 NAEP MATERIALS PROCESSING ANr DATABASE CREATION

John L. Barone

Educational Testing Service

Chapters 6.1 through 6.7 detail the receipt, processing, and final
disposition of the 1988 NAEP assessment materials at ETS. These processes
resulted in the integration of all respondent data collected during the 1988
assessment into a NAEP database--a database that ensures data quality and
provides for efficient analysis and reporting.

Chapters 6.1 through 6.4 describe the methods used to transcribe the
materials to computer-readable form. Chapter 6.5 discusses the quality
control processes that were followed during data transcription and provides a
summary of quality control error analyses. Chapter 6.6 discusses the
integration of the transcribed NAEP data into the NAEP database/information
system dhat was used for data analysis and reporting. Chapter 6.7 describes
the database products that result from the NAEF information system.

This chapter describes the flow and evolution of the operational
procedures used to process the 1988 NAEP data, and provides some detail on the
amounts of materials that were processed.

Also described in this chapter are the three distinct data units that
make up the int3grated NAEP database:

1) the item information database, which contains information about
every assessment item used in a 1988 assessment booklet;

2) the restricted-use data files, which contain all data collected
from the 1988 NAEP respondents; and

3) the public-use data files, which contain a nonconfidential subset
of the restricted-use data files, and are available to external
users via the 1988 NAEP public-use data tapes peckage.

The flow of materials, creation of data files, and creation of the MEP
database are depicted as an oLdered set of processes that are applied either
to the assessment materials or to the transcribed data. Chapters 6.1 through

6 7 describe these processes in detail.
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6.0.1 THE 1988 ASSESSMENT: SCOPE OF WORK

The scope of the effort required to process the 1988 assessment
materials is evidenced by the following numbers.

For the 1988 assessment,

more than 130,000 assessment booklets or questionnaires were
received and processd.

This processing included

optically scanning more than / million double-sided
pages from test booklets and questionnaires;

professionally scoring more than 300,000 student responses from
130 open-ended items;

manually key-entering and verifying more than 15,000 assessment
booklets;

using the NAEP minicomputer-based transcription system to track,
audit, edit, and resolve more than 22 million characters of
information;

selecting and comparing a quality control sample of more than
160,000 characters of transcribed data to the actual responses in
assessment booklets;

cataloging more than 1.5 million characters of information on a
total of 3,800 assessment items and derived variables, as part of
a comprehensive item information database;

developing a public-use data tape package containing more than
160 million characters of useful information.

These numbers alone indicate the staggering size of 1988 NAEP materials
processing and database operations. However, the full extent of this effort
becomes clearer when one considers that over 90 percent of the data
transcription activities described in this chapter were completed within six
months, with a conservatively estimated accuracy rate of fewer than 2.5 errors
for every 10,000 characzers of information transcribed.

6.0.2 NAEP DATA PROCESSING SYSTEMS

Materials processing and database creation for the 1988 assessment
closely paralleleu the processes used !r: the 1984 and 1986 assessments. This
allowed the use of in-place, proven operational procedures and computer
systems. This fact will be emphasized and highlighted throughout the

:lowing chapters.
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A major improvement in the 1988 assessment was the introduction of
scannable answer sheets. This innovation greatly reduced the amount of paper

handling and scanning required to process assessment materials. The NAEP data

systems vere adapted to accept this type of answer document.

The large volume of collected data and the complexity of the NAEP
design, with its spiraled distribution of many booklets, required the
development and use of NAEP-specific data entry and management systems,
including carefully planned &ad well-defined editing, quality control, and

auditing procedures. This chapter discusses the original 1984 design and
Implementation of these systems, and the adaptation and use of these syFtems
and processes as applied to the 1986 and 1988 assessments. The result was
effective, resk.-.1Edve data management procedures that ensured the quality and

integrity of NAEP data. And, a NAEP database that met the orig'mal objectives
of integrity and usefulness, while exceeding stringent standards for accuracy

and quality.

Types of Assessment Booklets and Answer Documents Used in NAEP

NAEP data processing flow and systems are determined to a large extent
by the type of ascessment booklets and answer documents that need to be
processed. As a consequence of the 1988 NAEP design, three types of answer
documents were used and processed for the assessment, key-entered booklets,

scannable booklets, and scannable answer sheets. The evolution of these

response documents is described below.

In the 1984 assessment, students circled their responses in their test

booklets. These responses were then manually transcribed, item by item, to a

computer file. In 1986, because of a higher volume of data and a shorter time
period for processing, a new type ofooklet was introduced in which students
filled in ovals to indicate their responses. Each page of these booklets was

entered into a computer scanning device to :.reate the data file. The NAEP
data transcription systems were modified to accept the output of the scanning

devices.

As part of the continual effort to improve the efficiency of NAEP data
processing, the use of separate, scannable answer sheets was introduced in the

1988 assessment. Main sample students in grade 12/age 17 and grade 8/age 13
filled in ovals corresponding to their responses to multiple-choice items on a
separate answer sheet, instead of in the test booklet. Because the answer

sheets were only one or two pages in lengthversus a test booklet, the 'ength
of which could be up to 3G double-sided pages--the amount of paper handLng
and scanning required to process these samples was substart!ally reduced. The

NAEP data transcription systems were adapted to accommodate the new answer
sheets in addition to the scannable booklet and direct entry methods that were
already in place.

For those booklets that contained open-ended response items, students
recorded their written responses on the answer document. Later, professional

scorers at ETS scored the items and, depending on the type of answer document,
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wrote, circled, or filled in an oval for the students' scores on the answer
document. The document was then transcribed to a computer file.

Students in some of the 1988 samples did not receive separate answer
sheets. Main sample grade 4/age 9 students filled in ovals next to responses
in the test booklet, because there was some concern that separate answer
sheets would be confusing to them. Bridge sample students (students in
samples selected to link 1988 results with past results) were given
instruments that matched those used in the corresponding previous assessments.

In addition to the student assessment booklets, three questionnaires
were administered to collect data about school characteristics, teachers
associated with sampled students, and students excluded from the assessment.
The excluded student questionnaire was a scannable document. The school ani
teacher questionnaires were manually transcribed, item by item, to a computer
file.

6.0.3 PROCESS FLOW OF NAEP MATERIALS AND DATABASE CREATION

Figure 6-1 is a flow diagram that shows the conceptual framework of
ordered processes that were applied to the NAEP materials and data files. The
vertl)dal tine through the center of the figure divides the processes into two
sets--processing assessment materials and database creation--both of which a e
described below.

The processes represented by rectangular boxes in the flow diagram were
perform6d at ETS on the paper materials or computer files. The three
processes enclosed in rounded boxes (assembling the sample of schools,
planning and conducting the field administration, and deriving the sampling
weights) were performed by Westat and are discussed respectively in Chapters
3, 5, and 8. Two Westat reports, the Report on Field Operations and Data
Collection ActIvitles--NAEP 1988 (Caldwell, Moore, & F'obasky, 1989) and The
1988 National Assessment of Educational Progress--SamiAing and Weighting
Procedures, Final Report (Rust, Bethel, Burke, & Hansen, 1990) discuss the
field operations and sampling procedures in detail.

Processing Assessment Materials

The left side of Figure 5-1 depicts the flow of NAEP printed materials.
Chapter 6.1 describes this flow in detaii and discusses how information from
the field rosters, schedules, and worksheets was used to control the
processing of materials. The figure follows the path of each assessment
instrument (student test booklets, school characteristics and policy
questionnaires, tca:her questionnaires, and excluded student questionnaires),
absentee rosters, school worksheets, and administration schedules as they are
tracked through the appropriate processes that result in the final integLated
NAEP database.

The following is a brief description of the materials processing
activities as shown on the left sick.. of Figure 6-1. Each description refers
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Figure 6-1
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the reader to Lhe section(s) or chapter(s) 3 iwhich the activity is discussed

in detail.

Field Administration is the co..-act and monitoring of the NAEP
assessment in the schools. Chapter 5 summarizes this process.

Receipt of Materials refers to receipt and processing of assessment
materials at ETS. Section 6.1.1 describes the proceduras and forms that were

used to check and verify the receipt of ,:ocuments from the field. It also

discusses the follow-up procedures that were initiated when discrepancies were
identified and the subsequent assembling of NAEP materials for further

processing and data transcription.

The Professional Scoring process was carried out for responses to o,2en-

ended items for reading, writing, civics, U.S. history, mathematics, and
science. Chapter 6.2 describes the items, types of scoring used, scoring
operation, reliability checks, and resolution of scoring discrepancies. Entry

and editing of these data are discussed in sections 6.1.4 and 6.4.4.

Data Transcription Systems refers to the methods used to transcribe NAEP

materials into computer-readable form. The transcription method used for each

type of NAEP instrument is discussed in Chapte% 6.1. Chapter 6.3 describes
the design, structure, and development of the data entry system used to
transcribe most of the NAEP materials to computer files; it also discusses the
tracking and audit mechanisms that were built into the system t_ ensure that
all data were properly processed and accounted for.

Originally implemented for the 1984 assessment, NAEP's data
transcription sysLem has proven to be accurate, efficient, ane flexible. In

1984, meg ial key entry and verification was the primary method of entering

data. In the 1986 assessment, the system was modified to accept scannable

booklets as the main source of input. For the 1988 assessment, the system was
modified to accept scannable answer sheets as a third method of data entry.

Editing refers to the ETS procedures that ensur.d the corrtxtness and
integrity of the NAEP data files by (1) validating every field of NAEP data
that was entered into computer-readable form, (2) identifying any invalid or
inconsistent values, and (3) correcting or flagging as unresolvable those
values identified as invalid or inconsistent. Chapter 6.4 describes these

procedures.

ETS Quality Control procedures were used to assess the accuracy of the

data transcription and editing operations. Chapter 6.5 discusses the quality

control procedures used in NAEP data processing and provides a summary of the

likeiy error rates.

Storage of Materials refers to the final disposition of NAEP printed
materials after processing ,bad been completed. Chapter 6.1 discusses

materials storage.
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Database Creation

The right-hand side of Figure 6-1 depicts the evolution of the
integrated NAEP database from the transcribed data to the final database,
available to exteraal users vio the public-use data tapes. Chapter 6.6

describes the processes throu7,n which the database ^volved.

The remainder of this section contains a brief description of each
process involved in database creation as shown on the figure. Each

description also refers the reader to the secY.on(s) or chapter(s) in which
the process is discussed in detail.

Sample of Schools refcrs to the process performed by Westat to select
the schools to be included in the assessment. This process is discussed in

Chapter 3.

Data Files reft...s to (1) the data files created by the ETS/NAEP data
transcription, editing, and resolution systems and (2) the labeli^g files
(discussed in Chai.i.er F).6) that contain descriptive information on eNery item

used in NAEP.

Extract is the process (discussed in section 6.6.1) that created data
files containing specific demographic data fields extracted from the ETS/NAEP

data files. These files were required by Westat to derive sampling weights.

Sample Welghts Derivation was performed by Westat and is discussed in

Chapter 8. This process produced computer tape files containing sampling
weights for every student and school assessed by NAEP.

Merge refers to the final integration of NAEP dat. files into the NAEP

database. This process, discussed in section 6.6.2, merged the NAEP data
fqes, labeling files, and sampling weights into one database.

'AEP Database is the final, integrated NtEF database that contains all
1988 NAEP data and is made available to external users via the public-use data
tapes. The structure of the internal NAEP database is discLssed in Chapter
6.6; the .:blic-use data tapes, which contain all of the nonconfidential data
fields from the internal database, are discItssed in Chapter 6.7.

6.0.4 NAEP DATABASE: DESCRIPTION AND HISTORY

The 1988 NAEP data collection resultea in seven classes of data file
(student, school, teacher, excluded student, sampling weight, item
information, and derived variable files). These files are operationally

merged into an integrated database that efficiently 1i1. student, school, and

teacher data in ways that permit simultaneous analysis. The database system

can operationally aggregate data while avoiding the necessity of creating

intert diate files.

The structure and internal data format of the 1988 NAEP database is a
continuation of the integrated design originally developed by ETS in 1983.
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Structure of the NAEP Database

ETS has placed all NAEP infcrmation from the 1970-1988 assessments into
three data systems that make up the complete NAEP database:

The item information database contains all of the descriptive,
processing, and usage information for every item developed and administered
for NAEP. This database functions as a resource for test development
activities, data system control operations, and item linkage to past
assessments. A complete description of the contents, documentation, and u.,e
of this database is found in A Guide to the NAEP Item Information Database
(Rogers, Barone, & Kline, 1989) and A Primer for the NAEP Item Information
Database (Rogers, Kline, Barone, Mychajlowycz, & Forer, 1989).

The restricted-use data files contain all NAEP respondent data,
including "secure" files. These files function as NAEP data archives for
responses from students, teachers, and school administrators from the booklets
and questionnaires used in NAEP from 1970 to 1988. The contents,
documentation, anZ use of these files for trend anc.lyses are described in A
Guide to the NAEP Restricted-use Data Files (Rogers, Barone, & Kline, 1989).

The public-use data tapes contain all nonconfidential respondent and
item information for public dissemination. Their contents and use are
documented in The 1988 NAEP Public-use Data Tapes Version 2.0 User Guide
(Rogers, Kline, Johnson, Mislevy, & Rust, 1990).

These three database products, developed by ETS, are especially useful
because

They are portable and can be use on a variety of hardware
systems. They can be accessed by a variety of software systems,
including SAS and SPSS.

They are in a "rectangular" file structure that is easy to
understand and use. This data structure eliminates the need for
complex data retrieval processes from dissimilar file formats.

They have standardized documentation, including complete data
layouts and codebooks.

They are supported by user guides that have been published by
ETS/NAEr.
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Size of the NAEP Database

The complete NAEP databtise is massive. Spanning the years 1970 through
1988, NAEP has:

collected data on the performance of over 1.6 million students and
young adults, and background information about their teachers and
schools;

collected data on aver 10,000 cognitive, background, and attitude
items in 14 subject areas and on several special topics; and

O derived over 3,000 variables (composites, transformations, scale
scores, sampling weights) and added them to the data files.

These data are maintained ay part of the NAEP item information or
restricted-use data files. Except for a small percentage of personal or
secure item information, all data are made available to the public on the
public-use data tapes.

While the selection of data from a given subject area or assessment year
for analysis and reporting is straightfoi d (documentation, user guides, and
data-variable codebooks are available for every NAEP data file), the following
table puts the toZal ele of the NAEP database into perspective.

NAEP Database

Item Information Database
Restricted-use Data Files
Public-Use Data Files

Approximate Size
1970-1986 1988

81,000,000 bytes
2,000,000,000 bytes
2,000,000,000 bytes
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Chapter 5.1

PROCESSING ASSESSMENT MATERIALS

Alfred M. Rogers and Norma A. Norris

Educational Testing Service

This chapter describes t.1 procedures through which NAEP instruments,
schedules, and worksheets were rsceived at ETS, and the methods used in the
subsequent scoring, scanning, loading, editing, and r,solution of NAEP duta.

6.1.1 RECEIPT OF MATERIALS

At the completion of the assessment administration in each school, it
was the responsibility of the Westat district supervisor to complete and mail
a postcard to ETS containing the assessed school identification, the number of

boxes shipped, and the mode of shipment. The receipt of this card at ETS
alerted staff to expect arrival of the shipment within seven working days. If

after seven days the shipment had not arrived, ETS staff were directed to
notify Westat, who in turn would initiate a trace of the shipment.

The shipment from each school contained the school worksheet;
administration schedule; questionnaire roster; school, teachcr, and excluded
student que-tionnaires; and assessment booklets, bundled by session. The

format and content of these instruments are documented in the Westat Field

Administration Report. The following discussion of check-in procedures
presumes an understanding of the information contained in and the
interrelationships among these instruments.

The school worksheet contained summary counts of the booklets used in

all assessment sessions in each school. The booklets used withir each session

were counted and checked against the count written on the school worksheet.

All discrepancies in the ,zounts were referred to the administration schedules

for resolution. The booklet numbers from the bundle in question were compared
against the listing of booklet numbers on the schedule. If the discrepancy

could not be resolved by this process, Westat was notified, and they in turn
contacted the appropriate district supervisor for resolution of the

discrepancy.

- Two identification codes, the session code and the batch code, were then

assigned to each column on the worksheet and to the corresponding bundle of
booklets. The two-digit session code distinguished main sessions from bridge
sessions and regular sessions from makeup sessions.

The use of a batch identification code was necessitated by the use of
machine-scannable documents in this assessment. A preprinted, scannable
header sheet was attached to each bundle of student booklets to be used to
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identify the bundle through all subsequent scoring, scanning, entry, and

resolution processing. This batch header sheet was pregridded with a unique

four-digit sequence code. As each header sheet was drawn from the pile, it

was gridded with the age group code, the school and session codes, the current

batching date, and the number of booklets to be processed. The age group code

was either "N," "T," or "S- corresponding to the 9-, 13-, or 17-year-old

cohorts. The batch identification code, which consisted of this age group
code and the sequence number from the header sheet, was then recordeo at the

bottom of the session information on the school worksheet.

From the aspect of materials processing, a significant difference of the

1988 assessment from the 1986 assessment was the introduction of student
instruments with reuovable, machine-scannable answer sheets. For the

grade 8/age 13 and grade 12/age 17 cohorts these instruments were spiraled
with the machine-scannable inc*..uments whose format was used in the 1986
assessment (the grade 4/age 9 cohort were administered only these

machine-scannable instruments). The bundles of student materials for each
spiral session for these older cohorts thus contained a mixture of scanle
booklets and scannable answer sheets.

The scanning machine program, which had been written for the 1986
asses-ment, was used again to scan the booklets; a new program was written for

scanning the answer sheets. Since these programs could not be run
concurrently, the bundles of instruments had t.. be split into separate batches
of hooklets and answer sheets, and a batch header sheet assigned to each. In

order to maintain the integrity of each session throughout the processing

phase, the same batch identification number had to be assigned to each pair of

booklets and answer sheet bundles from the same session.

The teacher questionnaires and the excluded student questionnaires were
then counted and compared against the questionnaire roster. All discrepancies

in the teacher cv.;dstionnaires and the excluded student questionnaire courts

were referred to Westat and again, in turn, to the district supervisor for

resolution. As the field administration procedures permitted a separate
shipment of these questionnaires, the questionnaire roster listed
questionnaires not included in the shipment, alerting the receiving staff to

expect a later shipment.

If the supervisor was unable to collect the questionnaires on the day of

the assessment, a pre-addressed envelope was left at the school so that the

school coordinator could mail the questionnaires directly to ETS. There was

no other follow-up activity to obtain uncollected questionnaires from school

personnel; efforts to encourage school cooperation were focused primarily or

student assessment activities.

When all of the student-related matkrials for a school had been received

and checked in, the administration schedults, school worksheet, assessment
booklets, and questionnaires were forwarded to the data operations coordinator

for transcription processing. The operations coordinator separated these

materials according to the appropriate data entry procedures: the
administraticin schedules, the school worksheet and the teacher and school

questionnaires were sent directly tc data entry systems; the excluded stud.int
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questionnaires were accumulated and shipped in batches to the optical scanning

area; and the assessment session bundles were forwarded to the professional

scoring area.

The absentee data from the administration schedules and the school

worksheet data were entered into the data entry system on a daily basis. The

teacher and school questionnaires were batched and held for data entry until

scheduling permitted.

6.1.2 SCHOOL WORKSHEETS

Each column of the school worksheet contained information pertaining to

the administration activity of each session within a school. This information

included the date, time, and location of the adlanistration, the exercise

administrator code, and the counts of the studeLts who were sampled, those who

were absent, and those who rere assessed. Additionally, each column contained

a session code and batch identification co& that were recorded by receipt

processing staff. This information was entered into the sy3tem by selecting

the first option on the main data entry menu (Figure 6.1-1).

Figure 6.1-1

Main Menu for the NAEP Data Entry System

NAEP ENTRY SYSTEM MENU

OPTION:

1 School Worksheet Entry

2 Student Data Entry/Verification/Resolution

3 Questionnaire Data Entry/Verifi,:ation/Resolution

4 Absentee Data Entry

5 Questionnaire Roster Entry

X Quit

Enter Option Gnde:
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The worksheet entry pr,,gram Leceived its input through two entry
screens. The first entry screen (Figure 6.1-2) requested school-level
information, namely, the PSU and school codes and the total number of
assessment sessions that were conducted in that school. This count was
further broken down into the four types of session administration: regular

spiral, makeup spiral, regular bridge, and makeup bridge. The program would
then display the second entry screen (Figure 6.1-3) once for each session,
requesting the session-level information. When all sessions for a school had
been entered, the program would redisplay the first entry screen, ready to
process the next worksheet. The operator could either enter new information
or press ENTER to return to the main menu.

The assessment session was the primary unit at which the entry system
controlled the processing of student data and maintained statistics on data
entry activity. A separate tracking file was established for this purpose,
each record of which contained all control and reporting information for one
sessi--. The entry of the school worksheet inaamation thus generated a new
record on the tracking file for each session, setting initial values for those
parameters that would control entry processing and record entry events.

The operations coordinator was provided with procedures for periodically
monitoring and reporting activity on the data entry system. These procedures
compared the counts of booklets processed at each stage with the initial
counts from the works7leet, and flagged discrepancies. This, in turn, alerted

the coordinator to possible missing or extra booklets. If the school
worksheet information was determined to be in error, the operations
coordinator had the facility to correct the tracking file data to prevent
reappearance of the discrepancies in the activity report.

The school worksheets were retained by the operations coordinator in
anticipatthin of later queries, since they could be stored conveniently and
referenced easily.

6.1.3 ADMINISTRATION SCHEDULES

The administration schedules contain the demographic characte-istics of
the students selected for the assessment. This information, which included
the gender, race/ethnicity, grade, and birth date of the sampled students, was
used by Westat in the derivation of sampling weights. The booklet numbers of
the students who participated were transferred to the schedule at the time of
the assessment, and the demographic information was in turn transferred to the
front covers of the booklets after the assessment.

The demographics of the students who were sampled but did not
participate in the assessment (exclusions and absentees) were used to adjust
the sampling weights of the students who did participate. The excluded
student information could be obtained from the excluded student questionnaire
data, but the information on absentees could be found only on the
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Figure 6.1-2

First School Worksheet Data Entry Screen

SCHOOL WORKSHEET

PSU #:

SCHOOL #:

TOTAL NUMBER OF SESSIONS:

NUMBER OF SPIRAL SESSIONS (0-10):
NUMBER OF MAKEUP SPIRAL SESSIONS (0-10):

NUMBER OF ORIGINAL TAPE SESSIONS (0,1,2):
NUMBER OF MAKEUP TAPE SESSIONS (0,1,2):

Figure 6.1-3

Second School Worksheet Data Entry Screen

SCHOOL WORKSHEET

PSU #:

SCHOOL #:
TAPE/SESSION #:

DATE: __/__/
TIME: :

EA'S INITIALS:
EA'S ID:

# TO BE ASSESSED:
# ASSESSED:

# ABSENT:

BATCH NUMBER:
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attainistration schedules. It was therefore necessary to transcribe the
information for these absentees to computer-readable media and combine it with

the assessed and excluded student data.

The absentee data were entered into the system by selecting the fourth

,Lption on the main data entry menu. The system then presented a screen for

the entry of all absentee information for a single session (Figure 6.1-4).
The program fir.t requested entry of the batch identificatio:t number and the

eSU, school and session codes. The batch code was used to locate the
corresponding session record in the tracking file and the remaining codes were
checked for correctness against the corresponding fields in the tracking

record.

Figure 6.1-4

Absentee Data Entry Screen

AnCH ID:

NAEP ABSENTEE ENTRY

iSU: SMOOL: SESSION:

GRADE SEX B.D. GRADE SEX B.D. GRADE SEX B.D. GRADE SEX B.D. GRADE SEX B.D.

_i__ - __L__
__ _ _L__

- _L_

_i___
__ _i____ _ _i__

_L_

_L__
__ _i____ _L__

_L__

_L__
__ _i___

__L_
_L_

__ _
_
_

- --L-- _L__ _L__ _L__ _
- L L- _L_ _ _L_ _ _

_1_ _ _L_ _ _L_ _ _L_ _
- 1-- _L_ _ _L_ _ _L_ _ __ - _L_ _ _L_ _ _L_ _ _L_ _ _

_ _ __L__
_L_

_ _L__ _L_
_L__ _L_

_L__ _L_
_ ___ - __L__ _ _L_ _ _L_ _ _L_ _ _

_ _L_ _ _L_ _ _L_
_ _ __L__

- _L_
_ _L__ _L_

_ _L__ _L_
_ _L_
_ _L_

_ _
_

The remainder of the screen could accommodate data entry for 75 absent

students. Only three data fields were required for each absentee: grlde,

gender and birth date. These data were ultimately used by lkstat to i,djust

the sample weights. As each field was entered, the program checked for
appropriatenes, of range according to the age cohort ana ,ession type. At the

completion of data entry for an assessment session, the operato.. pressed ENTER

and the program would present a fresh screen for the entry of another

session's complement of absentee data. The operator could then eithei enter

another batch identification code or press ENTER again to return to th,..! main

menu.

If the operator entered a session coda fsz which absentee data had

already been entered, the program would display the data for all absentees in
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the record for that session at that time. The operator then had the facility
to correct, delete, or add new data. When the ENTER key was presced, the data
displayed on the screen were transcribed to the current session record and the
record was rewritten to thz abcentee data file.

The assessment schedul-b were retained by the operations coordinator in
anticipation of future questions about and references to the sample. As the
schedules for all three grade/age assessments could be contained in three
storage boxes, their retention proved to be the most efficient and compact
means of referring to the relevant raw data.

6.1.4 STUDENT ASSEMMENT INSTRUMENTS

The student assessment booklets wilre forwarded directly to the scoring
area as the complete set of materials was received from each school. The

booklets and answer sheets were batched separately for each session, with a
batch header sheet attached to the top of each bundle. This preprinted,
scannable sheet contained the PSU, school, and session codes, and a unique
batch identification code to identify each session. The header sheets were
retained with the batchss throughout entry processing.

6.1.4.1 Professional Scoring

The batches of student bool.-..iets and answer sheets were sent from the

receipt processing area to the scoring area where the open-ended reading,
writing, mathematics, and civics items were read and scored by trained

readers. The procedures and guidelines followed in scoring these items are
more fully described in Chapter 6.2.

Each open-ended item was provided with a set of scannable ovals to be
filled in by the reader. The ovals were usually at the bottom of the page on
which the item was printed to avoid distracting or confusing the student.
All open-ended items were provided with an extra set of c.vals to permit
secondary scoring of the primary trait scores for interrater reliability
analysis. Ceveral of the reading and writing items that were to be evaluated
for secondary traits had an additional set of ovals for each secondary trait
score.

The primary reader would examine each booklet in batch and determine

if it contained any open-ended items. If so, the reader wrote in his or her
identification code and gridded in the first column Jf ovals in the reader
identification area on the inside froht page. The leader would then locate
and read each of the open-ended items for that booklet and grid the first
primary trait score and all secondary trait scores into the appropriate ovals.
On every fifth booklet read, the reader would place a piece of tape over each
set of primary trait score crials and designate this book for secondary

scoring. The sampling rate of one in five assured a 20 percent rate of
secondary scoring, and the tape was a device to avoid influencing the

secondary reader. The completed booklets were stacked in the saw! oreer in
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which they were received and the completed batch was placed it. a designated

area.

The secondary reader selected the designated booklets from each batch

and entered his or her identification code into the second column of the

reader ,!dentification J.rea. The reader then located the items with concealed
primary trait scores, read and scored them, and removed the pieces of tape.
The completed batch was placed in a second holding area, whence it would be

forwarded to the scanning processing area.

6.1.4.2 Scanning

The heart of the scanning prot..;:ss was a programmable compui-ing machine

that could "read" the pencil marks from b- sides of a :heet of paper at a

very high speed, convert those readings tc response" codes, and t-anscribe

those codes to a magnetic computer tape in a-pecified format. This section

addresses the functions that constitute the Jody of the scanning process: the

preparation of the scannable materials, the operation of the scanning machine,

and the activity of the scanning machine operator.

Before the batches of scored booklets and scored answer sheets were 'sent

to the scanning area, they were grouped by age cohort and placed into

"capsules" thet were awn arranged sequentially on "carts." The capsules were

cardboard boxes with one side open to facilitate access by the scanning and
resolution staff, and ,he other side equipped with hangers to pe....mit removal

from thb carts. The carts were transportable, two-sided hanging shelves with
sloping sides to permit the capsules to hang wtth the open sides out while

keeping the documents in. The carts were shipped to the scanning area.

The first step in the scanning process was to separate each booklet into

its component pages for single-sheet processing by the scanner. Each booklet

was secured by three staples along the left edge. Each answer sheet was a

large, single sheet of paper folded along the left edge. The timing marks for

the scanner were also printed along tras edge. Two special machines were used

to cut off the stapled edge without ch.maging the ,iming marks. The '7.utting

machine could cut three or four booklecs at a time but required a slower,

manual setup process. The slitting machine was more automatic, proc-!ssing one

booklet at a time, but was less precise than the cutting aachine. Careful

handling of these booklets was imperative once they were cut, as the scanning

program depended on the cortect sequencing of pages within each booklet. The

cut booklets were placed back in their capsules and the completed cart sent to

the scanning machine.

The scanning machine operator first determined which scanning prnram to

be used according to the age cohott and instrument type (booklet or answer

sheet), mounted a fresh magnetic tape on the machine's tape drive, and started

ruuning the program. Scanning was initiated by placing the sheets from the

first capsule into the input hopper of the scanning de,,ice. The scanner than

read both sides of each sheet and placed it into one of two hoppers. If no

errors in raadability or sequencing were datected, the sheet went into the

output hopper and the next sheet was read from the input hopper. If an error
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was indicated, the sheet was diverted ;ato the shunt hopper, the program wrote
a message to the operator's console, tl..d the scanner stopped processing while
the operator took appropriate action.

Each page of every booklet and answer sheet had been printed with a set
of identification marks next to the timing marks. The front cover of aach
booklet NO.thin a numbered type was assigned a unique set of these marks, and
the pages within each item block type were similarly identified by block code
and sequence number. As the scanner read a cover sheet, the program
identifie- the booklet number and referred to an internal table to determine
which blocks should follow and which page formats should appear within each
block.

If the program indicated a page sequence error, the operator instructed
the program to treat the page as missing and placed the shunted page into the
input hopper to be read again. If a page within a block was unreadable, ale
operator instructed the program to treat it as missing and placed the sheet
perpendicularly on top of the output stack. If a block sequence error or
unreadable booklet cover was indicated, the operator instructed the program to
insert a dummy record and removed the remaining pages of that booklet and
placed them perpendicularly on top of the output stack.

As the scanning program completed scanning each batch, the batch was
removed fLom the output hopper and placed back in its capsule. The next batch
was taken from its capsule and placed into the input hopper and the machine
resumed processing. When the machine had completed processing the last batch,
the operator terminated the program, dismounted the *-ape, and removed the
listings from the printer.

The output data tapes were forwarded to the VAX computer area for
loading processing. The scanned documents were returned in their original
cartons to the resolution processing area.

6.1.4.3 Loae'ng

The scanning tapes were recei . and checked in by an operator at the

VAX computer area. The operations coordinator, having received notificatioa
of the tape's transmittal, initiated the data eatry management procedure on
the VAX computer from which the "Load Scanning Tapes" option was selected
(Figure 6.1-5). A second menu provided the supervisor with the choice of
loading the scannable booklets, answer sheets, or excluded student
questionnaires (Figure 6 1-6).

The program's first input request was the tape number, a six-digit code
printed on an external label on the tapt and coded internally by the scanning
program. The VAX operator then mounted that tape on the tape drive and put
the drive online, which logically connected the tape to the program. The

program checked that the right tape number and type had been mounted and
proceeded with the loading process. As it processed the tape, the program
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Figure 6.1-5

Main 17enu for Management of the NAE? DaLa Entry System

NAEP DATA ENTRY MANAGEMENT

OPTION:

1 Tracking & Data File Management

2 Status Reports

3 Questionnaire Audit

4 Load Scanning Tapes

5 Quality Control

6 Spool Data for Final Edits

X Quit

Enter Option Code:

Figure 6.1-6

Menu for Loading of Data Tapes into NAEP Data Entry System

NAEP DATA TAPE LOADING FUNCTIONS

OPTION:

1 load Tape of Scannable Booklets

2 Load Tape of Scannable Answer Sheets

3 Load Tape of Excluded Student Questionnaires

X Quit

Enter Option Code:
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printed the batch code and record count for each batch to the operator's
terminal to assure the operator that the program was running pro*.erly When
the program reached the end of the tape file, it printed out three listings,
rewound and dismounted the tape, and returned to the main menu. The three
listiriv consisted of an error log, a batch listing, and an audit listing.

The error log was a running commentary and summary of the processing of
the tape. Each log was identified with Ole tape number, file name, and date
of the loading run. The start of each batch was recorded with the batch
number and its corresponding school and session codes. Any disagreement
between these codes and those entered from tLe school worksheet was recorded
at this point. Any booklets that did not belong to the session type (e.g.,
bridge booklets ir a spiral session) were also listed here -s well as all
unscannable booklets. At the end of processing each batch, the program
printed the number of scannable and unscannable booklets it had counted in
that batch.

The batch listing reported the information from the front cover fields
of each booklet within each batch. This listing could be checked against the
administraticn schedules for discrepant or missing information.

The audit listing identified the data problems found within each batch.
Each data anomaly was identifieu by the batch sequence number, booklet numbrtr,
section, and item number to facilitate location of the data in the actual
instruments by resolution staff.

The printed output was forwarded to the resolution area to be joined
with the scanned materials. The tape was retained in the VAX computer area.

6.1.4.4 Resolution Processing

The error log and batch listing were retained by the operations

coordinator. The audit listings were separated by batch number and matr ,d

with the appropriate scanned materials. If the error log indicated any
unscannable booklets within a batch, they were identified and extracted from
the bundle and manually entered and verified through the data entry system.
Upon completion of verification processing, the system produced an updated
audit listing to replace the one output from the load process.

Resolution processing was not permitted to proceed unti' all materials
from a session had been scanned, loaded and received, after the separate

booklet and answer sheet batches from a ses-ion were match0., combined, and
forwarded to resolutions staff.

Staff assigned to resolution processing reviewed the audit listing,
checked the actual responses in the documents wherever asterisks or questioli
marks were indicated, determined the appropriate value(s) to be coded in the
data file, and wrote these new codes on the audit listing. The asterisks
indicated multiple gridding of a single-response item, question marks flaggtd
critical fields from the front cover, such as gender or birth date, that were

incorrectly gridded, and fields from unscannable pages.
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Access to the student data for entry, verification, or resolution
processing was gained through the second option on the main data entry menu
The first screen (Figure 6.1-7) requested the identification number of the
batch to be processed; the PSU, school, and session codes as a secondary check
on the batch code; and a code for the processing mode: entry, verification, or

resolution. The second entry screen (Figure 6.1-8) prompted for input of the

batch serial number and for the student ID number as a secondary check.

The processing mode was a program st&te that determined how much data
the terminal operator would see, how to process data entered by the operator,

and the management of data within the program. The entry mode permitted the

creation of a new data record by the operator. The verification mode presumec,

the existence of a data record, permitted the "creation" of a second da:-a
record, and performed a field-by-field comparison of th! '-wo records, alerting

the operator of data disagreements. The resolution mode displayed the entire

contents of a data record and interpreted any data ew-ered b) the operator as

a correction of a data field.

The resolution mode of the entry system permitted the operator to read
verified or loaded data records, display the field values, and make

corrections to individual fields. A change in any data field under resolution
mode also generated a record for the audit file, and the program produced an
updated audit listing at the completion of resolution processing for each

batch. There was no limit to the number of times a session or data record

could be processed under resolution. On completion of resolution processing,
each session bundle was stored in a labeled box and held for final editing and

quality control processing.

If the program was in the entry mode and no data record for the booklet
could be found, the program would prepare to create a new record and request

ently of the booklet cover data. If in verification mode and the data record

had not been already verified, the program would request re-entry of the cover

data and compare them against the data record. If in resolution mode and the

data record had been through verification or loading processing, all data

fields were displayed and the operator could either modtfy these fields or

advance to the rest of the entry screens for that booklet.

A final validation was performed when the data entry work files were

11.:..ged and cop:ed, c: spooled, onto a master student data file. This spooling

program checked every data field of every student record for cy_lt-of-range

values and question marks. A listing similar to the audit listings for each

session was produced, which the resolution staff then used to identify and

correct the remaining data anomalie;.

The quality control procoss first selected a random sample of each

booklet type from the master student file, identifying them by batch and

sequence number. The designated booklets were located, extracted from their

storage boxes, and forwarded to the quality control staff. The responses in

each booklet were then compared with their coded data values in the data file

On completion r- naality control processing, the booklets were returned to
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Figure 6.1-7

Student Session Data Entry Screen

NAEP YEAR 19 STUDENT DATA

BATCH:

PSU:

SCHOOL:

SESSION:

MODE:

Figure 6.1-8

Student Booklet Cover Data Entry Screen

STUDENT ASSESSMENT BOOK

BATCH SERIAL #:

ID: P/S:Z___

BOOK

87-88
1

A:_ ETS: / AGE 2

3

4

G: SEX:_ B:__[__ 5

SCORERS

Sl:__ S2: S3:

PART
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their boxes. The full details and results of the quality control process are
presented in Chapter 6.5.

At the completion of resolution processing of the student data, the
session bundles were separated by booklet or answer sheet and sorted into
individual stacks by instrument number. These stacks wen. then placed into
storage boxes, identified by age cohort and instrument number, and shipped to
the ETS data retention area for long-term storage.

6.1.5 QUESTIONNAIRES

The questionnaire instruments were separ-ted by type and accumulated by
the operations coordinator as they were received from mail processing. The

teacher and school questi.onnaires were eventually transcribed through the NAEP
data entry system, but on a lower priority basis than the student booklets.
The excluded student questionnaires were batched and sent to scanni: at
regular intervals, since the demographics of the excluded students were ustA.
in deriving the sampling weights of the assessed students. In order to allow
the two files to be completed at the same time, every effort was made to keep
the process'.ng rate of these instruments in pace with the student data entry.

Processing of the questionnaire data was initiated by selecting the
third option on the data entry menu. The first entry screen (Figure 6.1-9)
prompted for input of the questionnaire type, age group, and processing mode.
The questionnaire entry programs followed the same model as the student entry
program with the absence of a tracking file and session batching. Entry,

verification, and resolution modes were available; audit reports were
initiated by the operations coordinator.

Figure 6.1-9

Primary Menu for the Entry of Questionnaire Data

NAEP YEAR 19 QUESTIONNAIRE MENU

TYPE: AGE: MODE:

1 SCHOOL 1 AGE 9 1 ENTRY

2 TEACHER 2 AGE 13 2 VERIFICATION

S EXCLUDED STUDENT 3 AGE 17 3 RESOLUTION
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The data for the excluded student questionnaires for the age 13 bridge
sample were entered through the data entxy system. The program ior entry of
the exclu-,ed student questionware data first displayed a screen for entry of
the front cover data. The operator was prompted for the serial number of the
booklet to be processed. An error condition occurred when either a record
with that serial number was found under entry mode or when no record was found
under the verification or resolutioa mode. In either case, the operator was
asked to verify that the correct number had been entered. If the problem
persisted, it was referred to the operations coordinator for resolution. The

remaining cover information, including PSU and school code, student gender,
race/ethnicity, grade, and birth date, was processed according to the same
criteria as were the data from the student booklet covers. The program then
displayed a single screen for processing the responses within the
questionnaire. When the operator pressed ENTER to terminate processing for
that booklet, the program redisplayed the cover entry screen, ready to process
another booklet. A blank field entered in the serial number field returned
the program to the primary menu.

The excluded student questionnaires for the age 9 bridge, age 17 bridge,
and all main samples contained detachable machine-scannable answer sheets for
the recording of identification information and responses to the questions.
These sheets were checked for correctness and completeness of identification
information, separated from their questionnaires, and placed on one et three
piles, according to age cohort. On a weekly basis, the operations coordinator
would grid a batch header sheet for each pile with the appropriate age coho:t
information, place it on the appropriate pile, and send these batches to the
scanning area.

The scanning program for the excluded student answer sheets was executed
once for each batch, creating a separate output tape for each age cohort. At

the completion of scanning processing, the tapes were sent to the VAX computer
ares and the batches sent back to the data entry area. Upon notification of
the tape serial numbers, the operations coordinator started the data entry
management procedure on the VAX t.omputer, selected the "Load Scanning Tapes"
option, and chose the third option to initiate loading of the excluded student

data.

The loading program for the excluded student data performed many of the
same functions as the prograz for loading the assessed student data: checking
the demographic information for appropriateness to age cohort and sample,
validating the questionnaire responses for range, ard reformatting the output
records for compatibility with the data entry system. The entry system
maintained a single excluded student data file and p single audit file for
each ata cohort. The load program wrote the edited lata records to the
appropriate data file, using the unique book serial number as an indexing k,y
for insertion into the file, and for later retrieval by the resolution

program. The program also wrote the audit records to the appropriate audit
file for each age cohort, "appending" them to the end of the file. When the

program completed loading the data, it produced an audit listing of data
anomalies found in that batch.
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Resolution processing started by comparing the anomalous data in the
audit listing with the marked responses on the answer sheets. All correLtions
we-e recorded on the listing, which was given to a data entry operator. The
operator selected the third option from the main menu to display the
questionnaire data entry menu, then indicated resolution of excluded student
questionnaire data for the appropriate age cohort. After entering the
identification number for tI reco to be corrected, the operator confirmed
that the right record had been retrieved and made the corrections to the
erroneous data. An account of each data correction was written to che audit
file.

The operations coordirwtor had the ability to produce, either as needed
or at the conclusion of all resolution processing for an age cohort, a
complete audit listing for any questionnaire. This listing was organized by
transaction within data field within identification number, to facilitate
visual analysis of resolution activity. At the conclusion of the cxcluded
student data processing for an age cohort, a special summary program was
executed that listed and counted the processed questionnaires within each
school. This listing was compared against the individual questionnaire
rosters for each school to determine if any shipments were still incomplete.
The rosters contained enough information to generate "dummy" records for each
missing questionnaire, which were designated with a special code for use by
Westat in deriving the sample weights. These records were added to the file
that was sent to Westat along with the absentee and assessed student data
files.

The program for entry of the teacher questionnaire data first displayed
a screen for entry of the cover information. It processed the aerial number
in the same fashion as did the entry program for the excluded student
questionnaire. The cover information included only the PSU, school, and
teaoher codes. As the longest questionnaire instrument, the teacher
questionnaire required three screens for entry processing. Completion of
processing for each booklet returned the program to the cove.... entry screen,
where the entry of a blank serial number returned the program to the primary
menu.

The program for entry cf the school questionnaire data also acarted with
a display of the cover entry screen. The only information requested for this
instrument, however, was the PSU and school code, which also served as the
booklet identification number. Beciurze of the large number of questions in

this questionnaire, entry processing required two screens. Completion of
prt ,essing for each booklet returned the program to the cover entry s,;een,
where the entry of a blank PSU and school code returned the program to the
primary menu.

After all questionnaires had been received and processed through the
entry system, a validaticn program was run against all data values in all

records. All remaining data errors or discrepancies were then correct'd using
the resolution mode of the entry system. A final audIt listing was generated,
recording all entry activitias for each questionnaire.
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The questionnaires were subjected to the same quality control procedures

received by the student data. The details of the sampling rates and results

are discussed in sections 6.5.2 through 6.5.4.

At the completion of quality rontrol processing, the questionnaires were

packed into boxes and shipped to the ET.: data retention arel for long-term

storage.
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Chapter 6.2

PROFESSIONAL SCORING'

Lynn B. Jenkins and Anne Campbell

Educational Testing Service

Like previous NAEP assessments, the 1988 assessment included a variety
of open-ended items--or items that ask students to provide written responses.
Open-ended itcms were administered as part of the main assessments in read:ng,
writing, document literacy, civics, and U.S. history, and the bridge
assessments in reading, writing, civics, mathematics, and science. Some of

the items xaquested extended writing, and these appeared alone in a block so
that students had 10 to 15 minutes to respond. Others requested shorter
written responses; these were interspersed with other items in a block.

The 1988 wain aad bridge (or trend) assessments incluaed the following
numbers of open-ended items.

1988 Main Assessment

Grade 4/Age 9 Grade_a/Age 13 Grade 12/Age 17

Reading 2 1 2

Writing 7 8 8

Document Literacy N/A 27 27

Civics 0 1 1

U.S. History 0 1 1

1988 Bridge (-rend) Assessments

Age Class 9 Age Class 13 Age Class 17

Reading c 8 12

WrLting 6 6 6

Civics 0 1 2

Science 0 0 2

Mathematics 28 27 54

"The authors would like to acknowledge Debra Kline, Walter MacDonald, and
Ina Mullis for their contributions to the text of this chapter and Bruce
Kaplan, David Freund, Reb,e.cca Zwick, and Jim Ferris for providing statistical

data.
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In both the briCge and r...ain assessments, some of the same items were

administered at more thqr. one age class. Tables 6.2-1 and 6.2-2 give an
overview of the main and bridge assessment items, including their NAEP
identification numbers, response time provided, age classes, and score ranges.

In the 1988 assessment, three types of answer documents were used: key-

entered booklets, scannable booklets, and scannable answer sheets. The

placement of the scores and the manner in which the scores were recorded
varied according to the type of answer document that was used. Scores for
open-ended items in the bridge to 1984 were recorded on the back covers of the
booklets and subsequently key-entered. Machine-scannable booklets were used
for ehe bridge to 1986, for the main assessment of grade 4/age 9 students in
all subject areas, and for the main assessment of grade 8/age 13 and grade
12/age 17 students in writing and document literacy. Scores for open-ended
items in these samples were gridded in ovals at the bottom of the pages on

which the items appeared. Scannable answer sheets were used for the main
reading, civics, and U.S. history assessments of students in grade 8/age 13
and grade 12/age 17. Scores for open-ended items in these samples were
gridded on the page of the answer sheet where the response was written.

Three teams of readers worked simultaneously to score the open-ended
items. One team scored responses to the mathematics bridge items, while a
second team scored responses to the bridge items in the other subject areas.
A third team scored all open-ended item responses from the main assessment.

The rest of this chapter includes a description of the scoring
operation, including scoring guides, training, work flow, and the measures
used to monitor the reliability of the scoring procedures.

6.2.1 DESCRIPTION OF SCORING

Each open-ended itew included in the 1988 assessment had a unique
scoring guide that identified the range of possible scores for the item and
defined the criteria to be used in evaluating students' responses. To enable

NAEP to accurately measure changes in performance across time, the scoring
guides for open-ended trend items readministered in 1988 were identical to
those used in the previous assessments. The following sections summarize the
scoring guidelines used to evaluate responses to the open-ended items for each

subject area assessed in 1988.

Reading and Document Literacy

The scoring guides for the open-ended reading items incl.ded in the
bridge and the main assessments focused on students' ability to perform
various reading tasks--for example, identifying the author's message or mood
and substantiating their interpretation, making predictions based on given
details, supporting an interpretation, and comparing and contrasting

information.
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Table 6.2-1
NAEP 1988 Main Sample Open-ended Items*

Response Age Class Score Secondary

NAEP ID Description Time (Mins,) 9 13 1; Range Trait

Writing
N000311 Recreation Opp. 15 X X 0-4, 7-9 Yes

N000331 Recreation Opp. 30 X X 0-4, 7-9 Yes

N000411 Food on Frontier 15 X X 0-4, 7-9

N000551 Dissecting Frogs 74 X 0-4, 7-9

N000941 Radio Station 10 X 0-4, 7-9

N000951 Radio Station 74 X 0-4, 7-9

N007711 Ghost Story 15 X X 0-4, 7-9 Yes

N007721 Ghost Story 20 X 0-4, 7-9 Yes

N007731 Ghost Story 30 X X 0-4, 7-9 Yes

N007741 Ghost Story 10 X 0-4, 7-9 Yes

N014741 Plants 10 X 0-3, 7-9

N014821 Spaceship 20 X 0-4, 7-9 Yes

N014841 Spaceship 10 X 0-4, 7-9 Yes

N018051 Space Program 74 X 0-4, 7-9

N021051 Bike Lane 74 X 0-4, 7-9

W000141 Summary of Story 10 X 0-4, 9

W000221 Favorite Animal 20 X 0-4, 9 Yes

W000241 Favorite Animal 10 X 0-4, 9 Yes

W000341 Three Wishes 10 X 0-4, 9

W000411 Favorite Story 15 X X 0-4, 9

W000511 TV Habits 15 X X 0-4, 8, 9 Yes

W000531 TV Habits 30 X X 0-4, 8, 9 Yes

W000611 Memorable Event 15 X X 0-4, 9

EDIAing
R000206 Dove and Ant (I)** X 0-5, 9

R000807 Grandpa and Wind (I) X X 0-5, 9

R002406 Small Fruits (I) X 0-2, 9

N015905 High Tech Pizza (I) X 0-4, 7-9

U.S. History
11024901 Settlers 15 X 0-5, 9

H025002 Presid. Power Part 1 15 X 0-2

H025003 Presid. Power Part 2 15 X 0-4, 9

Civics
P018201 Presid. Resp. Part 1 15 X X 0-1

P018202 Presid. Resp. Part 2 15 X X 0-4, 9

* Not including open-ended items scored as right/wrong.

** (I) denotes that the item appeared ia a 10-minute block at grade 4

or a 15-minute block at grades 8 and 12 that contained several multiple-choice

content items.
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Table 6.2-2
NAEP 1988 Bridge Sample Open-ended Items*

Response Age Class Score Secondary

NAEP ID Description Time (Mins.) 9 13 17 Range Trait Holistic

Writing
N000302 Recreation Opp. 15 X X 0-4, 7-9 Yes Yes

N000402 Food on Frontier 15 X X 0-4, 7-9 *.l. es

N000502 Dissecting Frogs 74 X 0-4, 7-9

N000602 XYZ Company 74 X X 0-3, 7-9

N000902 Radio Station 15 X X 0-4, 7-9

N001002 Appleby House 15 X X X 0-4, 7-9

N007602 Flashlight 15 X 0-4, 7-9 Yes

N014702 Plants 15 X 0-3, 7-9

N014802 Spaceship 74 X 0-4, 7-9 Yes

N018002 Space Program 74 X 0-4, 7-9

N019002 Job Application 74 X 0-4, 7-9 Yes

N021002 Bike Lane 15 X 0-4, 7-9

RgAding

N001507 Nuts (I)** X X X 0-6, 7-9 Yes

N001904 Charley (I) X X 0-5, 7-9 Yes

N002302 The Door (I) X X 0-9

N002804 Bethune (I) X X X 0-5, 7-9

N003104 Goods to Market (I) X X X 0-4, 7-9

N003704 Web Life (I) X X X 0-4, 7-9

N004303 Javelin kI) X X 0-4, i 9

N004605 Jobs (I) X X 0-5, 7-9

N008905 Mother and Dog (I) X 0-6 Yes

N015905 High TecL Pizza (I) X 0-4, 7-9

N021301 Jacob (I) X 0-4, 9 Yes

N021801 Eggplant I (I) X 0-5, 9 Yes

N021805 Eggplant II (I) X 0-4, 9 Yes

Civics

2021001 Democracy X 10-15, 20-24, 77, 88

P021101 Newspaper Publishers (I) X X 10-16, 20-21, 7, 8

Science

N430801 Pendulum (I) X 0-3, 9

N437001 Battery/Bulb (I) X 0-4, 9

* Not including open-ended items scored as right/wrong.

** (I) denotes that the item appeared in a 10-minute block at grade 4 or a

15-minute block at grades 8 and 12 that contained several multiple-choice content

items.
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The guides for the r3ading items varied somewhat, but typically included
the distribution of score points shown below.

Outline for Scoring of Open-Ended Reading Items

Score Definition

5

4

3

Elaborated reference or interpretation. These responses
exceeded the requirements of thc task by including
illustrative examples or details and demonstrating a high
level of cohesiveness.

Satisfactory reference or interpretation. These responses
identified at least two relevant examples or reasons to
support a given interpretation.

Minimal reference or interpretation. These responses
identified at least one relevant example or reason to
support a given interpretation.

2 Unsatisfactory reference or interpretation. These responses

did not sive evidence to support a stated interpretation.

1 No reference or interpretation. These responses did not
provide an interpretation, but instead digressed or avoided

the task.

0, 7, 8, 9 These responses were, respectively, blank, iLdecipherable,
completely off-task, or included a statement to the effect
that the student did not know how to do the task. (In the

scorirg guides for the mein asse:, aent, scores of 7, and

9 were collapsed into the score point of 9).

Some of the guides for the main assessment items included secondary
scores, which typically involved categorizing the kind of evidence or details

the student used as support for an interpretation. The document literacy
items, most of which required short answers, were scored on a right-wrong

basis.

Writing

There are widely divergent views as to what constitutes good writing.

In response to these different conceptions, writing researchers have develved
a variety of methods for evaluating students' writing abilities.

To provide multiple perspectives on students' writing performance, NAEP

uses three scoring approbches--primary trait, holistic (or general

impression), and mechanics scoring--to evalt :e responses to the writing

assessment t,sks. Selected writing items in the bridge assessment were scored
using all three approaches, while the remaining items were scored using the

primary trait method only. The primary trait method was used to score items

in the main assessment.
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As described in the sections that follow, the purposes of the three
scoring approaches used by NAEP are quite different. Primary trait scoring
focuses on students' ability to accomplish the core purpose of a particular
writing task, holistic scoring focuses on overall fluency, and mechanics
scoring focuses on students' grammar, punctuation, and spelling. Previous

research has revealed moderate correlatious between the results from holistic
and primary trait scoring (ranging from .29 to .60); however, the two
approaches evidently capture different aspects of writing perforrance
(Applebee, Langer, & Mullis, 1989). The range of the correlation coefficien,s

between the two sc- ' P approaches was from .39 to .66 for the trend results
for the 1984 and 1988 writing assessments (Applebee, Langer, Mullis, &
Jenkins, 1990).

Primary Trait (or Task Accomplishment) Scoring. As noted above, the

primary trait scoring method focuses on the writer's effectiveness in
accomplishing specific tasks. It is sensitive to the writer's understanding
of the audience as well as to the inclusion of specific features needed to
accomplish the specific purpose of a task. The primary trait scoring criteria
defined five levels of task accomplishment: not rated, unsatisfactory,
minimal, adequate, and elaborated. The scoring guide for each item described

these levels in detail. A general explanation of the score points is given

below.

Levels of Writing Task Accomplishment

Score Definition

4

3

2

1

0, 7, 8, 9

Elaborated. Students providing elaborated responses went
beyond the essential, reflecting a higher level of coherence
and providing more detail to support the points made.

Adequate. Students providing adequate responses included
the information and ideas necessary to accomplish the
underlying task and were considered likely to be effective
in achieving the desired purpose. (For two of the items,

this was the highest possible score.)

Minimal. Students writing at the minimal level recognized
some or all of the elements needed to complete the task but
did not manage these elements well enough to assure that the
purpose of the task would be achieved.

Unsatisfactory. Students who wrote papers judged as
unsatisfactory provided very abbreviated, circular, or
disjointed responses that did not even begin to address the

writing task.

Not Rated. A small percentage of the responses were blank,
indecipherable, or completely off task, or contained a
statement to the effect that the student did not know how to

do the task; these responses were not rated.
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Some items also were scored for secondary traits, which involved
indicating the presence or absence of elements that were of special
significance to a particular item (e.g., whether notes were made before
writing or whether critical information was filled out on a form).

hechanics Scoring. Mechanics scoring focuses on the extent to which zhe

writer can control the conventions of written Englishspecifically, grammar,
punctuation, and spelling. In additica, the procedures incli..de identifying

F...mtence structures and computing sentence length to gauge the sophistication

of students' syntax. In the mechanics scoring, conducted after the main
scoring effort had been completed, two teams of readers joined together to
score a subset of responses to selec:ed open-ended items from the writing

bridgft asSessment. One item was chosen at grade 4 ("Spaceship") and a secand
item was chosen at grade 8 and grade 11 ("Recreation Opportunities"). A

random probability sample of approximately 500 essays was selected from each
grade level for the 1984 and the 1988 assessment3, for a total of 1,000 essays
at each grade level. The set of essays selected from each grade level for
each year included responses from opproximately 200 students who were Black
and approximately 300 students who were not. Black students were oversampled

to ensure that the comparisons of performance between Black and White students

were reasonably rrecise.

Prior to the scoring, the responses were duplicated with the student's
identification number shown on **he copy. The essays were then bundled by

grade by assessment year. As readers selected bundles to score, they

alternated among the different grade levels and years.

Rather than assigning a single score to each paper, as was done in the
primary trait scoring, the mechanics scorers marked each paper with a series
of symbols, addressing the elements of sentence construction, word choice,
spelling, punctuation, and capitalization. These symbols, written in red ink,

designated each word L: punctuation mark in error and indicated sentence type

or faulty sentence construction.

To analyze the mechanics data, criteria were devised to derive
information from -coring codes (see Campbell, 1987 for a description nf these

criteria). The analyses included calculations of:

1) the average number of words in an essay;

2) the average number of sentences in aa essay;

3) the average number of letters in a word;

4) the average number of errors in an essay;

5) the percentage of different types of sentence cons*.ruction: and

6) the rate of punctuation errors and omissions.

Holistic Scoring. In holistic scoring, readers evaluate the fluency of
each student's writing compared to the writing of other students at the same

grade or age level who responded to the same task. Unlike primary trait or

mechanics scoring, where the reader focuses on the presence or absence of
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particular elements, holistic scoring takes a global view of the ideas,
lenguage facility, organization, mechanics, and syntax of each paper taken as
a whole--as its name implies. "The chief assumption that underlies holistic
scoring of essays is that the whole text or composition is more than the sum
of its parts...To look at a composition as a whole in order to judge its
quality as an entity in itself is to score it holistically" (Breland, Camp,

Jones, Morris, & Rock, 1987, p. 18).

The holistic scoring was conducted by a large group of readers in a
session that was conducted separately from the primary trait and mechan:-s
scoring sessions. The tasks scored holistically were "Spaceship" and
"Flasi.light" at grade 4, and "Recreation Opportunities" and "Food on the
Frontier" at the upper grade levels (8 and 11). Trained readers evaluated the
relativy fluency of students' writing on a 6-point scale. A small percentage
of papers--such as those that were blank or indecipherable--were not rated.

The holistic scale was anchored by chief readers and table leaders
chosen for their expertise in holistic scoring. This group studied the pool
of student responses to select papers that represented each point on the
holistic scale, then used these sample papers to train a group of
approximately 50 raters. Using the sample p4pers as a guide, the raters wer
trained to determine whether papers corresponded to the top half or the bottum
half of the holistic scale, then to make finer distinctions between adjacent
points on the scale.

To conduct the scoring, the readers were divided into two group One

large group was responsible for evaluating eighth and eleventh graders'
responses to the two tasks common to those grade levels, while a smaller
second group was responsible fo: evaluating fourth graders' responses to he

two tasks given only at that grade level. Because the emphasis of the

holistic scoring was on detecting trends across time at each of the tht,
grade levels assessed, the tasks given at grades 8 and 11 were rated
separately, although bv the same readers. A trLIning session preceded the

scoring of responses tc each task at each grade level.

Student papers are evaluated relative to one another in holistic
scoring, rat:er than against specific criteria, us with primary trait scoring.
Therefore, for each task at each grade level, the distribution of scores for
the total sample of papers should be approximately normal, with scores ienly

distributed around the center of the scale. To detect changes in writing
fluency across time at each grade level, papers from the 1984 and 1988
assessments were randomly mixed prior to scoring. Thus, if more papers from
either assessment were judged to be in the top half of the scale, the results
would indicate changes across time in overall writing fluency.

Mathematics

Because the open-ended mathematics items in the 1988 assessment ten ?. d

to focus on computational skills, all were scored on a right-wrong basis,
where 1.-correct and 2inLcrrect. Omitted responses were scored as O. Answers

written on the answer lines were the primary basis for the scores; however, if
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the student left the answer line blank, consideration was given to answers
written under the item or answers written where che student had worked out the
item.

Science

The scoring guides Lor the two open-ended science items ("Pendulun." and
"Batteries and Bulbs") focusei on how correctly the student answered the
questions. The following outline summarizes the guidelines used to s,ore
these items.

Outline for Scoring vf Open-Ended Science Items

Score Definition

4 This score indicated a corr2ct, detailed answer. (Only one

of the scoring guides included this score point.)

3 This score ...rdicated a correct arswer.

2 This score indicated an answer that was correct to a point
but either contained some misinformation or was too general.

1 This score incY Alted an incorrect response tl the question.

0, 7, 8, 9 These scores were given to responses that were,
respectively, blank, indecipherable, or off-task (not
relevant), or contained a statement to the effect that the
student did not know how to do the task.

Civics and U.S. History

The first part of the scoring standard for the open-ended civics item
("Presidential Responsthilities") included in the main assessment asked
readers to distinguish aetween correct and incorrect responses to the initial
part of the task, in which students were asked to Iame the current president.
The second part of the task asked students to describe the prerident's
responsibilities, and the accompanying guide defined the .teria for each

score point, as shown below.

In contrast, the scoring rubrics for the two civics trend items
("Newspaper" and "Democracy") defined specific criteria for acceptable and
unacceptable responses. Many types of acceptable responses were possible, and
each type was givcn a separate score.

135 5()



Score

4

3

2

1

9

Outline for Scoring of Open-Ended Civics Item

Definition

Elaborated. These responses provide a mix of specific
examples and thoughtful discussion.

Adequate. These responses provide one or two examples of
responsibilities with little discussion.

Minimal. These responses consist primarily of generalities
or contain a list of information that contains errors.

Unacceptable. These responses digress from the topic, give
incorrect information, or do not attempt to respond to the
question.

Not Rated. No response or totally off-task.

As shown below, the scoring guides for the two opea-ended U.S. history
items included in the main assessment ("Settlers" and "Presidential Powers")
focused on the accuracy and elaboration of students' responses to the
questions. As with the civics item ("Presidential Responsibilities")
previously described, the first part of the "Presidential Powers" task aas
scored dichotomously. Students were asked to state who was more powerful--the
presidents of today or of Washington's era, and raters marked whether or not
the student took a position. In the second part of the task, students were
asked to support the position they stated.

Score

5

4

3

2

1

9

Outline for Scoring of Open-Ended U.S. History Items

Description

These responses contain several reasons supported by
appropriate, specific examples. (Only the scoring guide for
the "Settlers" item specified this score point.)

These responses contain at least two reasons with
explanations and may also give a iengthy list with an
explanation of at least one itew.

These responses give a list of reasons without any
explanation or one reason with an explanation. They contain
no significant errors.

These responses provide only one correct reason, repeat a
single point, or include incorrect or insignificant reasons.

These responses do not answer the question correctly or
reiterate the question.

No response or totally off-task.
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6.2.2 THE SC0111. OPERATION

Overview of the Scoring Operation

For the main assessment, a group of eight persons scored the open-ended

items for all subject areas. For the bridge assessment, three persons scored
all the open-ended items in all subject areas. A majority of the readers had
at least bachelor's degrees in education, English, or history. The two

persons assigned to the scoring of the mathematics items at all three levels

had at least a high-school education. The readers included men and women of

various ages and racial, ethnic, and geographical backgrounds.

The NAEP scoring supervisor ctly monitored the scoring of the
mathematics items and managed the t.eeration of the other two groups. The

scoring supervisor also reviewed discrepancies between readers in the scoring

of responses to the bridge items. To facilitate the scoring proctzs, the
supervisor delegated the responsibility of re iewing scoring discrepancies
between readers for the main assessment items to two of the best scorers in

the group. However, the scoring supervisor was always available to consult
with these individuals when they encountered responses that were particularly

difficult to score.

Training: Mathematics

Because the mathematics items were scored as right, wrong, or omitted,

lengthy training for scoring these items was unnecessary. In an orientation

period, the readers were trained to follow the procedures for scoring the
mathematics items and became familiar with the scoring guides, which 1.sted
the correct answers for the items in each of the blocks.

Training: Reading, Writing (Primary Trait), Civics, U.S. History,

and Science Scoring

Before the training program started, the NAEP scoring supervisor worked
with NAEP test development staff to prepare training sets (or sets of sample

responses to accompany the scoring guides) and to refine the scoring guides

for newly developed items.

For the main assessment, readers were trained on all the writing,
reading, civics, and U.S history items at all three grade/age levels.
Training involved explaining the item and its scoring guide and discussing

responses that were representative of the various score points in the guide

When this process was complete the readers scored and then discussed
approximately 65 to 100 randomly selected "practice papers" for each item.

The purpose of the training was to familiarize the group with the scoring

guides and to reach a high level of agreement among -he readers. When the

group training had been completed, each reader scored all the open-ended items

in each of nine bundles of booklets, after which a follow-up session was hel%
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to discuss responses that received a wide range of scort.s. Once the follow-up
session was completed, the formal scoring process began. The Initial training
was completed in approximately four weeks.

The training program for the bridge assessment was carried out on all
the items at one age class at a time, starting with age class 13, followed by
age class 9, and ending with age class 17. (This order corresponds to the
order in which the bridge assessments are conducted.) The training program
followed the same procedures used for the main assessment scoring. In order
to ensure continuity with the past scoring tof the bridge items, at least half
the sample papers in the training sets were taken from the 1984 training sets.
The training program for each age level took approximately two weeks.

As a follow-up to the training program, notes on various items were
compiled for the readers of each group for their reference and guidance
throughout the scoring process. In addition, short training sessions were
conducted when the scoring supervisor ascertained in reviewing discrepancies
that certain items were causing difficulties for the scorers. The scoring
supervisor also r:onsulted with individual readers as the scoring progressed.
When a reader's score was judged to be disctepant with that of another reader,
the supervisor discussed the response and its score with that reader.

Training: Writing Mechanics Scoring

To prepare for the mechanics training, the NAEP scoring supervisor
selected papers to be used in training. The training itself involved
discussing the scoring guidelines and procedures and reviewing sample
responses that had already been scored. The readers then practiced scoring
other papers, and discussions were held when any discrepancies occurred. '-en
the readers were comfortable with the guidelines, the actual scoring began.
Several follow-up training sessions were held as problems arose.

Training: Holistic Scoring

The training for the holistic scoring of writing bridge items involved
several stages. First, NAEP staff developed guidelines describing six levels
of proficiency for each task. Then, NAEP staff and two chief readers--both of
whom were experlenced holistic readers--surveyed the pool of pi.pers from the
assessments and selected anchor papers, or papers represemative t the six

levels of proficiency. The guidelines were modified accordingly and ctiteria
were established for distinguishing between top-half and bottom-half papers.
A session was then held for the table leaders--who were also experienced
holistic readers--to familiarize them with the guidelines and sample papers.

The training of the readers began with some discussion of the guidelines
and the anchor papers and included several practice scorings of other p..,pers

to resolve discrepancies among tJaders. When all the readers u,-re comfortable
with the guidelines, they scored papers all" an hour, after whici, they

discussed additional anchor papers. Throughout the subsequent scoring, ,here
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were periodic discussions of papers t ensure that readers continued to adhere

to the same standards.

Assignment of Work

The two groups of readers for the bridge assessment began scoring the
age class 13 items in November 1987. These same two groups started scoring
the age class 9 items in February 1988, and the age class 17 items in April.
The readers for the main assessment started scoring in March. Each group of
readers received the booklets in batches as they were received from the
schools. Because of the spiral design, a reader would receive many, if not
all, of the items at a particular age class as he or she scored a batch of
booklets. In scoring the main assessment items, the scorers alternated
through the thre age classes so that they were continually exposed to
responses from s.21 age classes chroughout the scoring.

6.2.3 RELIABILITY AND RESOLUTION

Trend Assessments

Twenty percent of the 1984 and 1986 responses to the open-ended reading
items in the bridge assessments were retrieved, the scores were masked, rniLd

the responses were dist.riouted to and rescored by the readers. This Lesccring
was performed concurrently with the scoring of the 1988 responses. Because of

differences in the way that scoring guidelines were applied to open-ended
reading and writing responses in 1988 and previous assessments, the 1988
results for the professionally scored items are not directly comparable to
past results. Changes in percents correct for these items are not appropriate
for inferences about changes in reading or wliting achievement. (See Chapters

10 and 11 for further discussion.)

Main Assessments: Reading, Writing, U.S. History, Civics, and Science

Twenty percent of the items in the other subject areas were subjected to
a reliability check, which entailed a scoring by a second reader. To prevent

a second reader from being influenced by the first reader's scores, the first
reader masked the scores in every fifth booklet in a batch. These booklek.s

were passed along to a second reader. All discrepancies were then reviewed by
the scoring supervisor or those designated by the scoring supervisor

Mathematics

Ten percent of the mathematics items were subjected to a correctness
check in which a second scorer verified that the first scorer had correctly
scored the items. If the second scorer found a mistake in scoring, he or she

corrected it. To assess the reliability of each scorer, the second scorer
kept count of the number of times he or she Lhecked each of the other scorers
and the number of times he or she had to correct a score. This procedure was
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followed because the mathematics items were scored as right, wrong, or omitted
and because the scoring guides were exact as to the correct answers. Results
of this correctness check showed that the first scorer was correct 99 percent
of the time.

Two statistics were used to report reader reliability; the percent of
exact agreement and the reliability coefficient. The percent of exact
agreement is the percentage of times that the two Lcaders agreed exactly in
their ratings. The reliability coeffici: t is the intraclass relation
between readers.2 The results for each at,d class are shown in 6.2-3
and 6.2-4. The first column lists the r-nber of responses analyzed; the
second colum lists thc percentage of eA.ct agreement between the first and
second readers; and the third column is the reliability coefficient.

The reliability results generally show a high level of agreement between
readers. The percentage of exact agreement among readers was at or above 70.7
percent for all but the trend holistic scoring, and several items showed
agreement as high as 99 percent. The reliability coefficients were also high,
ranging from .64 to .99.

The percentage of exact agreement between the first and second readers
tended to be slightly lower in the holistic scoring than in the other types of
scoang. However, the reliability coefficients (ranging from .65 to .83) did
not differ substantially from those for the primary trait scoring and are
generally as high or higher than those repw-ted for other studies (Breland et
al., 1987). Also, when agreement between adjacent score points was taken into
consideration--that is, when readers did not differ by more than one score
point on the 6-point scale--the percent of agreement for holistic scores
ranged from 88 to 94 percent.

2The intraclass correlation coefficient (ICC) is calculated as

r(ICC) -
MSS - MSR

MSS + MSR(K-1)

where MSS and MSR are the mean squares for subjects (ratees) and the mean
square residual obtained from a one-way ANOVA, and K is the number of raters.
(In the present application, K-1 - 1.) This provides a consistent (but
biased) estimate of

p(ICC)
2

CIS

,2 2

and is therefore interpretable as the proportion of total variance duerto
differences among subjects. The t-rror term contains the rater effects, which
cannot be estimated separately because Jubje,:ts were not rated by the same set
of raters.
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Table 6.2-3

Percentages of Exact Score Point Agreement and Intraclass Correlation Coefficients
for Open-ended Items in the 1988 Main Samples

Grade 4/Age 9
Rel,NAEP ID L'escription N 7: Agree

HEiting

F000311
N000331

Rec. Opp. (15 Min.)
Rec. Opp. (30 Min.)

N000411 Food on Frontier (15 Min.)
N000551 Dissecting Frog; (7h Min.)
N000941 Radio Station (10 Min.) 709 94.9
N000951 Radio Station (71/2 Min.)
N007711 Ghost Story (15 Min.)
N007721 Ghost Story (20 Min.) 181 89.0
N007731 Ghost Story (30 Min.)
N007741 Ghost Story (10 Min.) 400 90.0
N014741 Plants (10 Min.) 433 93.1
N014821 Spaceship (20 Min.) 214 91.6
N014841 Space6hip (10 Min.) 433 92.2
N018051 Space Program (7h Min.)
N021051 Bike Lane (71/2 Min.)
W000141 Summary of Story (10 Min.) 649 88.9
W000221 Favorite Animal (20 Min.) 213 91.6
W000241 Favorite Animal (10 Min.) 420 89.8
W000341 Three Wishes (10 Min.) 618 92.4
W000411 Favorite Story (15 Min.)
W000511 TV Habits (15 Min.)
W000531 TV Habits (30 Min.)
W000611 Memorable Event (15 Min.)

0.96

0.85

0.80
0.95
0.95
0.95

0.87
0.95

0.91
0.92

Grade

K
8/Age

X Agree.

13

Ell,.

Grade 12/Age 17
N Agree Rel.

474 9*c.8 0.93 414 89.1 0.92
190 96.8 0.98 154 92.2 0.95
484 87.6 0.86 415 88.0 0.88
636 91.8 0.91

552 93.3 0.94
450 92.2 0.91 370 92.2 0.91

151 95.4 0.95 164 90.9 0.92

477 91.4 0.94
576 85.9 0.89

669 93.0 0.89 584 90.1 0.91
445 93.3 0.95 401 90.3 0.92
225 i0.7 0.93 203 95.1 0.97
608 87.3 0.89 565 88.1 0.91
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Table 6.2-3 (ontinued)

Percentages of Exact Score Point Agreement and Intraclass Correlation Coefficients
for Open-ended Items in the 1988 Main Samples

NAEP ID Descriptima
Grade 4/Age

LAgElt
9 Grade 8/Age

N % Agree
13

Rel,
Grade
N

12/Age 17
% Agree Rel.,

Reading

R000206 Dove and Ant 433 88.9 0.95
R000807 Grandpa and Wind 437 93.4 0.92 470 97.5 0.95
R002406 Small Fruits 516 97.7 0.96
N015905 High Tech Pizza 409 91.9 0.93

U.S, History

H024901 Settlers to America 530 90.2 0.93
H025002 Presidential Power Part 1 423 92.7 0.78
H025003 Presidential Power Part 2 403 87.6 0.92

Civics

P018201 Presid. Resp. Part 1 623 99.5 0.97 574 99.7 0.97
P018202 Presid. Resp. Part 2 584 88.9 0.85 556 90.8 0.91
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Table 6.2-4

Percentages of Exact Score Point Agreement and Intraclass Correlation Coefficients
for Open-ended Items in the 1988 Trend Samples

Grade 4/Age 9 Grade 8/Age 13 Grade 11/Age
gAEP ID DRIELLPIQUI N K_AgEta Rgl. N AgLat Rel. % Agree Ell,

-41ting

NO00302 Recreation Opp. 335 85.4 0.82 293 90.8 0.93
N000371 Recreation Opp. (holistic) 290 56.2* 0.76 239 47.3* 0.66
N000402 Food on Frontier 299 79.9 0.69 260 93.1 0.86
N000471 Food on Frontier (holistic) 248 48.4* 0.71 253 49.4* 0.65
N000502 Dissecting Frogs 335 76.1 0.64
N000602 XYZ Company 275 97.1 0.99 325 93.5 0.92
N000902 Radio Station 309 93.5 0.95 316 87.0 0.89
N001002 Appleby House 227 90.3 0.92 288 75.4 0.69 253 89.3 0.89
N007602 Flashlight 136 87.5 0.88
N007608 Flashlight (holistic) 163 54.0* 0.83
NO14702 Plants 350 94.3 0.95
N014802 Spaceship 306 91.8 0.?4,

N014808 Spaceship (holistic) 236 52.1* 0.9
N018002 Space Program 296 89.9 0.93
N019002 Job Application 286 92.3 0.92
N021002 Bike Lane 298 84.9 0.87

* Note: Primary trait scoring was on a 4-point scale; holistic scoring was on a 6-point scale. For
the holistic scoring, percentages of agreement between adjacent score points--thaL is, when readers did not
differ by more than one score point on the 6-point scale--were as follows:

Age 9 Age 13 Age 17

N000371 Recreation Opp. (holistic) 93.8% 94.1%
N000471 Food on Frontier (holistic) 90.3% 88.1%
N007608 Flashlight (holistic) 93.9%
N014808 Spaceship (holistic) 94.1%
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Table 6.2-4 (continued)

Percentages of Exact Score Point Agreement and Intraclass Correlation Coefficients
for Open-ended Items in the 1986 Trend Samples

PEP ID DescriptIon
GrAde 4/Age 9
a X Agree gel.

Grade
K

8/Age
% Agree

13
gel,

Grade

N

11/Age
X Agree

17

Etl.

Reading

N001507 Nuts 144 90.3 0.94 174 82.2 0.82 127 92.1 0.92
N001904 Charley 133 70.7 0.86 137 93.4 0.97
N002804 Bethune 163 92.6 0.94 169 76.3 0.69 146 93.8 0.92
N003104 Goods to Market 378 95.0 0.94 348 83.9 0.74 247 90.7 0.89
N003704 Web Life 11.5 94.7 0.91 126 74.6 0.68 120 90.8 0.93
N004303 Javelin 130 82.3 0.77 99 97.0 0.97
N004605 Jobs 149 85.2 0.91 114 93.0 0.93
N008905 Mother and Dog 135 89.6 0.71

i N015905 High Tech azza 98 96.9 G.96
N021301 Jacob 180 95.6 0.98
N021801 Eggplant I 162 96.3 0.98
N021802 Eggplant I (Sec. Trait) 131 95.4 0.95
N021805 Eggplant II 140 98.6 0.92

Civics

P021001 Democracy 371 98.1 0.98
P021101 Newspaper Publishers 203 90.1 0.90 370 96.2 0.96

Science

N430801 Pendulum 150 97.3 0.99
N437001 Battery/Bulb 155 99.4 0.99
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Chapter 6.3

DATA TRANSCRIPTION SYSTEMS

Alfred M. Rogers

Educational Testing Service

The transcription of the student response data into machine-readable

form was achieved through the use of three separate systems: scanning,

loading, and resolution.

The student instruments were printed in a format chat allowed the

transcription of marked responses in the booklets to comp.ter readable form on

a magnetic tape by a programmable optical scanning mach' . , The first part c,f

this chapter will describe the scanning equipment, the ptograms and data used

by the machine.7, and the ETS quality control standards and procedures.

A second procedure "loaded" the data records from the scanning output

tape into an interactive computerized data entry and resolution system. This

loading procedure validated each scanned data field, reformatted the data

records to be compatible with the resolution system, and reported 811 problems

for subsequent resolution. The second part of this chapter details the

loading procedure.

` modified form of the data entry system developed for the 1986

assessment was used for solution of the scanned data, entry of the docutients

rejected by the scannin6 .achine, and entry of the questionnaire instruments.

The third part of this chapter will provide an overview of this system, which

is described by Rogers (1987).

Figure 6.3-1 is a schematic diagram that represents the flow of

student-related assessment materials through the data transcription system

Figure 6.3-2 similarly represents the flow of quest,onnaire materials through

the system. The reader may refer to these diagrams for clarification of the

relationships among the components of this system.

6.3.1 SCANNING

The stldent booklets etre scanned on a National Computer System W201

scanning system. The scanner was controlled by a Hewlett Packard 1000

minicomputer. This system also included a disk drive for storage of the

scanning programs, a tape drive for the output of scanned date v?.cords, and a

printer for the periodic listing of individual record contents E)r quality

control checking. The scanning programs used were specifically written for

NAEP using the assembler language of the Hewlett Packard.
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Figure 6.3-1

1983 NAEP Data Transcription System
(Part 1: Student-Related Materials)
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Figure 6.3-2

1988 NAEP Data Transcription System
(Part 2: Questionnaire Materials)
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An optical scanner operates by sweeping a horizontally oscillating light
beam across a vertically moving sheet and detecting reflections of the beam
from pencil marks. The hal are logic of the scanner treats the page as a
rectangular array of scannable areas, each of which is assigned a reflectance
value from 0 to 15. This array of values is passed to the scanning pr-;ram
software, to be translated into response data.

After the first side of a sheet has been scanned, it is pushed through a
loop ,,-.hat brings the other side of the sheet to face the scanning beam. A
similar array of reflectance values is passed to the program that must then
not only translate it into data, but decide whether to route this page to the
output hopper and read in the next sheet or route it to the shunt hopper and
stop processing.

The paper and inks used in producing scannable documents are required to
have very low reflectances. A special set of marks are printed down one side
of each page at equally spaced intervals to enable the scanning hardware to
align each sheet and adjust the scanning rate to the movement of the sheet.
These timing marks are printed using a highly reflective ink.

Each page of each item block has its own unique format in terms of the
arrangement of the response and scoring ovals. The scanning program has to be
able to identify a given page, determine which parts of the returned array to
process, interpret the reflectance values, and t:anscribe them to data codes

on the outplt record. Each page is printed with a set of marks next to the
tieng marks that are used by the program co identify it uniquely by block
code and page number. The booklet covers are similarly identified according
to booklet number.

The scanning program logic uses two sets of tables to control scanning
processing. When a booklet cover is scanned, the program uses the booklet
number and the first table to d7termine which blocks are to b. processed.
Each block code, in turn, is referred to the second table to determine the
number, formats, and sequenee of its constituent pages. By reading the
booklet cover, the program "knows" whici. pages would follow and in what order.

The scanning plogram rejects a page if it is unreadable or out of

sequence. A page is unreadable if the timing or identification marks have
been corrupted by either tearing, improper trimming, or confusing stray pe:.Lil

marks. If the unreadable page happens to be a booklet cover, the operator
instructs the scanner to send the remaining pages of C.at booklet into the
shunt hopper, places the pages perpendicularly on top of the output stack, and
resumes processint, with the next booklet. For any other page type, the
operator instructs the program to substitute question marks for the data
value--; on the unreadable page and proceed with the next page.

Pages out of sequence are generally attributable to collating errors in

printing. When the program encounters thin type of error, the opelator
directs the -canner to shunt the remaining pages of the booklet and places
them perpendicularly on the output stack.
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The scanning program writes three types of data records onto the
magnetic tape. The first is a batch header record, containin6 information
gridded onto the batch header sheet by receipt processing staff. The second
is a data record containing all of the translated marked o,rals from all pages
wiehin a booklet The third type is a dummy data record, serving as a place
holder in ehe file for a booklet with an unreadable cover sheet. The origin
code is a data field writcen in the same location on all records to
distinguish them by type.

The batch header record pr-cedes all data records for a given batch. As
the scanning program processes the header sheet, it retains the batch
identification code and initializes a sequence number or counter for th-lt
batch. The batch identification code and sequence number are written to each
record; the batea header record always receives a sequence number of one, tht_
first data record is assigned numbe.. two, and so forth. The scanning machine
is directed to stamp the batch identification code and sequence number on each
page of a booklet. This process greatly facilitates the location of
individual pages within batches by resolution staff.

Each data record is formed by collecting the transcribed marked ovals
from each page oi. a booklet, placing them into a buffer area within the
program, and writing the buffer to tape when the last page of the booklet has
been processed. Several options were considered in designing the format of
the output data records. A format that requires a fixed column position fot
each item response value would be very large, because of the number of items
in the assessment, and very sparse, because of the BIB spiral design. A
format that has the response data strung out in contiguous fields across item!,
and blocks is more consistent with the format of the data records in the NAEF
data entry system, but would be difficult to check in listings for quality
control. The format adopted for this assessment has fixed column positions
for the booklet cover data fields and scorer identification codes. The
response data starts at fixed positions for each block within an instrument,
and the item responses are arranged in contiguous fields.

The data values from the booklet covers and scorer identification fields
are coded as numeric data. Unmarked fields are coded as hyphens (-) except
for the race/ethnicity, gender, grade, and birth date fields, which are
returned as question marks (?) to alert processing staff of missing or uncoded
critical data. Fields that have multiple marks are coded as asterisks (*).
The data values for the item responses and scores are returned as alphabetic
codes. The multiple-choice, single-response format items ate assigned codes
depending on the position of the response alternative; that is, the first
choice is assigned the code "A", the second "B", and so forth. The circle-
all-that-apply items are given as many data fields as response alternatives,
the marked choices are coded as "A" and the unmarked choices as hyphens. Me
open-ended items have 10 ovals labeled from zero to nine; a markr!d zero is
coded as "A", a marked one as "B", and so on up to "J.". As with the ccorer

data fields, unmark,d responses are coded as hyphens and multiple marks ,s
asterisT 1. The fields from unreadable pages are coded as question marks again
as a flag for resolution st9ff to correct.
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6.3.2 DATA LOADING SUBSYSTEM

Each magnetic tape produced by the scanning system contains data for one
or more assessment sessions for one of the age groups. The data records on
these tapes conform to a fixed format. These data now have to be edited for
type and range of response, transformed to a compressed format compatible with
the data entry system files, and loaded into the database for resolution
processing. A procedure for accomplishing all of these tasks was designed and
developed for this assessment.

Ihe data records on the scanning output tape are ordered in the same
sequence as the paper materials were processed by the scanner. A record for
the batch header precedes all data records belonging to that batch; e.ch set
of records belonging to one batch are separated from the others by its batch
header record. The origin code field on each record serves to distinguish the
header records from the data records.

The processing of each batch begins with the identification of the
header record. The batch identification number on this header record proliides
the link between the subsequent data re,ords on the tape and the tracking file
generated by the school worksheet entry program in the data entry system. Tht

load program uses the batch identification number to locate and retrieve the
processing information for that batch from the tracking file. The program
then verifies that it had the correct batch by comparing the PSU, school, and
session codes gridded on the header record with the sAme codes in the tracking
record.

If a batch code can not be located in the tracking file, the program
generates a new tracking record, using only the information contained on the
' ,ader record, and records this condition on an error log file. If a batch
code is located but the school or session codes do not agree, the program
records this conflict in the error log and continues processing.

The batch header record also conta:ls the date that the session
materials were batched together, and th, ....mber of booklets batched by the

receipt processor. This information is transferred to the tracking record for
later processing and reporting.

The reading Gf a bctch header record also initiates the generation of
two new files in the entry system datauase: the data file and the audit file.
As the program processes each recrrd within a batch from the tape file, it
writes the edited and reformatted data records to the data file and records
all errors and special codes in the audit file. The data fields on an audit
file record identify each data problem by the batch sequence number, bookle,.
serial number, section or block code, field name or item number, and data
value. The program generates a listing of the data problems after each oatch
has been processed, to be printed at the termination of the program.

As the program processes each data record, it first reads the booklet
number and checks it against the batch .:ssion code for appropriate session
type (main or bridge). Any mismatch is recorded in the error log and
processing continues. The boo'det number is then compa: d against the first
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two digits of '..he student identification number. If they disagree, because of

improper gridding, a message is written to the error log and the booklet

number. is substituted for part of the student number The remaining booklet

cover fields are then read and validated for range. The PSU and school codes

must be identical to those on the tracking record; the range of grade codes is

dependent on the age cohort being processed; and the range of birth dates is

dependent upon the session type as well as the age cohort. All data values

that are out of range are replaced with question marks and recorded on the

audit file. All data fields that are read in as question marks or asterisks

are also recorded in the audit file. ',Ale booklet cover data fields are

written to a batch listing file that is printed at the end of load processing.

This listing can be compared against the administration schedule to assist in

resolving booklet cover data problems.

The scorer identification fields are processed at this point and certain

checks are made. If a booklet contains any open-ended items, the first scorer

field should be filled. If a booklet is part of the reliability sample, the

second scorer field should be filled. The program has to determine from the

booklet number whether the booklet contains any open-ended items. It then
flags as erroneous any incomplete field that should be filled, or ary nonblank

field that shoule be blank and records the error in the audit file. Further,

it remembers how many scorer fields are marked for later processing of the

open-ended ite scores.

The edited booklet cover and scorer identification fields are appended
to the batch sequence number and transferred to an output buffer area within

the program. As the program processes each block of data from the tape

record, it appends the edited data fields to the data already in this buffer.

xne output data record in this "comptessed" format, is taus made compatible

with the NAEP data entt; system.

The program is now prepared to cycle through the data areas

corresponding to the item blocks. The task of translating, validating, and
reporting errors for each late field in each block is performed by a
subroutine that requires only the block identification code, the string of

input data, and the number of scorers who gridded the appropriate
identification fields for that block. This routine has access t_ ln internal

table tha. has, for each block, the number of fields to be processed, and, for

each fie14 the field type (alphabetic or numeric), the field width in the

data recc 31d the valid range of values. The routine then processes each

field in sequence order, performing the necessary translation, validation, and

reporting tasks.

The first of these tasks checks for the presence of hyphens, asterisks

or question marks. Fields containing asterisks and question marks are

recorded in the audit file and processing continues with the next field. No

action is taken on hyphen-filled fields inasmuch as that code indicates a

nonresponse. The field type code dictates whether numeric or .1phabetic codes

are to be output for a data field. The next step examines the type code and

translates the input data from alphabetic t) numeric if so indicated. The

field is then validated for range of response, recording anything outside of

that range to the audit file. The field type code is used by the progrim tc
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make a further distinction among open-ended item scores and other numeric data

fields. If the data field is an opea-ended item, the routine uses the passed
value of the number of scorers to determine whether a score should be marked.
If no scorer codes are indicated and the item is marked, or a scorer code was
gridded and the item is not marked, the disparity is noted in t1. audit file.
The routine then look; ahead to the next field for a secondary scoring and
compares its presence against the absence of a second scorer code, and vice

versa, and again records a disparity in the audit file. Moving the translated
and edited data field into the output buffer is the last task performed in
ehis phase of processing.

The routine passes the edited data string back to the program, which
then appet,as it to the current output buffer and sets up to process the next

block within the booklet. The completed string of data is written to the da A
file, using the batch sequence number as the key for direct access by the

entry system programs.

When che next batch header record or end of file is encountered, the
program closes the data end audit files, generates an audit listing, and
writes a count of the number of records processed to the message log. The

program then updates the tracking record for that batcl- with the current date
and time and the record count, and rewrites the record to the tracking file.

When the program encounters the end of the tape data file, it closes and
rewinds the tape file, closes the tracking file, ani transmits the message
log, the audit listing, and the batch listing to the printer.

6.3.3 DATA ENTRY AND RESOLUTION SYSTEM

The da-a entry and resolution system is essentially the same system as
that used in the 1986 assessment, modified to accommodate changes in the
assessment design and data entry operations. The modified system must be able

to process the materials from three age groups simultaneously, accommodate the

separation and merging of scannable booklets and answer sheets, and permit the
loading of excluded student questionnaire data from scanning tapes.

The system comprised separate programs for each main function (school

worksheet entry, student data entry/resolution, and questionnairt
entry/resolution). This separation permits the modification or enhancement of

one component while allowing the others to operate. Access to these programs
ts controlled through a menu-type procedure written in the VAX command

language and using screen control directives.

The use of batch identification codes instead of PSU/school/session
codes and of batch sequence numbers for student identification codes as index
keys for the tracking and data files, respectively, greatly facilitates the
management of the system and correction of incorrectly gridded or keyed

information.

Another addition to the batch data records is the data entry status

codes. The records in a batch file are generated in one of two ways: the tape
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loading program or the manual entry of the booklets rejected by the scinner.
The manually entered records have to undergo the two-step entry and
verification processes. because of the high accuracy rate of the optical
scanner, the loaded r.Jcords are treated by the system as if they had undergone
verification. The entry status code is used to distinguish between records
that are undergoing manual processing and those that were loaded. The code on
each record is tested and set by the different processes: entry, verification,
loading, and resolution.

The form parameters, which control proccqring of each data entry screen,
are maintained in a text library. Each set of parameters for each form are
stored as a separate member or subfile within this library. This format
permits easy extraction, modification, and replacement of parameter
information as well as faster acc t. s by the entry programs. et of programs
was developed to facilitate the lntry, documentation, and editing of the form
parmmeter data.
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Chapter 6.4

EDITING DATA

David S. Freund and Alfred M. Rogers

Educational Testing Service

The data editing process is divided into three separate steps:
validation, idantification, and correction. Validation ensc es that each data

value in the computer file is of the correct type, falls within a range or set
of ranges of values, and is consistent with other data values. All invalid
data values are identified and located in the raw data and either corrected or
flagged as unresolvable in the co-Iputer file.

The errors uncovered by the editing process fall into two types. those

made by the respondent (e.g., choosing two responses for a multiple-choice
exercise requiring only one response) and those made If data entry. The

validation process reports both typ9s of error with no knowledge of their
source. The identification process determines the type of each error. The

data entry errors are, for the most part, correctable; the correct value can
be determined from an examination of the information on the respondent's
booklet or answer sheet. Errors made by the respondent, however, are
difi.cult, if not impossible, to correct. If the intent of the respondent
cannot be determined, the error must remain uhresolved, but must be flagged in
some way to prevent incor_ect interpretation f.n the analysis and reporting
pru,edures.

6.4.1 ABSENTEE DATA

As described in section 6.1.3, the absentee data (data for those
students who weie absent on the day of the assessment) were transcribed by the
NAEP data entry system from the administration schedules. Validation of this

data consisted of matching the school and session codes with those ii he

tracking file and checking that the sex, grade, and birth date codes u;re

wi in the appropriate ranges for age cohort and session type. A further

check performed on these files compared the number of absentee records within
each session against the absentee count field on the corresponding tracking

record.

The corrected file was again processed by the validation program to
ensure that all errors had been fixed and that no new problems were created in

the process. If further errors were uncovered, the cycle of identifying the
records, correcting the errors, and validating the corrected file was repeated
until no more errors were found. At this point, the absentee file was ready

for transmittal to Westat for the estimation of sampling weights.
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6.4.2 STUDENT DATA

The use of scannable materials, first introduced in the 1986 assessment
in the form of scannable booklets .nd enhanced in 1988 to include scannable
answer sheets, greatly improved the efflcie ty and accuracy of the
transcription piocess by removing the possibility of human error. The

scanning machinery was programmed to detect the marK,d responses in unique and
fixed positions on each page; erroneous and out-of-range response codes could
not be generated.

On the other hand, removing human intervention as a source of error also
prevented the ex zcise of human judgmat when more than one mark was detected
for a single-response item. This would commonly happen when a student marked

a second response without erasing the fir , or when a student misinterpreted

the question as a "circle all that apply" ipe response. Neither the human

eye nor the scanning equipment can determine the student's intent in such a

situation. However, the scanning program would also return a multiple-
response code if the student had incompletely erased the first response or
inadvertently made a stray mark on one of the ovals (situations in which the

human eye could determine the intended response). Hence there were
proportionally many more multiple-response codes produced by the scarning

process than by the manual entry process.

Furthermore, collating errors in tl printing of the booklets resulted
in both missing and multiple pages, which the scanning program was unprepared

to landle. A new code was used to designate responses to items from pages
that were missing or otherwise unscannable.

Every multiple-response code and unscannable-page code had to be checked
against the respondent's booklet or answer sheet and, where possibl ,

corrected by resolution operators. At the completion of resolution
processing, all of the batch student data files were moved to a single master
file in preparation for transfer to the IBM mainframe. A second validation

was performed during this spooling process to catch errors that had slipped

through the entry system undeLtzted. An editing program was developed for
applying corrections to this master file, using the same method as was used

for the data entry program. This master file also served as the basis for

preliminary descriptive data analyses and quality control checks.

6.4.3 QUESTIONNAIRE DATA

The data entry system was used for the entry of school teacher, and

excluded student questionnaire data and served as the first ine of defense

against bad data. As described above, all d.ta values were validated for type

and range as they were entered from the data terminal keyboard. Special codes

assigned for multiple and indeterminate responses were recorded and reported

via the audit trail. The indetArminate values were later corrected under the

resolution process.
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The questionnaire files received the same secondary validation
processing as the student data. Special attention was given to the "circle

all that apply"-type items to ensure consistency in the coding of responses.
If a respondent circled on, r more of the alternatives, those would be coded
"1" while the rest would bt Loded "0"; if no altetnatives were marked, yet th
respondent had the opportunity to reply, all fields would be coded "0"; if no
alternatives were marked and Cie respondent had not reached the item or wal..

instru.-ted to skip it, all fields would be coded as "no response."

6.4.4 PROFESSIONALLY SCORED ITEM DATA

The open-ended primary and secondary trait reading and writing items
responses and open-ended mathematics, science, civics, and U.S. history item
responses were read and scored prior to scanning processing. Their data

values were subjected to the same editing procedures as the multiple-choice
item responses. The open-ended holistic trait writing items, however, were
not scored until after scanning and resolution processing. It was not

feasible to enter so few scores for each booklet through the entry system, so
these data were subjected to a separate entry and editing process.

The booklets that contained holistic writing items were batched and
forwarded to ETS key entry systems where they were entered, verified, and
transcribed to magnetic tape. The holistic scores and scorer ID numbers were

recorded by the scorers on the back of the booklets. Twenty percent of the

booklets were subjected to a second set of scores for use in calculating rater
reliabilities. These scores and the student ID number and PSU and school
codes from the front cover of the booklet were entered by the key entry
operator. These tape files were loaded onto the IBM computer system where
specially written validation programs performed thorough checks on the data

values. When all of the items had been scored, entered, validated, and
corrected, the data files were merged with the student database.

6.4 5 CONCLUSION

Before the NAEP data entry methodology was developed, the editing
process for any data file proceeded in the same manner as for the absentee
data and professionally scored computer items. The validation process was

especially inefficient because it was performed aftet transcription am often
by a second party who did not have immediate access to the respondent's
booklet or answer sheet. Putting the valid-tion mechanism at the point of

entry removed most, if not all, of this inefficiency by informing the entry
operator of a possible keying error while the respondent's booklet or ans.er

sheet was accessible.

The editing process does not guaraLzee that all errors are removed from
the data; only that the invalid, inconsistent, or otherwise unreasonable
values have been at least identified, if not corrected. If a data value has

been miskeyed during the entry process and meets the validation criteria, this
error could persist through the editing process to the analysis stage without

detection. The verification process detects post of these erroLs by comparing
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independent entries of the same data and reporting disagreements. The

likeliLood of an error surviving verification is thus very small, but still

present. A quality control process must follow the entry and editing
processes to ensure that the data values in a given record agree with the
responses in the corresponding instrument.
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Chapter 6.5

QUALITY C0N.7.730L OF NAEP DATA ENTRY FOR 1988

John J. Ferris

Educational Testing Servic:e

Gr at care was taken to control the NAEP data entry process and the
quality the data entered thereby. The result was an extremely high quality
database, that is, one with extremely low error rates. It is of course
necessary to establish the quality of any data that will be analyzed, since
the most thorough and sophisticated analyses of bad data will yield nothing of
value. As in past years, this NAEP database was found to be more than
accurate enough to support as sensitive an analysis as may be desired. It is

worth noting that the :nalyses done with the NAEP data ere only intended to
apply to groups of respondents, rather than to individuals, the fact that such
analyses tend to be more tolerant of data errors further enhances the already
high quality of the NAEP database.

The purpose of the analysis reported in this chapter was to assess the
quality of the data resulting from the complete data eni.ly syst, from the
actual instruments collected in the field to the final machine readable
database used in the analyses. The process involved the seleecion of
instruments at random from among Chose returned from the field and the
comparil...n of these instruments, character by character, with their
representations in the final database. In this way, we were able to measure
che error rates in the data as well as the success of the data entry system.

Of course the observed error rate cannot be taken at face value. For

example, the sample of school characteristics and policies questionnaires that
happened to be selected for close inspection contained no errors at all. To

conclude that the entire school characteristics questionnaire database is
therefore error free would be an act of extreme oi)timism; we may simply have
been lucky with this particular random sample. 4hat is needed is an
indicatiol,of how bad the 'rue error rate might be given what we observed.
Such an indication is proyLded by confidence limits. Confidence limits
indicate how likely it is that a value will fall outside a specified range of
values in a specified context cr distribution. In our analysis, the specified
range is an error rate between zero and some maximum value beyond which we axe
confident that the true error rate does not lie; the specified context or
distribution turns out to be the cumulative binomial probability distribution.
A example shoul.; demonstrate this technique:

Let us say that 1,000 booklets were processed, each with 100
characters of data transcribed for a total of 100,000 characters.
Let us say further th c five of these characters were discovered
to be in error in a random sample of 50 booklets that were
completely checked; in other words, five errors were found in a
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gample of 5,000 characters. The following expression may be used
to establish the probability that the true error rate is .0025 or
isss, rather than the single-value estimate of thc observed rate
of one in a thousand (.001):

5

0
(5 0 0) .0025i (1-.0025)(000-0 .0147

This is the sum of the probability co" finding five errors plus the
probability of finding four errors plus. . . etc. . . plus the
probability of finding zero errors in a sample of 5,000 with a
true error rate of .0025, that is, the probability of finding five
or fewer errors by chance when the true error rate is .0025.
Notice that we did not use the size of the database in this
expression. Actually, the assumption here is that our sample of
5,000 was drawn from a database that is infinite. The smaller the
actual database is, the more confidence we can have in the
observed error rate; had there been only 5,000 in the total
database, our sample would have included all the data nd the
observed error rate would have been the true error rate. The
result of the above computation allows us to say, conservatively,
tb4t .0O25 is an upper limit on the true error rate with 98.53
pi ant (i.e., 1 - .0147) confidence; that is, we are quite sure
th, our true error rate is no larger than .0025.

The indi'dual instruments are briefly discussed in the following
sections and a summary table (Table 6.5-1) gives the upper 99.8 percent
confidence limits for the error rates for each of the instrumeats as well as
sampling rate information. The confidence limit of 99.8 percent was sclected
to make these results comparable co those of previous administrations when the
same limit was used.

6.5.1 STUDENT DATA

In recent past assessments, only one each of the various booklets was
sampled for this error rate analysis. Due to the complexity of the cumnt
assessment, a larger number of each booklet was examined. In all, over 300
booklets out of a total of about 120,000 were cumpared in detail wich the
final database. Across all scannable student daa, only about 1 percent of
the booklets or answer sheets could not be scam,' end had to be keyed by
hand; we did not attempt to sample this small 6roup or b,,nklets separately for
quality analysis and relied instead on the bridges to 1984 Lo assess our
keying operation, since these booklets (reading and .2ritin booklets 51-56)
were entirely keyed. In the past, keying error rates for Instruments designed
to be scanned have actually been somewhat better than keying error rates for
instruments designed to be keyed. The summary table -ives the eri. r results

across all three age classes; there were no noticeab-J differences amo.g age
classes.
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Table 6.5-1

Summary of Quality Control Error Analysis for NAEP 1988 Data Entry

Entry Diff. # Books # Chars. # Observed Upper 99.8%
Instrument/Subsample type Books Sampled Sampled Errors Error Rate Confidence Limit

Student Data - Main Scanned 97 217 29,172 3 .0001 .0004

Student Data - Reading
and Writing Bridge

Keyed 18 54 9,201 13 .0014 .0030

Student Data - Other Scanned 15 34 6,311 2 .0003 .0017
Bridges

Excluded Student Mixed 2 24 2,064 2 .0010 .0051
Questfonnaire

Teacher Questionnaire Keyed 1 8 3,732 1 .0003 .0023

School Characteristics
and l'olicies

Keyed 1 6 1,532 0 zero .0041

Questionnaire
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6.5.2 EXCLUDED STUDENT QUESTIONNAIRE DATA

A total of 7,791 questionnaires was scanned in this assessment and this
group was sampled at a rate of about .25 percent; the 85C .luestionnaires
(about one-tenth of all act excluded student questionnaire data) f-om the fall
bridge were keyed and these were sampled at double this rate. The few errors

that were discovered in the scanned data were caused ty the scanning machine.
Respondents who change their answers do not always erase to the satisfaction
of a scanner, and this caused an occasional misreading of a response.

6.5.3 TEACHER QUESTIONNAIRE DATA

There were 1,664 teacher questionnaires collected in this assessment.
In the eight that were selected at random for a complete verification, one
error was discovered.

6.5.4 SCHOOL CHARACTERISTICS AND POLICIES QUESTIONNAIRE DATA

There were 1,425 school characteristics anti policies questionnaires

collected in this assessment. No errors were found in the six quest4nnnaires

that were checked.
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Chapter 6,6

CREATION OF THE 1988 NAEP DATABASE

D.vid S. Freund and Alfred M. Rogers

Educational Testing Service

Pe data transcription and editing procedures described in Chapter 6.1

resulted in the generation of disk and tape files containing rious

assessment information. Before any arllysis could begin, these files had to

be brought together into a comprehensive, integrated database. Sampling

weights were also required in order to ma; valid statistical inferences obout

the population from which the assessment sample was drawn.

This chapter describes the processes extracting sample information

for the derivation of sampling weights, and merging, or bringing together, the

many transcription files into the NAEP database.

6.6.1 EXTRACTING SAMPLE DATA TO DERIVE WEIGHTS

'or each grade/age cohort, up to four sets of weights were requirea to
perform inferential analyses: school weights, excluded student weights,
student weights, and teacher weights (age 17 did not include any teacher

data). Because of the method of selecting teachers, sampling weights could

not be assigned to teachers, but were instead assigned to students who were

linked to participating teachers. (See Chapter 3 for more details.)

All of the sample information was extractca from the data files, edited,

and transferred to tare files for shipment to Westat, where the weights were

computed. (Sce Chapter 8 for details on computing weights.) The editing

process included both the validation of the data values (verification that

each data value fails within a range or set of ranges of values, and is

consistent with otner data values) and frequency distribution analyses

contgining count!: of the number of student3 assessed for each session to be

compared with tracking information from the da'...a entry system.

The school s...mple information, such as PSU and school number, school

type, and sampling description of community (SDOC), was available to Westat

from the beginni,,g of tha assessment. No other informa*ion was required to

compute school sample weights.

The excluded student sample information was extracted from the file of

excludcd student questionnaire data. This information included questionnaire

serial number, PSU and scIlool code, grade, gender, birth date, race/ethnicity,

and a code indicating renson for exclusion. All data fiLlds were taken from

the front cover of each questionnaire, except for the texr.Lusion code, which

was derived .,.rom the respoLse to item 2 ("Why is this student excluded from
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the NAEP survey?") of the questionnaire. A listing of the exclude,' student
questionnaires that had not been received at ETS was included with the file
for each grade/age cohort.

The student sample infor.ation came from two sources: the student
database and the absentee file from the administration schedules. The
assessed student sample information included booklet serial number, PSU and
school code, grade, gender, birth date, and race/ethnicity. Since the absent
students were not observed and not assigned an assessment booklet, the booklet
serial number and race/ethnicity information were not part of the absentee
data.

The absentee file had to be adjusted for makeup sessions. The field
administration procedures required scheduling of makeup sessions if absentee
rates exceeded certain limits. The students attending these makeup sessions
were supposed to be originally samplci etudents who were absent for the
regular sessions. Failure to remove the makeup students from the absentee
file would have resulted in incorrect estimates of the number of students i1
those schools. The effect of .hese errors could have been oarticulazly acute
in the age 17 sample where absentee rates were high and many schools required
makeup sessions.

The first step in the removal process was to fdentify the students in
the student file who atterv'ad makeup sessions in each school. Then, for each
school and session type (spiral or tape), the gender, grade, and oirth aates
of the makeup students were matched with those of the absentee students in the
same school and session type. The absentees identified by perfect matches
were removed from the absentee file: For each unmatched makeup student, a
randomly selected abstntee was removed from the file. This latter procedure
was necessary only for the age . sample in only a few or the mi.ny schools
that had makeup sersions.

The teacher sample information was extracted from the teacher
qt.estionnaire data file. The teacher identified up to ten students who
participated in the assessment and met the proper criteria, i.e., for the
grade 4/age 9 cohort, they were in the fourth grade and part of the focused-
21B readilg assessment (booklets 8-14) and for the grade 8/age 13 cohort, tney
were :n the eighth grade and took the focused-BIB writing assessment
(booklets 1-7). (See Chapter 3.7 for more details.) The information used by
Westat to produce student-based teacher weights included the 2SU, school,
te:Ther code, booklet number, birth date, race/ethnicity, and gender for each
identified student in that teacher's class.

6.6.2 MERGT FILES INTO THE NAEP DATABASE

The transcription pro:ess resulted in the generation of up to five data
files for each grade/age cohort: one file for each of the three
questionnaires (no teacher questionnaire for age 17), the student response
data file from the data entry system, and the student holistic writing scores
trom professional scoring and key en,ry. The process of deriving sample
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weights produced an additional four files (three at age 17) of sampling
./eights. Before data analyses could be performed, these files had to be
integrated into a coherent and comprehensive database.

The database ultimately comprised up to four files per cohort: school,

teacher, excluded student, and student files. The student file contained data
from all student samplesthe main assessment, the bridge to 1984, the bridge
to 1986, and the civics bridge to 19%6 and 1982. The school file could be
linked to the other three files (student, excluded student, and student based
teacher) through the PSU and school codes. The student-based teacher file
could be linked to a subset of the student main sample through the student
booklet number, PSU, school, and teacher codes.

The school file was created by merging the school questionnaire file
with the school weights file and with a file of school variables supplied by
Westat which included demographic information about the schools that was
originally collected by Quality EdAcation Data, Inc. (QED). The PSL and school
code were used as the matching criteria. Each record of the resulting file
was formed by merging the weight information with the response data and the
QED data. Since not all schools returned their questionnaires and/or were
missing QED data, some of the output records containid only school identifying
inf.rmation and weight information.

The teacher file was generated from the teacher questionnaire file.
Since the teacher weights were derived at the student level, no information
had to be added to nP qnestionnaire data.

The excluded student file was the result of merging the excluded student
questionnaire file with the excluded student weights file. The booklet serial
r-Imber was used as the matching criterion.

The studmt d=ta were created in three steps, merging the student
re,ponse data with the student weights, the student-based teacher weights, and
professionally scored holistic writing item scores, in that order. In all
.:hree steps, the booklet serial number was used as the matching criterion.
The merging of the professionally scored item data was a more complex
procedure than the others, because only a subset of the student dat, records
contained this data and for ;hose records that did contain data, the item
scores appeared in a different location in each booklet.

Vhen the appropriate flies had beea merged, the database was ready far

analysis. Any time that new Gata values, such as plausible values, were
derived external to the databasJ, they were added to the relevant files using
the same matching procedures as described above. The public-use data tapes
files were later generated from this database.

6.6.3 CREATING THE MASTER CATALOG

A critical part of auy database is its processing control and
descriptive information. A central tepositcry of this information may be
accessed by all analysis and reporting programs to provide correct parameters
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fo. processing the data fields as well as to provide consistent labeling to

identify the results of the analyses. The NAEP master catalog file was

designed and constructed to serve both of these purposes.

Each record of the master catalog contains the processing, labeling,
classification, and location information for each data field in the NAEP

database. The control parameters are used by the access routines in the
enalysis programs to define the manner in which the data values are to be

transformed and processed.

All data fields have a 50-character label in the catalog describing the
contents of the field and, where applicable, the source of the field. The

data fields with discrete c- categorical values (e.g., multiple choice items

and professionally score ii.. S, but not weight fields) have additional label
fields in the catalog contgining 8- and 20-character labels for those values.

The classification area of the catalog record contains distinct fields
corresponding to predefined classification categories for the data fields.
Fo3. a given classification field, a nonblank value indicates the code within
that classification category for the data field. This permits the collection

of identically classified items or data fields by performing a selection
process on one or more classification fields in the catalog.

According to the NAEP design, it is possible for item data fields to
appear in more than one student sample and in more than one block within each

sample. The location fields of the catalog record contain the age, block and,
where applicable, the sequence within the block for each appearance of th,

data field. (Fields such as plausible values and weights would not contain
sequence numbers since these fields are not pertinent to a given block.)

The master catalog file was constructed in parallel witt the collection
and transcz',tion of the assessment data tc be ready for use by analysis

programs when the database was created. As new data fie/ds were derived and
added to the database, their corresponding descriptive and ,ontrol information
were entered into the catalog.

One of the most important uses of the master catalog was the control of
the creation of the public-use data tapes files, codebooks, and file layouts.
A synopsis of this process is presented in the next chapter.

166

R5



Chapter 6.7

NAEP DATABASE PRODUCTS

Alfred M. Rogers

Educational Testing Service

The NAEP databw.e described to this point serves primaIily to support

analysis and reporting activities that are directly related to the NAEP grant.

This database has a singular structure and access methodology that is

integrated with the NAEP analysis and reporting programs. One of the

directives of the NAEP grant is tc provide secondary researchers with a

nonproprietary version of the database that is portable to any computer

system. In the event of transfer of NAEP to another climt, the grant further

requires ETS to provide a full copy of the iLternal database in a format that

may be installed on a different computer system.

In fulfillment of these requirements, ETS provides three sets of

database products: the item information d-,tabase, the restricted-use data

files, and the public-use data files. The contents, format and Asage of these

products are documented in the publications ]isted under the appropriate

sections below.

6.7.1 THE ITEM INFORMATION DATABASE

The NAEF m information database contains 1 of the descriptive,

processing, at ge information for every assess.aent item developed and used

for NAEP since v. The primary anit of this database is the item. Each

NAEP item is associated win different levels of information, including usage

across years and age cohorts, subject area classifications, response category

descriptors, and locations of response data on public-use data files.

The item information database is used for a variety of essential NAEP

tasks: providing statistical information to aid in test construction,
determining the usage of items across assessment year- and ages for trend and

cross-sectional analyses, labeling summary analyses and reports, and

organizing item:, by subject area classifications for scaling analysis

The creation, structure, and use of the NAEP item information database

for all items used up to and including the 1988 assessment are fully

documented in the NAEP pONlications, A Guide to the NAEP /tem Information

Database' (Rogers, ',arone, & Kline, 1990) and A Primer for the NAEP Item

Information Database (Rogers, Kline, Barone, Mychajlowycz, & Forer, 1989).

The procedures used to create the 1988 version of the item information

database are the same as those documented in the guide. The updated version
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of the guide also contains the learning area classification categories for the
cognitive items.

6.7.2 THE RESTRICTED-USE DAiA FILES

The restricted-use data files are for the exclusive internal use of the
NAEP grantee. They contain d complete copy of the internal NAEP respoadent
datGbase in a structured, documented, and portable format.

The internal database is maintained in a compressed format to conserve
computing resources and to increase analysis efficiency. The access methods
developed for this database locate data fields dynamically during the
execution of analysis programs. The restricted-use data files, on the other
hand. are "rectangular" in structure; each data field is in the same location
on every record within a file. This static data definition, while not
efficient from a computing resource standpoint, is much easier to document and
is not dependent on any computiag machinery, operating system, or data access
method.

The restricted-use data files serve several critical purposes. They
provide an archive for all respondc t data collected and derived for NA:P
since 1970. They ensure compatibility of usage by expressing this data in
consistent, rectang-lur formats. Their portability greatly facilitates
transition of the respon'llt database ,o future NAEP contractors. The
accompanying data file layouts and codebooks provide a standardized,
comprehensive reference source for NAEr staff.

The contents and formats of the NAEP restricted-use data files are
documented in the NAEP publication A Guide to the NAEP Restricted-use Data
Files (Rogers, Barone, & Kline, 1989).

The procedures used to create the restricted-use data files for the 1988
assessment are the same as those used to create the public-use data files.
Since the public-use data file distribution package contains mc'a products,
the generation procedures will be described in the following section.

6.7.3 THE PUBLIC-USE DATA FILES

The public-use data files are designed to enable any researci 1r with an
interest in the National Assessment database to perform secondary a .lysis on
the same data as those used at ETS. They differ from the restrictea use data
files in one important respect: all subregional identification information has
been encrypted or excluded in order to maintain the confidentialit7 of the
states, schools, ana students who participated in the assessment.

The three elements of the distribution package are the data tapes, the
printed documentation, and the microfiche copies of the assessment
instruments. The complete set of files for each age cohort resides on a
separate tape. Each tape contains, for cach sample or instrument, the data
file, a file of control statements that will generate an SPSS-X system file, a
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file of control statements that will generate a SAS system file, and a
machine-readable catalog file containing control and de..,criptive information,
intended for the user uho does not use either SAS or SPSS-X. The printed
documentation consists of four volumes: a guide to the use of the data files,
and a set of data file laycnts and codebooks for each of the three age cohorts
(-)e The &VP 1958 Public-use Data Tapes Version 2.0 User Guide [Rogers,
Kline, Johnson, Mislevy, & Rust, 1990]).

The remainder of this section will discuss some of the issues raised
during tLe creation of the data files and summarizes the procedures followed
in generating the data files and related materials.

6.7.3.1 File Definition

The first issue addressed in the production of the public-use data files
was the organization and format of the data files. The NAEP database consists
of four data files for each grade/age cohort, corresponding to the three
questionnaire instruments and the student database, incorporating the main
sample and all five bridge samples. The logical relationship of the data
files is a three-level hierarchy, with the six student and the excluded
student samples at the lowest level; the teacher sample at the next level,
with a linkage only to the main sample; and the school sample at the tcp, with
direct linkages to all samples. A linkage may be viewed as a one-to-many
mapping of the records within two files. For example, one school record can
link to one or more records in the teacher file, and each of these teacher
records can in turn link to one or more records in the main sample student
file.

Two organization schemes were considered. The first scheme, using the
concept of a static linkage, requires only seven files corresponding to the
seven student samples at the lowest leve3 of the hierarchy. All of the data
from the higner-level s:mples would be appended tc and repeated across as many
of the lower-level rer,zds as dictated by the linkr,es. Using the previous
example, each main sample record would be appended by its corresponding
teacher record and school record. This scheme places no demand on the user to
define the linkages since each data record is complete, but, because of its
larger record size, requires substantially more computer storage space.

The second scheme, employing a dynamic linkage, requires these same
seven samples, but withcat the appended teacher and school data. The teacher
and school sample data uould reside in their own files, with special data
fields in all files to facilitate their linkage through program control. This

approach is more economical in computer resource utilization but assumes a

more sophisticated user. Ine potential for savings in computer storage and
processing costs was the overriding consideration in choosing this scheme.

The teacher questionnaire for the 1988 asse.sment contained one section
that provided a direct link to individual students in the main sample. The

file generated for the teacher sample, therefore, was based on student-level
data for those linked students, with the enLire teacher questIonnaire response
data appended. The benefits gained by doing this are threefold: analysis of
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teacher response data can be properly performed at the student level and with
the appropriate sample weights; the student-based teacher weight fields need
not be present on the main sample student file, as in previous assessments,
and the user is freed from programming linkages between the teacher and main
sample student files.

6.7.3.2 Definition of the Variables

The selection and arrangement of data field, or variables, in each file
was the next issue addressed. The initial step in this process was the
generation of a file of descriptors of the variables for each data file to be
created. Each of these LABELS files contained one record for each variable,
each record containing the variable name, a .aort description of the variable,
and processing control information to be used by later steps in the data
generation process. This file could be edited for deletion of variables,
modification of control parameters, or reordering of the variables within the

file.

The first program in the processing stream, GENLYT, produced a printed
layout for each file from the information in its corresponding LABELS file.
These layouts were initially reviewed for the selection and ordering of the
variables. The variables thac -. were excluded from public-use data file

processing fell primarily into two categories: nonapplicable and

confidential.

The nonapplicable variables were found mostly in the student database.
In the database used for analysis and reporting, the bridge samples were
combined with the main sample. Therefore, many of the variables that applied
to the main sample students did not apply to the bridge sample students, and
vice versa. For example, the teacher code and the student-based teacher
weights were used for the analysis of main sample data, but were not used at
all in the design for the bridge samples.

The confidential variables included any descriptor or code that could be
used to identify individual states, schools, or students in the NAEP sample.
The PSU, school, teacher, and student identification codes used internally by
ETS and Westat were "scrambled" according to specific algorithms to obtain new
codes for use in linking the files together. These new codes were put on the

tapes in lieu of the original codes.

Another co,lidentiality issue arose for an item for which student: were
asked to identify the state they had lived in four years prior to tl-e

assessment. A new variable was created using the student's response and
current state residency information from the PSU code to determine whether the
student had lived in the same state, the same region, or a different region.

The ordering )f the variables within the data files followed a general

trend of decreasing likelihood of usage. In this order of likelihood,
identification information preceded weights, scores, and other derived
variables, which were followed by the response data. The identification
variables were generally those on the front covers of the instruments. The
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derived variables included the sampling weights, the IRT scale values, and tha
variables that were derived from the response data or other sources for the

purpose of reporting. lhe response data variables were .,rra:3ed according to

their order in the instrument.

The data s:or the main sample posed an additional Lnallenge with its
multitude of booklet fo.mats that had to be structured into a single, fixed

format. The most convenient and economical solution was to arrange the
"blocks" of item response data in order within subject areas. The responses

to the common background questionnaire preceded all other blocks in the new

record. The remaining blocks were grouped by subjeLt area, each group
consisting of the subject area background block followed by the cognitive

Idocks in numerical order. Each record from the input student data file was
reformatted according to its booklet number; the data for its constituent
blocks were moved into their assigned locations in tha output record. The

remaining data block p..-...eas contained blank fields, signifying that the data

were missing by design.

In order to process and analyze the spiral sample data effectively, the
user must also be able to determine, from a given booklet record, which blocks

of item response data v-re present and their relative order in the instrument.
leas problem was remedied by the creation of a set of control variables, one
ior each block, which indicated not only the presence or abseace of the block

but its order in the instrument. These cortrol variables were included with

the derived variables.

6.7.3.3 Late Definition

To enable the data files to be processed on any computer system using
any procedural or programming language, it was desirable that the data be

expressed in numeric format. This wa. possible, but not without the adoption

of certain conventions for reexpressing the data values.

As mentioned in Chapter 6.3, the ..esponses to all multiple-choice items
were transcribed and stored in the database using the letter codes printed in

ehe instruments. This scheme afforded the advantage of saving storage space
for items with ten or more response options, but at the expense of transhiting
these codes into their numeric evivalents for analysis purposes. The response
data fields for most of these ite; s would require a simple alphabetic-to-

numeric conversion. However, the data fields for items with ten or more

response choices would require "expansion" before the conversion, since the

numeric value would require two column positions. One of the processing
control parameters on the LABELS file indicates whether or not the data field

is to be expanded before conversion and output.

The EIS database contained special codes to indicate certain response

conditio......s: "I don't know" response, multiple response, omitted response,
not-reach3d response, and unresolvable response, which included out-of-range
responses and responses that were missing due to errors in printing or

processing. The primary trait scores for the reading es'...y and writing items
icluded additional special code.: for ratings of "illegible," "off task," and
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nonrateable by the scorers. All of these codes had to be reexpressed in a
consistent numeric format.

The follo_ing convention was adopted and used in the designation of

these codes: The "I do- t know" and nonrateable response codes were always

converted to 7; the omi .d response codes were converted to 8; the
"not reached" response codes were converted to 9, ale multiple response codes
were converted to 0; the "illegible" codes were converted to 5; and the
"off task" codes were converted to 6. The out-of-range and missing responses
were coded as blank fields, corresponding to the "missing by design"
designation.

This coding scheme created conflicts for those multiple choice items
that had seven or more valid response options as well as the "I don't know"
response and for those open-ended items whose primary trait scoring guide had
five or more categories. These data fields were also expanded to accommodate
the valid response values and the s ecial codes. In these cases, the special
codes were "extended" to fill the output data field: The "I don't kncw" and
nonratenble codes were extended from 7 to 77, etc.

The numeric variables on the tape files were classified into two
categories: continuous and discrete. The continuous variables include the
weights, IRT values, identification codes, and item responses tvere counts Lr
percentages were requested. The discrete variables include those items for
which each numeric value corresponds to a response category. The designation
of "discrete" also includes those delived variables to which numeric
classification categories have been assigned. The open-ended items weL
treated as a special subset of the discrete variables and were assigned to a
separate category to facilitate their identification in the documentation.

6.7.3.4 Data File Layouts

The data file layouts, as mentioned above, were the first user product
to be generated in the public-use data files process. The generation program,

GENLYT, used a LABELS file as input and produced a printable fi 1. The LAYOUT

file is little more than a formatted listing of the LABELS file.

Each 1,ne of the LAYOUT file contains the following information for a
single data field: sequence number, field name, output column position, field
wide..., number of decimal places, data type, value range, key or correct
response value, a d a short description of the f:eld. The sequence number of
each field is implied from its order on the LABELS file. The field name is an
8-character label for the field that ts to be used consistently by all public-
use data files materials to refer to that field on that file. The output
column position is the relative location of the beginning of that field on
each record for that file, using bytes or characters as the unit of measure.
The field width indict es the number of columns used in representing the data
values for a field. the field contains cmtinuous numeric data, the value
under the number of decimal places entry indicates how many places to shift
the decimal point before processing data values.
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The data type category uses three codes to designate the nature of the

data in the field; Continuous nume.ic data are coded "C"; discrete numeric

data are coded "D"; open-ended item da are coded "O." Additionally, the

discrete numeric fields that include "I don't know" response codes are coded
"DI" and the open-endee items that include nonrateable response codes are

coded "OI." If the field type is discrete numeric, the value range is listee

as the minimum and maximum peimitted values separated by a hyphen to ineicate

range. If the field i a response to a sccrable item, the correct option

value, cr key, is printed. A range of coirect options was indicated for those
professionally scored items that were treated with cutoff scoriug for IRT

scaling. Finally, each variable was further identified by a 50-character

descriptor.

6.1.3.5 Data rle Catalogs

The LABELS file contains sufficient descriptive information for
generating a brief layout of the data Zile. However, to generate a complete

codebook document, substantially more information about the data is required

The CATALOG file provides most of this information.

lae CATALOG file is created by the CATCEN prognom from the LABELS file

and the 1988 master catalog file. Each record on the LABELS file generates a

CATALOG record by first i trieving die master catalog record corresponding to

the field name. The master catalog record contains usage, classifl-ation, and
response code information, prefixed by the positional information from the

LABELS file: fie'd sequence number, output column position, and field w dth.

The information for the response codes, also referred to ac "ions,"
consists of the valid data values for tho discrete numeric tiel . a

20-character description of each. The CATGEN progeam uses addiLlIa1 control

information from the L file to determine if extra foils should be

generated and saved with each CATALOC record. The first flag controls

generation of the "I don't know" or uonrateable foil; the second flag

regulates omitted or "not reached" foil generation; and the third flag denotes

the possibility of multiple responses 17...r that field and sets up an

appropriate foil. All of these -zontrol parameters, including the expansion
flag, may be alcered in the LAuELS file by use of a text editor, in order t
control the generation of data or descriptive information Zor any given fit'd

The LABELS file supplies control information for many of the subsequent

public-use data processing steps. The CATALOG file provides detailed

information for those and other step-.

6.7.3.6 Codebooks

The data file codebook is a printed document containing complete
descriptive information for each data field. Most of this inf..rmation

originates from the CATALOG file; the remaining data came from two other

files: the COUNTS file and the IRT parameters file.
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Each data field receives ,t least one line of descriptive info:-mation in

the codebook. If the data type is continuous numeric, no more detail is

given. If the variable is discrete numeric, the codebook lists the foil
codes, foil labels, and frequencies of each value in the data file.
Additionally, if the field represents an item used in IRT scaling, the
codebook lists the parameters used by the scaling program.

The frequency counts are not available on the catalog file, 'Jut must be

generated from the data. The GENFREQ program creates the COUNTS file using the

field name to locate the variable in the database, and the foil values to
validate the range of data values for each field. This program also serves as

a cl-eck on the completeness of the fcas in che CATALOG file, as it flags any

data values not represented by a foil value and label.

The IRT parameter file is linked to the CATALOG file through the field

name. Printing of the IRT parameters is governed by a control flag in the

classification section of the CATALOG record.

The LAYOUT and CODEBOOK files are written by their respective generation

programs to print-image disk data files. Draft copies are printed and

distributed for review before the production copy is generated. The

production copy is printed on an IBM 3800 printer that Ases laser-imaging
technology to produce high-quality, reproducible ckzumentation.

6.7.3.7 Control Statement Files for Statistical Packages

An additional requirement of the NAEP grant is to provide, for each

public-use data file, a file of control statements each for the SAS and SPSS-X
statistical systems that will convert the raw data file into the system data

file for that package. Two separate programs, GENSAS and GENSPX, generate

these control files using the CATALOG file as input.

Each of the control files contains separate sections for variable
definition, variable labeling, missir, value declaration, value labeling, and

creation of scored variables from tht. cognitive items. The variable

definition section destlribes the locatioas of the fields, by name, in the
file, and, if applicable, the number of decimal places or type of data. The

variable label identifies each field with a 50-character description. The

nissing value section identifies values of tho,e variables that are to be

treated as missing and excluded from analyses. The value labels correspond to

the foils in the CATALOG file. The code values and their descriptors are

listed for each discrete numeric variable. The scoring section is provided to

permit the user to generate item score variables in addition to the item

response variables.

Each of the code generation programs combines th..ee steps into one

complex procedure. As each CATALOG file record is read, it is broken into

several component records according to the information to be used in each of

the resultant sections. These record fragments are tagged with the field

sequence number and a section sequence code. They are than sorted by section

174

q 3



code and sequence number. Finchl, the reorganized information is output in a

structured format dictated by the syntax of the processing language.

The generation of the system files accomplishes the testing of these

control statement files. The system files are saved for use by NAEP staff.
These control statement files are included on the distributed data tape to
permit users with access to SAS and/or SPSS-X to create their own system

files.

6.7.3.8 Hachine-readable Catalog Files

For those NAEP data users wt-o have neither SAS nor SPSS-X capabilities,

yet require processing control information in a computer-reae"le format, the

distribution tape also contains machine-readable catalog flits. Each

madhine-readable catalog record contains processing control information, IRT

parameters and foil codes and labels.
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PART H

The Analysis of 1988 NAEP Data
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Chapter 7

OVERVIEW OF PART II: THE ANALYSIS OF 1988 NAEP DATA1

Rebecca Zwick

Educational Testing Service

In 1988, NAEP conducted major assessments of reading, writing, civics,

and U.S. history. In each of these areas, the analyses included trend results

providing links to previous assessments, as well as cross-sectional results

for the 1988 assessment year, providing detailed information about student

proficiency for grades 4, 8, and 12.

Another major component of the analyses of the 1988 data was the

continuing research into the 1986 NAEP reading anomaly--the unexpectedly low

reading proficiency results for ages 9 and 17 that spurred a three-year

investigation. For purposes of investigating the anomaly further, the 1988

assessment included samples of students who were assessed with 1984

instruments and procedures, as well as samples who were assessed with 1986

booklets and methods. The study based on these samples, documented in The

Effect of Changes in the National Assessment: Disentangling the NAEP 1985-86

Reading Anomaly (Beaton & Zwick, 1990), showed that seemingly minor changes in

assessment technology had a substantial effect on estimated reading

proficiency in 1986. Because the 1986 reading booklets that were administered

as part of this study also contained mathematics and science blocks, these

data were scaled as well.

Finally, geography was assessed for grade 12/age 17 only in a special

study, co-sponsored by the National Geographic Society.

7.1 SAMPLES OF STUDENTS

The samples of students included in the 1988 NAEP assessment are listed

and described in detail in Chapter 1. Only a brief description of the types

of 1988 samples is given here. The 1988 samples were of two general types:

bridge samples, the purpose of which was to provide links to earlier

assessments, and main NAEP samples, which were based on a common set of

assessment procedures, incloding whiter and spring administration times and

calendar-year age definitions.

The 1988 bridge assessments consisted of a bridge to 1984 in reading and

writing, a bridge to 1986 in reading, mathematics, science, and U.S. history,

and a bridge to 1976 and 1982 in civics. The 1988 main NAEP samples fell into

1Robert Mislevy and Norma Norris provided helpful comments on this

chapter.

1
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three categories: focused-BIB, intercorrelation, and special studies. The

focused-BIB design provides for booklets that include three blocks of items in
a single subject area, as well as background items. Focused-BIB assessments

were conducted for reading, writing, civics, and U.S. history, and, for grade

12/age 17, geography. The intercorrelation samples received booklets that
included more than one subject area to allow researchers to investigate the
association between proficiencies in different subjects. The intercorrelation

booklets included blocks of reading, civics, and U.S. history items at all
three grade/age levels, as well as geography items at grade 12/age 17. Some

additional booklets were included in the 1988 main assessment for special

studies. The long writing booklets at all grade/age levels and the document
literacy booklets at the two upper grade/age levels fall into this category.

7.2 ANALYSIS STEPS

The analysis methods described in the following chapters are not
identical across subject areas. Procedures depend on whether data are
dichotomous or ordinal and whether links across age groups or across

assessments are required. Nevertheless, certain asic procedures are common

to most or all of the analyses described in the following chapters; these are
summarized here.

7.2.1 Item Analysis

The first analysis step in each subject area was to conduct item
analyses within each grade/age cohort and within major reporting categories.
These preliminary analyses had multiple purposes: to check the number of

respondents, the scoring of items, and the coding of background data; to
investigate the difficulty level of items and their ability to distinguish
between students of high and low proficiency; to check for speededness; and to
call attention to items that may have had popular but incorrect response
options (indicating possible flaws in wording or scoring).

For each NAEP background l*em, thP unweighted and weighted percent of
students who gave each response were examined, along with the percent of
students who omitted the item and the percent who did not reach the item. The

number of respondents was also tabulated. Each block of dichotomously scored
cognitive items was subjected to item analysis routines that yielded, for each
item, the number of respondents, the percent of students who selected the
correct response and each incorrect response, the percent who omitted the

item, the percent who did not reach the item, and the correlation between the

item score and the block score. In addition, summary statistics were comp-ted

for each block, including the reliability (internal consistency).
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7.2.2 Analyses of Differential Item Functioning Across .ge, Gender, and
Racial/ethnic Categories

For subject areas that yielded dichotomous item responses, graphical
techniques that are available through the NAEP's modification of the BILOC
computer program (itslevy & Bock, 1982) were used to determine whether it wa,
reasonable to assume a common item response function acros age, gender, ani
racial/ethnic categories. (In the present context, sn item response funct4on

is the regression of a dichotomous item response on am unobserved prk.ficietcy

variable. In NAEP, this nonlinear regression is assumed to take the three-
parameter logistic form described in Chapter 9.) The NAEP BILOG program
produces plots that show the estimated item response function for a particulr,r
sample (say, the three age classes combined). In addition, BILOG can plot
expected proportions correct for specified subsamples (say, each of the three
age classes) at several points along the proficiency scale (see Mislevy &

Bock, 1989 for further discussion). The expected proportions correct can then

be examined to determine whether departures from the common item response
function are large or systematic. The same method can be used to check for

differential item functioning across gender and racial/ethnic groups. Items

that functioned differently across groups were reviewed to determine whether

they should be deleted. In the case of items that function differently across
age groups, another option is to estimate separate item response functions for

each age level (e.g., see section 10.3).

7.2.3 Scaling

Unidimensional scales based on item response theory were derived for
reading, writing, civics, mathematics, science, and geography. The NAEP

methods use random draws ("plausible values") from estimated proficiency
distributions to compute subpopulation statistics. Chapter 9 describes in

detail the theoretical underpinnings of NAEP's scaling methods and the
zequired estimation procedures. Only the basic analysis steps are outlined

here.

For developing scales in the dichotomously scored subject areas (all
areas except writing), the steps were as follows:

1) Use NAEP's version of the BILOG program2 (Mislevy & Bock, 1982) to
estimate the parameters of the item response functions on an
arbitrary scale, assuming the three-parameter logistic model.

2) Use the M-GROUP program (Sheehan, 1985), which implements the
method of Mislevy (see Chapter 9 or Mislevy, in press) to estimate
proficiency distributions for each student on an arbitrary scale,

2NAEP BILOG allows students in each of the three age classes to be

desighated as distinc, populations. This is important because, in NAEP, item

sampling is not randcm across age classes. In this situation, age class

membership must be taicen into account to obtain consistent item parameter
estimates via marginal maximum likelihood (see Mislevy & Sheehan, 1989).
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based on these item parameter estimates and the student's
responses to cognitive items and background questions.

3) Determine the appropriate metric for reporting the results and
transform the results as needed.

4) Use random draws from these proficiency distributio,is ("plausible
values" in NAEP terminology) for computing the statistics of
interest, such as means for demographic groups.

In the case of the writing assessment, which yielded ordinal scores,
another scalin. model, the average response method (ARM) was applied. The
basic steps to be applied were as follows:

1) Estimate the means on the writing exercises and intercorrelations
among the exercises.

2) Use linear regression theory to impute a proficiency distribution
for each student, based on these estimated means and correlations
and on the student's responses to the writing exercises and
background questions. Proficiency in this case is defined as the
expected score on the entire set of writing exercises, given the
responses to a subset of these exercises.

3) Use random draws from these proficiency distributions for
computing the statistics of interest, such as means for
demographic groups.

As explained in Chapter 9, the plausible values obtained through the IRT and
ARM approaches are not optimal estimates of individual proficiency; instead,
they serve as intermediate values to be used in estimating subpopulation
characteristics. Under the assumptions of the scaling models, these
subpopulation estimates will be consistent, which would not be true of
subpopulation estimates obtained by aggregating optimal estimates of
individual proficiency.

7.2.4 Scale Anchoring

Scale anchoring is a process that NAEP has uscd, beginning with the 1984
reading scale, to improve the utility of proficiency scale results by
providing a c.iterion-referenced interpretation of selected scale levels. In
this way, NAEP can furth r its goals of describing what students know and can
do and stimulating debate about whether these levels of performance are
satisfactory.

In NAEP's scale anchoring process, the first step is to choose four to
five scale points to be anchored. For each point, items are then evaluated as
potential anchor items, based on the percent of correct responses among
students with proficiency levels at that point, as well as the corresponding
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percent for the next lower anchor point. For the anchoring of the 1988 U.S.
history and civics scales, an item was considered to anchor at a particular
point if (1) the pt.rcent of students with proficiency levels approximately
equal to that point (i.e., within a 25-point interval centered at the point)
who answered correctly was at least 65, (2) the percent of students with
proficiency levels approximately equal to the next lower anchor point who
answered correctly was less than 50, and (3) the difference between the
percents in (1) and (2) was at least 30. (Of course, conditions (2) and (3)
did not apply to the lowest anchor point.) After the items that anchored at
each point were determined, subject area experts chose from among these the
items that best characterized each point and developed descriptions of the
anchored proficiency levels. The descriptions provide information about the
types of skills that are possessed by a large proportion of students at that
anchor point, but are not possessed by most students at lower levels. The

percents of students at or above each anchor level are given in NAEP subject-
area reports, along with the exemplar items and scale-point descriptions.

For the 1988 reading trend scale and the mathematics and science scales,
which had already been anchored in the past, previously established anchor
points were used. The process for developing these points was similar to that
described above, but the anchoring criteria differed somewhat (see Beaton,
1987a and Johnson, 1988 for information specific to the mathematics scales and
Yamamoto, 1988 for information specific to the science scales).

7.3 OVERVIEW OF CHAPTERS 8 THROUGH 15

The remaining chapters in Part II of this report are as follows:

Chapter 8: The 1988 National Assessment used a stratified multistage
probability sampling design that provided for sampling certain subpopulations
at hiaher rates (see Chapter 3). Because probabilities of selection are not
the same for all assessed students, sampling weights must be used in the
analysis of NAEP data. Also, in NAEP's complex sample, observations are not

independent. As a result, conventional formulas for estimating the sampling
variance of statistics are inappropriate. Chaptet 8 describes the weighting
procedures and methods for estimating sampling variance that are necessitated
by NAEP's sample design. Further detail on sampling and weighting procedures

is provided in The 1988 National Assessment of Educational Progress--Sampling
and Weighting Procodures, Final Report (Rust, Bethel, Burke, & Hansen, 1990),
a report prepared by Westat, Inc., the NAEP subcontractor in charge of
sampling.

Chapter 9: A major NAEP innovation introduced by ETS is the reporting
of subject-area results in terms of proficiency scales. Scaling methods can
be used to summarize results even when students answer different subsets of

items. For purposes of summarizing dichotomous item responses, NAEP developed
scaling techniques that have their roots in item response theory and in the
theories of imputation of missing data. For application to ordinal data, such

as scores on the NAEP writing essays or responses to NAEP background items,
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NAEP developed the average response method (ARM), which is based on regression
theory and imputation techniques. The ARM uses a multiple linear regression
approach to estimate a student's score on a complete set of items, given
responses to a subset of items. Chapter 9 describes these two scaling
techniques, the underlying theory, and the application of these methods to
1988 NAEP data. Chapter 9 also includes a discussion of the advantages
achieved as a result of the adoption in 1988 of the focused-BIB design.
Administering three blocks of items in a single subject area produced more
precise estimates of individual student proficiency than those that could be
obtained in 1984 and 1986. As explained in the chapter, this greatet
precision reduces potential biases in the results of secondary analyses of the
NAEP data. The final section of Chapter 9 gives an overview of the NAEP
scales that were deve'oped for the 1988 assessment.

Chapter 10: Two main components of the 1988 reading analysis are
described in this chapter. First, the reading trend results for che years
1971 through 1984 were extended to include 1988 at ages 9, 13, and 17. The
results of fte reading trend analysis, which include the percents of students
at or above the reading scale anchor points established in 1984, are repor,-.ed
in The ReadiJg Report Card, 1971-88: Trends from the Nation's Report Card
(Mullis & Jenkins, 1990). In addition, a detailed cross-sectional analysis of
reading for grades 4, 8, and 12 in 1988 was conducted, including a study of
the association between reading proficiency and student background variables.
At grade 4, background information and data on instructional methods were
collected from teachers and the relation of these variables to reading
proficiency was examined. The cross-sectional analyses are reported in
Learning to Read in Our Nation's Schools: Instruction and Achievement in 1988
at Grades 4, 8, and 12 (Langer, Applebee, Mullis, & Foertsch, 1990).

Chapter 11: Like the reading analysis, the writing ,alysis consisted
of two main components. The writing trend results, which provide a link to
1984 for gra:es 4, 8, and 11, are reported in The Writing Report Card, 1984-
88: Flndings from the Nation's Report Card (Applebee, Langer, Mullis, &
Jenkins, 1990). A detailed cross-sectional analysis of writing for grades 4,
8, and 12 in 1988 was also conducted, including an examination of the
association of writing skills with instructional techniques, student
background variables, and the amount of time allocated for completion of tht_
exercises. For grade 8, teacher data were collected and their association
with writing proficiency was analyzed. The cross-sectional results are
reported in Learning to Write in Our Nation's Schools: Instruction and
Achievement in 1988 at Grades 4, 8, and 12 (Applebee, Langer, Mullis, Jenkins,
& Foertsch, 1990).

Chapter 12: The trend and cross-sectional analyses of the civics data
are detailed in Chapter 12. The results of the trend analysis, which
provided links to the 1975-76 and 1981-82 assessments for ages 13 and 17, are
reported in The 1988 Civics Report Card: Trends in Achievement from 1976 to
1988 at Ages 13 and 17 and Achievement in 1988 at Grades 4, 8, and 12
(Anderson, Jenkins, Leming, MacDnnald, Mullis, Turner, & Wooster, 1990). A
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detailed ccoss-sectional analysis of civics for grades 4, 8, and 12 in 1988
was also conducted, including an examination of the association of civics
knowledge with instructional techniques and student background variables. The

cross-sectional results, which also include the percents of students at or
above four anchor points that gere determined in 1988, also appear in The 1988

Civics Report Card.

Chapter 13: Cross-sectional analyses for U.S. history, analogous to
those described for the preceding subject areas, were conducted for grades 4,

8, and 12. The outcome of these analyses, which include scale anchoring
results, are reported in The U.S. History Report Card: The Achievement of
Fourth-, Elghth-, and Twelfth-grade Students in 1988 and Trends from 1986 to
1988 in the Factual Knowledge of High-school Juniors (Hammack, Hartoonian,
Howe, Jankins, Levstik, MacDonald, Mullis, & Owen, 1990). The 1988 U.S.

hIstory assessment also included a bridge sample linking the 1988 results to
those of a special study of U.S. history conducted for grade 11 in 1986. For

grade :11, trend results were obtained in terms of item percents correct, and
were included in the 1990 report along with the cross-sectional results.

Chapter 14: NAEP assessed geography for the first time in 1988. Data

were collected from students who were 17 years old or in grade 12. Results of

the cross-sectional analyses for grade 12 which Include the outcome of scale
anchoring, are reported in The Geography Learning of Hi6h-school Seniors
(Allen, Bettis, Kurfman, MacDonald, Mullis, & Salter, 1990).

Chapter 15: As noted earlier, mathematics and science items were
included in the 1986 booklets that were administered in 1988 to allow an in-

depth study of the 1986 reading anomaly. Therefore, a small-scale study of
mathermtics and science trend, including the derivation of scale anchoring
results, was possible at ages 9, 13, and 17. Chapter 15 describes the methods

used to link the 1988 results to those for 1973, 1982, and 1986, Because the

mathematics and science analyses were conducted for the purpose of
illuminating the reading anomaly, the analysis results, along with further
detail on the analysis techniques, appear in Yamamoto's (1990) chapter in The

Effect of Changes in the National 4ssessment: Disentangling the NAEP ':)85-86

Reading Anomaly rather than in a subject-area report.
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Chapter 8

WEIGHTING PROCEDURES AND ESTIMATION OF SAMPLING VARIANCE1

Eugene G. Johnson

Educational Testing Service

Keith F. Rust and Morris H. Hansen

Westat, Inc.

As was the case in previous assessments, the 1988 National Assessment
used a complex sample design with the goal to obtain a sample from which
estimates of population and subpopulation characteristics could be obtained
with reasonably high precision (as measured by low sampling variability). At

the same time, it was necessary that the sample be economically and
operationally feasible to obtain. The resulting sample had certain properties

that had to be taken into account in the proper analysis of the data from the

assessment.

The 1988 NAEP sample was obtained through a stratified multistage
probability sampling design that included provisilns for sampling certain
sdbpopulations at higher rates (see Chapter 3). To account for the
differential probabilities of selection, and to allow for adjustments for

nonresponse, each student was assigned a sampling reight. Section 8.1

discusses the procedures used to derive these sampling weights.

Another consequence of the NAEP sample design is its effect on the

estimation of sampling variability. Because of the effects of cluster
selection (students within schools, schools within primary sampling units) and

because of the effects of certain adjustments to the sampling weights
(nonresponse adjustment and poststratification), observations made on
different students cannot be assumed to be independent of one another. As a

result, ordinary formulas for the estimation of tbe variance of sample
statistics, based on assumptions of independence, will tend to underestimate

the true sampling variability. Section 8.2 discusses the jackkniflag

technique used by NAEP to estimate sampling variability. (The estimation of

variability due to imperfect measurement of individual proficiency is

discussed in Chapter 9.)

The jackknifing technique provides good quality estimates of sampling

variability but requires considerable computiUons. Section 8.3 suggests the

1The statistical programming for this chapter was provided by ')avid Freund,

Bruce Kaplan and Lee Ann Held of Educational 1.Isting Service, and Delia Kahane

of Westat, Inc.
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use of design effects, combined with conventional variance estimation

formulas, as a simple approximation to sampling variability. The technique is

demonstrated for three types of statistics: simple item-level perz.ent-correct

statistics, average proficie=y scores, and simple regression coefficients.

Yet another effect of the multistage NALL) sampling scheme is a reduction

of the degrees of freedom of variance estimates, as compared with directly

drawing independent samples of students (or of schools) without clustering

them. The degrees of freedom of a variance estimator provide information

about its stability: the higher the degrees of frPedom, the lower the

variability of the estimator. In a simple random sample, the degrees of

freedom of a variance estimate depend upon the number of subjects and on the

distribution of the variable under consideration. In the MEP desiv, the
degrees of freedom are primarily a function of the number of primary sampling

units and the number of strata in the design, rather than the number of

subjects, and the distribution of the variable under consideration has less

impact. Section 8.4 discusses the degrees of freedom for NAEP jackknife

variance estimates.

Since the sample design determines the derivat,...a of the sampling

weights and the estimation of sampling variability, it will be helpful to note

the key features of the 1988 NAEP sample design. A description of the design

appears in Chapter 3.

The 1988 samp:e was a multistage probability sample consisting of four

stages of selection. The fi. It stage of selection, the primary sampling units

(PSUs), consistd of counties or groups of nounties. The second stage of

selection consiJted of elementary and secondary schools. The assignment of

sessions to sampled schools comprised the third stage of sampling, and the

fourth stage involved the selection of students within schools and their

assignment to sessions. The probabilities of selection of the first-stage
sampling units were proportional to measures of their size, while the

probability for subsequent stages of selection were such that the overall
probabilities of selection of students were approximately uniform, with

exceptions for certain subpopulations that were oversampled by design. For

the main assessment, schools with relatively high concentratioas of Black

and/or Hispanic students were deliberately sampled at twice the normal rate to

obtain larger samples of respondents from those subpopulations, in order to

increase the precision in the estimation of the characteristics of these

subpopulations. Students from schools with smaller numbers of eligibles
received lower probabilities of selection, as a means of enhancing the cost

efficiency of the sample.

The 1988 main assessment includes three student cohorts: students who

were either in the fourth grade or 9 years old; students aho were either in

the eighth grade or 13 years old; and students who were either in the tweifth

grade or 17 years old. The main lssessment represents two overlapping

samples. The first sample represents students of specified grades (who could

be of any age,. The second sample represents students of specified ages (who

could be of any grade). Students were age-eligible if dley were born in the

appropriate calendar yea: (1978, 1974, or 1970). The main assessment of all

grade/age levels was conducted in the winter and spring of 1988 and the sample
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design was such that the students assessed in the winter and the students
assessed in the spring constitute two representative samples of the

population.

The full 1988 assessment also includes a number of additional samples
designed to determine the possible effects of changes in age definitions, time
of testing, and mode of administration (elimination of the audiotape used for
pacing the items), and to provide links to the results from previous

assessments. Because the purpose of these studies was to provide the
statistical linkage between the 1988 data and data from previous assessments,
they are referred to as bridge (or trend) studies.

The full 1988 NAEP assessment thus includes a number of different

samples from several populations. Each of these samples has its own set of
weights that are to be used to produce estimates about the characteristics of
the population addressed by the sample (the target population). The various

samples and their target populations are as follows:

The Main Samples of Students. These samples, one for each of the three

grade/age combinations, were drawn in the winter arid spring, use the new age
definitions, and consist of all students assessed in the main assessment. The

target population for each of these samples consists of all students rho are

in the specified grade/age combination who were deemed assessable by their

school.

Civics Bridge to 1976 and 1982. This bridge (trend) sample addresses

the subject area of civics and consists of samples comparable to past
assessments of citizenship and social studies and so uses pre-1986 definitions

of age and time of testing. Since trend data have been tradiLionally

collected only by age, grade sampling was unnecessary. rae iics bridge
sample consists of one booklet for age 13 and one booklet age 17.

Respondents to each booklet constitute a representative ,-arri..le of the

population of all students of that age. Because thete we e no reusable civics

items from previous assessments of 9-year-olds, an age 9 sample was not

needed.

Bridge to 1984. This bridge consists of trend samples comparable to the
1934 main assessment and addresses the subject areas of reading and writing.
The samples were collected by grade and age foL grade 4/age 9, grade 8/age 13,

and grade 11/age 17, using the age definitions and time of testing from 1984.

Six assessment booklets were administered at each grade/age. The respondents

to the combined set of assigned booklets at a given grade/age constitute a

representative sample of the population of students who are of the specified

grade or of the specified age. The respondents to any one of the booklets

also constitute a representative sample.

Bridge to 1986. Ages 9 and 13. This bridge consists of samples for ages

9 and 13 comparable to those used for the measurement of trends in 1986. The
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samples were collected by age only and used the same age definitions and time
of testing as in 384 and in the 1986 bridge to 1984. Three assessment
booklets were administered to each age group and the respondents to any one of
the three booklets assigned to a given age constitute a representative sample
of the population of all students of that age.

Bridges to 1986, Grade 11/Age 17. These bridge (trend) samples, a U.S.
history bridge and a reading, mathematics, and science bridge (see Chapter 1
for further details), are samples of grade 11/age 17 students comparable to
the 1986 main assessment sample and were selected and administered using the
1986 age definition and time of testing. Since the age definition and time of
testing also correspond to those used in samples from the 1984 and earlier
assessments, the students in these bridge samples are comparable to the

students from these earlier assessments. (However, the performance results

are not directly comparable because the earlier assessments had paced
audiotape administrations.) Se'en assessment booklets were administered to

grade 11/age 17 students. The administration of these booklets was nonpac J.

The respondents to the combined set of seven booklets comprise a
representative sample of the grade 11/age 17 population, as do the respondents

to any one of the booklets.

For purposes of sampling and weighting, the assessment samples are
categorized as "tz.,:" or "spiral" according to whether or not paced audiotapes

are to be used in the administration:

1) Tape samples are bridge samples that require audiotape pacin7 in
the assessment (the civics bridge and the age 9 and 13 bridges to

1986). For these samples, all students within a particular
assessment session receive the same booklet and are paced through
at least part of the booklet with an audiotape. These assessment

sessions are accordingly referred to as tape sessions. The

students assigned to each distinct booklet of the tape samples are
treated as a separate sample of the population for weighting.

2) Spiral samples are all main assessment samples and the remaining

bridge samples. For these samples, no audiotape pacing was

employed and the assessment booklets presented to a particular
sample are spiraled through each assessment session (that is, the
booklets are systematically interspersed and assigned for testing

in that order). These assessment sessions are referred to as

spirai sessions. The combined set of all students assigned to any
of the booklets spiraled together is treated as a sample of the

population for weighting.

8.1 DERIVATION OF THE SAMPLE WEIGHTS

As indicated previously, NAEP uses differential sampling rates,
deliberately oversampling certain subpopulations to obtain larger samples of
respondents from those subgroups, thereby enhancing the precision of estimates
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of characteristics of these oversampled subgroups. As a result of the
oversampling, these subpopulations, corresponding to students from schools
with high concentrations of Black and/or Hispanic students, are
overrepresented in the sample. LoL7Pr sampling rates were introduced also for
very small schools (those schools with only 1 to 19 eligible students). This
was done in an approximately optimum manner as a means of reducing variances
per unit of cost. Appropriate estimation of population ch racteristics must
take disproportionate representation into account. This is accomplished by
assigntng a weight to each respondent, where the weights properly account for
the sample design and reflect the appropriate proportional representation of
the various types of individuals in the population.

The weighting procedures for 1988 included computing the student's base
weight, the reciprocal of the probability that the student was invited to a
particular session. These base we:ghts were adjusted for nonresponse and then
subjected to a trimming algorithm to reduce a few excessively large weights.
The weights were further adjusted by a poststratification procedure in an
effort to reduce the sampling error and certain potential biases of estimates
relating to student populations corresponding to several subgroups of the
total population. Poststratification was performed by adjusting the weights
of the sampled students so that the resulting estimates of the total number of
students in a number of specified subgroups of the population corresponded to
population totals based on information from the Current Population Survey and
Census Bureau estimates of the population. The subpopulations were defined in
terms of race, ethnicity, geographic region, age, and grade.

The following sections provide an overview of the procedures used to
derive the sampling weights. Further details in the derivation of these
weights can be found in 1988 National Assessment of Educational
ProgressSampling and Weighting Procedures, Final Report, (Rust, Bethel,
Burke, & Hansen, 1990).

8.1.1 Student Base Weight

The base weight assigned to a student is the reciprocal of the
pr6bability that tir, student was invited to a particular type of assessment
session, that is, a main assessment session or a particular bridge assessment
session. That probability is the product of four factors:

1) the probability that the PSti was selected;

2) the conditional probability, given the PSU, that the school was
selected;

3) the conditional probability, given the sample of schools in a PSIT,
that the school was allocated the specified type of session (this
component is needed only for the bridge samples); and

4) the conditional probability, given the school, that the student
was invited to the specified type of session.
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Thus, the base weight for a student may be expressed as the product

WB PSUMT SCHWT SESSWT STUSCHW

where PSUWT, SCHWT, SESSWT, and STUSCHW arc, respectively, the reciprocals of
the preceding probabilities. The SESSWT term was included only for the bridge
samples.

The season-specific base weight for a stwant is

WES WB SSUBWGT

where SSUBWGT is the reciprocal of th ,-! probability that the school attended by
the student was selected for assessment in the particular (winter or spring)
season. Each school had a probability of 0.5 of being allocated to winter or
spring. In the case of those certainty PSUs that were paired, with one member
assigned at random to each season (see Chapter 3), a ratio adjustment was made
to weight the given pair meuber r the size of the pair, based on total

Iopulation. The adjustment factor for students from the larger PSU, SSUBWGT,
is somewhat less than 2.0, whila for those from the smaller member, SSUBWGT is
greater than 2.0.

The base weight for a student in a bridge sample is

UBB ° WB WGTBROG

where iGTBRDG is the reciprocal of the probability of selecting the student's
PSU into the bridge sample, given that the PSU was selected for the main
samples.

Table B-1 in Appendix B shows the distribution of base weights for each
of the separate sessions conducted as part of the 1988 assessment. Tht

variations in probabilities of selection, and consequently of weights, ware
introduced by design, either to increase the effectiveness of the sample in
achieving its goals of reporting for various subpopulations, or to achieve
increased efficiency per unit of cost.

8.1.2 Adjustment of Base Weights for Nonresponse

The base weight for a selected student was hljusted by four nonresponse
factors. One of these was to adjust for noncooperating schools, while the
second (used only in the case of bridge samples) was needed to adjust for
allocated sessions that occasionally were not conducted. The :lard adjustment
was needed to account for those few cases where, either inadvertently or on
the insist,,nce of the school, only swdents in the modal grade were given a
chance of inclusion in the sample. The fourth adjustment was neeued to adjust
for students who were (or should have been) invited to the assessment but did

192

208



not appear either in the scheduled session or a makeup session. Thus, the

nonresponse adjusted weight for a student is of the form

W' SCHNRF SESNRF AOENRF STUNRF

ulere the nonresponse adjustment factors SCHNRF, SESNRF, AOENRF, and STUNRF

are computed as described bel..w.

The season-specific base weight was similarly adjusted for the same four

types of nonresponse.

8.1.2.1 School Nonresponsa Adjustment (SCHNRY)

The school .onreaponse adjustment wa intended to compensate for school

nonresponse occurring before session as11.6.1ment. These factors were computed

separately within a FSU (except in a few cases where PSUs from similar strata

were combined to give a more stable adjustment factor).

where

The school nonresponse adjustment factor in PSU h, SCHNRFh, is given by

SCIfiNRra

Ghi

ieAh

SCHWThi Ghi

IEBb

SCHNIThi the school weight for school i in PSU h;

Ghi the estimated number of grade/age-eligible students in

school i in PSU h based on QED data (for sessions
involving only age-eligible students, the number of

age eligibles in each school was used);

set Ah

set Bh

consists of the original sample of schools
(cooperating and noncooperating schools, but not

substitutes); and

consists of all schools cooperating at the time of
session allocation (including schools that were

substituted for noncooperating schools).

For a substitute school, mull, is defined as the school weight of the

originally selected school, while the value of G is taken from the substitute

schoel itself. In those cases where PSUs were combined, the value of PSUWT

(or PSUWT a WOTBRDG in the case of bridge samples) was included in the

numerator and denominator of the school nonresponse adjustment factor.

193

209



Table B-2 in Appendix B shows the distribution of school nonresponse

adjustment factors for each of the 1988 assessment sessions.

8.1.2.2 Session Nonresponse Adjustment (SESNRF)

The session nonresponse adjustment was intended to compensate for school

nonresponse occurring in a few PSUs after session assignment in the bridge

samples. These factors were computed separately within a PSU, except in cases

where PSUs from similar strata were combined to give a more stable adjustment

factor.

where

In PSU h, the session nonresponse adjustment factor SESNRFh was given by

SCHWThi SCHNRFhi SESSWThi Chi

SESNRFh ieBh

SCHT4Thi SCHNRFhi SESSWThi Chi

ieCh

SCHWThi the school weight for school i in PSU (or group of

PSUs) h;

SCHWIA the school nonresponse adjustment for school i in PSU

h;

SESSWThi the session allocation weight for school i in PSU h;

Ghi the estimated number of grade/age-eligible students in

snhool i in PSU h in the case of spiral bridge
sessions, and the estimated number of age-eligible
students in the case of the tape sessions, to which

only age eligibles were invited (the values of Chi

were based on QED data);

set Bh

set Ch

consists of all in-scope schools --located to a
particular type of session in PSU (or group of
PSUs) h that were to be participating at the
time of session allocation; and

consists of all schools allocated to the session type

in PSU (or group of PSUs) h that ultimately

participated.

In those cases where PSUs were combined, the value of PSUWT WGTBRDG

was included in both the numerator and denominator of SESNRF. Table B-3 in
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Appendix B shows the distribution of the session nonresponse adjustment factor

for each of the 1988 bridge sample sessions.

8.1.2.3 Age-only Eligibles Nonresponse Adjustment (ACENRF)

In a few schools in which assessments took place, only those students in

the modal grade were listed for sampling (see Chapter 3), even though there

was definite or very strong evidence that other eligible students were

enrolled. Thus, an adjustment factor was needed to account for the fact that,

although students eligible by age alone (age-only eligibles) were almost

certainly enrolled in these schools, they were not given a chance of inclusion

in the sample. These factors were calculated separately by PSU.

The school-level age-only eligibles nonresponse adjustment factor in PSU

h, AOENREI, is given for students not in the modal grade by

where

SCHWThi SCHNRFhi SESSWThi SESNRIli AOhi

AOENRFh iECh

SCHWThi

SCENBIli

SESSWThi

SESNRFL

AOhi

set Ch

set Dh

SCHWThi SCHNRFhi SESSWThi SESNRFhi AOhi

iEnh

the school weight for school i in PSU h;

the school nonresponse adjustment for school i in PSU

h;

the session allocation weight for school i in PSU h

(bridge samples only);

the session nonresponse adjustment for school i in PSU

h (bridge samples only);

the estimated number of age-only eligible students in
PSU h, school i, based on PQ data;

consists of all schools allocated to the particular
session type in PSU h that ultimately participated;

and

consists of all schools allocated to the particular
session type in PSU h, that could be reasonably
supposed to have included age-only eligible students

in the assessment, t any, or that had no age-only

eligible students.

The value of AOENRFh for students in the modal grade is given as 1.0,

since they were not subject to this component of nonresponse. Table B-4 in
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Appendix B shows the distribution of the age-only eligible nonrespo%se
adjustment factor for each of the 1988 assessment sessions.

8.1.2.4 Student Nonresponse Adjustment (STUNRF)

Student nonresponse adjustment factors s e completed sepa:ately for

spiral sessions and for each of the tape sessions within each PSU.

For spiral sessions, the student nonresponse adjustment was made
separately for two classes of students in PSU h by age class: those in or

above the modal grade for their age, and those below. This differentiation
acknowledges likely differences between students in the two classes, both in

their assessed abilities and in their likelihood of nonresponse. For some

sessions in some PSUs, these two classes were combined, since one or both was
too small to form the basis for an adjustment factor. For each class c in PSU

h, the student nonresponse adjustment factor STUNRFIn is computed by

where

SCHWThiSCHNRFmSESSWThiSESNRFhiAOENRFmSTUSCHWhij
STUNRFh, A4C

E SCHWThiSCHNRFhiSESSWThiSESNRFhiAOENRFmSTUSCHWhij

SCHWThi the school weight for school i in PSU h;

SCNNRFhi the school nonresponse adjustment factor for school i

in PSU h;

SESSWThi the session allocation weight for spiral sessions in

school i in PS-.; h (bridge samples only);

SESNRF,i the session nonresponse adjustment factor for spiral
sessions in school i in PSU h (bridge samples only);

A.OENRFhi the age-only eligibles nonresponse adjustment factor

in PSU %, school i;

STUSCHWhij the within-school student weight for student j in

school i in PSU h;

Set A4c consists of the students in class c in school i in PSU
h who were invited to the session; and

Set B4c consists of the students in class c in school i in PSU

h who were assessed in the session.
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The student nonreoponse adjustment for tape sessions was similar, except

that the adjustment was compul.:ed within a PSU for each tape booklet across all

students originally invited to the assessment for that booklet.

Table E-5 in Appendix b shows the distribution of student nonresponse

adjustment factors for each of he 1988 assessment sessions.

8.1.3 Trimming of Weights

In a number of cases, students were assigned relatively large weights.

One cause of large weights was underestimation of the number of eligible

students in some schools leading to inappropriately low p-obabilities of

selection for those schools. A second major cause is the presence of large

schools (high schools in particular) in PSUs with small selection

probabilities. In such cases, the maximum permissible within-school sampling

rate (determined by the maximum sample size allowed per school--see Chapter 3)

could well be smaller than the desired ovel.-all within-PSU sampling rate for

students. Large weights arose also because very small schools were, by

design, sampled with low probabilities. Other large weights arose as the

result of high levels of nonresponse coupled with low to moderate

probabilities of selection, and the compounding of nonresponse adjustments at

various levels.

Students with notable large weights have an unusually large impact on

estimates such as weighted means. Since, under some simplifying assumptions

the variability in weights contributes to the variance of an overall estimate

by an approximate factor 1 + V2, where V2 is the relative variance of the

weights, an occasional unusually large weight is likely to produce large

sampling variances of the statistics of interest, especially when the large

weieats are associated with students with atypical performance

characteristics.

To reduce this problem, a procedure of trimming a few of the more

extreme weights to values somewhat closer to the mean weight was applied.

This tt:imming can increase the accuracy of the resulting survey estimates,

substantially reducing V2 and hence the sampling variance while introducing a

small bias. The trimming algorithm was identical to that used in the 1984 and

1986 assessments and had the effect, approximately, of trimming the weight of

any school that contributed more than a specified proportion, C, to the

estimated variance of the estimated number of students eligible for

assessment. The trimming was done separately for the spiral assessment and

for each tape booklet in each of the bridge samples. In each case, the value

of the pro/. ition C was chosen to be 10/K, where K was the number of schools

in which a specified assessment was conducted. The number of schools where

weights were trimmed was small, being between 0 and 5 in each of the samples.

Table B-6 in Appendix B shows the distribution of trimming factors for each of

the 1988 assessment sessions. From the table it is seen that the most extreme

trimming factors applied were of the order of 0.5 to 1. While we have not

extensively examine( the potential magnitude of bias that might be introduced

from such trimming, .Jed en the available evidence it seems reasonable to



conclude that such bias would be quite small and that the reduction of
variance would be large enough to result in a reduction in the mean square

error.

8.1.4 Poststratification

As in most sample surveys, the respondent weights are random variables

ehat are subject to sampling varisbility. Even if there were no nonresponse

ehe respondent weights would at best provide unbiased estimates of the varivis

subgroup proportions. However, since unbiasedness refers to average

performnce over a conceptually infinite number of replications of the
seripling, it is unlikely the any given estimate, based on the achieved
sample, will exactly equal the population value. Furthermore, the respondent

weights have been adjusted for nonresponse and a few extreme weights have bean

reduced in size.

To redune the mean squared error of estimates using the sampling
weights, these weights were further adjusted so that estimated population

totals for a number of specified subgroups of the population, based on the sum

of weights of students of the specified type, were the same as presumably

better estimates based on composites of estimates from the 1985 and 1986
Current Population Survey and 1988 population projections made by the Census

Bureau. This adjustment, called poststratification, is intended especially to
reduce the mean squared error of estimates relating to student populations

that span several subgroups of the population, and thus to reduce the variance

of measures of changes aver time for such student populations.

8.1.4.1 1988 Poststratification Procedures

The poststrattfication in 1988 was done for each grade/age and
separately for each of the spiral assessments and each of the tape

assessments. Within each grade/age and assessment type group,
poststratification adjustment cells were defined in terms of race, ethnicity,

and NAEP region as shown in Table 8-1.

Table 8-1
Major Subgroups for Poststratification in 1988

Subgrom Race Ethnicity Region*

1 White Non-Hispanic NE

2 White Non-Hispanic SE

3 White Non-Hispanic Central

4 White Non-Hispanic West

5 Any Hispanic Any

6 Black Non-Hispanic Any

7 Other Non-Hispanic Any

Ilegions are the same as for stratificatior and reporting (see Chapter 3), except
that all of Virginia is inuluded in the southeast region fo: poststratification purposes
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The result is seven poststratificrtion cells for each tape session. For

the assessmPnts involving both age and grade e14.gible students, each of the

seven subgroups was further divided into two or three eligibility classes.

For age classes 9 and 13 and for the grade 11/age 17 bridge sample, thr(c

eligibility classes were used:

a) students eligible by both age and grade;

b) students eligible by age only;
c) students eligible by grade only.

For the grade 12/age 17 main assessment sample, the 7 subgroups were each

divided into two subclasses:

a) students eligible by grade (of any age);

b) students eligible by age only.

This variation in the procedure from that used for the other age classes and

for the grade 11/age 17 bridge was adopted because the independent estimates

of the numbers cf students in the population did not provide consistent data

on the numbers of twelfth grade students eligible only by grade (see Rust et

al., 1990, for further details).

Thus, there were 7, 14, or 21 cells for poststratification. The

poststratified weight for each student within a particular cell was the
student's base weight, with adjustments for nonresponse and trimming, times a

poststratification factor. For each cell, the poststratification factor is a

ratio whose denominator is the sum of the weights (after adjustments for

nonresponse and trimming) of assessed and excluded students, and whose

numerator is an adjusted estimate of the total number of students in the

population who are members of the cell. This estimated total was a composite

based on the October 1985 and 1986 Current Population Surveys and 1988
population projeccions. Table B-7 in Appendix B shows the distributior, of

poststratification factors for each of the 1988 assessments.

8.1.4.2 Differences From Earlier Procedures

The poststratification procedures used in 1988 were derived using an

approach similar to those used in 1984 and 198o, but with major variations.

To make the differences clear, the 1984 and the 1986 procedures will be

described.

The same poststratification procedures were used for both the 1984 and

1986 assessments. For the spiral assessments, 13 subgroups were defined in

terms of race, ethnicity, census region and community size (SDOC) as shown in

Table 8-2. Each of the 13 subgroups was further divided into three classes:

a) students eligible by both age and grade;

b) students eligible by age only;

c) students eligible by grade only.
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Table 8-2
Major Subgroups for Poststratification in 1986 and 1984

Subgroup Race Ethnicity Region SDOC*

1 White NonHispanic NE 1, 2

2 White NonHispanic NE 3, 4, 5

3 White NonHispanic SE, Central 1, 2

4 White NonHispanic SE, Central 3

5 White NonHispanic SE, Central 4, 5

6 White NonHispanic West 1, 2

7 White NonHispanic West 3, 4, 5

8 Any Hispanic NE, SE, Central Any

9 Any Hispanic West Any

10 Black NonHispanic NE Any

11 Black NonHispanic SE Any

12 Black NonHispanic Central, West Any

13 Other NonHispanic Any Any

*SDCC (Sample Description of Community) categories. 1--Bi8 City, 2--Fringe of Big City,
3--Hedium City; 4--Smal3. Place; and 5Extreme Rural.

The division of the sample by major subgroup and grade/age eligibility
class resulted in 39 poststratification cells for each age class. The final
weight for a student was the product of the base weight (as adjusted for
nonresponse and after trimming) and a poststratif" tion factor whose
denominator was the sum of those weights for the c I. to which the student

belongs and whose numerator was an adjusted estimate of the total number of

students in the cell. This adjusted estimate was a composite of estimotes

from the NAEP sample and an independent estimate based on projections based on
Current Population Survey estimates and Census rr4jections. The adjusted

estimLte was a weighted mean of the two estimatej, the weights being inversely
proportional to the approximate variances of the NAEP and the independent

estimates.

The sample of students in each of the tape assessments was much smaller
than the sample for the sr-ral assessments. Consequently, some subgroups in

Table 8-2 were collapsed for poststratification as follows:

1, 2 6, 7

3 8, 9

4 10, 11, 12

5 13

Furthermore, to improve comparability with earlier assessments, there was no
subdivision into age and grade eligibility classes, so that there were eight
poststratification cells for each age class.
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The 1988 poststratification procedures thus differ from those used for
the 1984 and the 1986 assessments in three ways:

1) The 1988 poststrata totals incorporate current Census Bureau
monthly population estimates by single years of age by
race/ethnicity groups. Such monthly estimates were not available
at the time of the poststratification of the 1984 and 1986
weights. Furthermore, the use of these estimates eliminated the
need to derive year-to-year retention factors for age 17 students,
as had been done in the previous years. This resulted from the
fact that the estimates of in-school eligibles were obtained using
data relating only to the particular grade and age in question,
rather than incorporating projections from younger ages and lower
grades, as was done in 1984 and 1986.

2) For the spiral assessments, the lumber of cells used in
poststratification was reduced from the 39 cells used in 1986 and
1984 to the 14 or 21 cells used in 1988. For the tape
assessments, the number of cells was reduced from eight to seven.
The poststrata used for 1988 vary substantially in mean
performance level and yet are large enough to produce reasonably
stable poststratification factors. The reduction in the number of
cells was made to increase the stability of the poststratification
factors in an effort to reduce the sampling variance.

3) The 1988 poststrata totals were derived solely from Current
Population Survey data and Census Bureau population projections
and, in contrast to the method used in previous years, plo,ced less
reliance on toe data from the 1988 NAEP samples. NAEP data were
still used to determine the proportion of students eligible by
both age and grade, for the spiral samples (other than for
grade 12).

The 1988 procedure was adopted in order to speed up the production of
the weights, since poststrata totals based only on Current Population Sur-,-ey
and Census data can be derived well in advance of the weighting of the data.

Appendix E describes the revisions made in the postttratification
weights for the main samples for 1984 for grade 4/age 9 and for grade 8/age
13, also to improve the accuracy of estimates for 1984 and the trend

measurements from 1984 to subsequent years.

8.1.4.3 A Measure of the Effect of Changes in Poststratification Procedures

It is clearly important to ascertain the impact of these changes in
pe6t3tzaLification on the estimates of sttbgr.up proficiencies. In particular,

it is important to establish that the measurement of trend in subgroup
proficiencies is affected in a minimal way by this revision in procedures.
The approach used to ascertain the effect of the change in poststratification
procedures was to reweight the 1986 samples according to the new procedures
and then compare the results with the previous results. (This approach is
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considerably more cost and time efficient than the alternrtt-e approach of
reweighting the ltin data according to the 1986 procedures.)

Tables 8-3, 8-4, and 8-5 show the result when the age-eligible students
in the trtnd samples of the 1986 assessm- t of reading are reweighted using
the new poststratification factors. Th- first two columns in each table
compare the new procedure with the old in terms of the estimated relative
frequencies by race/ethnicity, region, parental education, aLd grade. The

last two columns compare the two procedures in terms of the mean reading
proficiencies for those subgroups.

An examination of these tables shows that the effect of changing the
poststratification procedure on mean proficiency estimates is slight: in most
cases, the iifference between the proficiency estimates based on the two
procedures is less than one standard error (of the mean proficiency based on
the old method) and in every case the difference is less than 1.25 standard
errors. The differencos betwee., estimates based on the two poststratification
methods are well within the fluctuations to be expected by chance in eft'

the individual estimates.

We note that the standard errors of the difference betweLn the original
and revised estimates are likely to be relatively small, because of the high
degree of correlation between the two sets of estimates. However, the
important aspects of the change in the method are the sizes of the resulting
differences in estimates, relative 'co the precision of the estimates
themselves, as discussed above.

8.1.5 The Final Student-Weight: The Full-Sample Weight and the Season-

Specific Final Weight

The 1.-a1 weight asstgued to a student is the student full-sample
weight. This weight is the student's base weight after the application of the
various adjustmc ..s described above. The student full-sLmple weight was used

to derive all estimates of population and subpopulation characteristics that
have been presented in the various NAEP reports, includinc, simple estimates
such as the proport! of students of a specified type who would respond in a

certain way to an item and more complex estimates such as mean proficiency

levels.

In addition to the full-sample weight, a student season-specifi, weight
was also derived. The season-specific weight is to be used for analyses that
are based on data from the main NAEP assessments from either the winter
administration or the spring administration alone. The season-specific weight
is the student's season-specific base weight adjusted for nonresponse,
subjected to the trimming algorithm, and then poststratified. The winter and

spring season-specific .Teights were separately poststratified to the same
poststrata totals as were used for the full-sample weights. The distributions

of the season-sp Afic poststratification factors are summarized in Table 8-7

in Appendix B.
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Table 8-3

Effect of Change in Poststratification Procedures on
Relative Frequencies and Mean Reading Proficiencies, Age 9, 1986

Relative Frequencies

New Old
Procedure Procedure

Mean Reading
Proficiencies

New Old
Procedure Procedure

Observed Race/Ethnicity
White 76.0%(1.0) 76.5%(1.1) 214.7(1.5) 214.9( 1.3)

:lack 15.5%(0.5) 14.9%(0.5) 186.4(1.6) 185.0( 1.6)

Hispanic 6.0%(1.1) 6.2%(1.1) 189.0(2.9) 189.8( 3.3)

Other 2.4%(0.5) 2.5%(0.5) 204.7(6.2)! 203.7( 6.6)!

Region
Northeast 20.7:4(1.1) 21.11(1.1) 212.0(3.0) 212.3( 2.7)

Southeast 25.9742.0) 22.5744.7) 205.2(3.2) 202.5( 2.7)!

Central 26.2%(0.9) 28.6%(4.0) 211.7(2.5) 212.9( 2.7)

West 27.2%(1.6) 27.7%(1.6) 206.0(3.1) 206.5( 3.0)

Grade
< Modal Grade 34.2%(1.7) 33.9%(1.7) 188.3(1.2) 189.4( 1.4)

at Modal Grade 65.5%(1.7) 65.8%(1.7) 218.9(1.3) 218.5( 1.2)

> Modal Grade 0.3%(0.1) 0.3%(0.1) 238.2(8.8)! 241.9(11.3)!

Parental Education
Not Graduated H S 4.3%(0.4) 4.2%(0.4) 190.1(2.9) 189.5( 2.8)

Graduated H S 16.0%(0.8) 16.4%(0.7) 201.5(1.4) 202.2( 1.9)

Post H S 44.7%(1.2) 44.4%(1.2) 219.2(1.4) 219.0( 1.3)

Total 208.5(1.3) 208.6( 1.2)

Note: Standard errors in parentheRt:s

!
Interpret with caution- the sampling error cannot be accurately estimated,

since the eoefficient of variation of the estimated total number of students in the

subpopulation exceeds 20 percent.
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Table 8-4

Effect of Change in Poststratification Procedures on
Relative Frequencies and Mean Reading Proficiencies, Age 13, 1966

Relative Frequencies

New Old
Procedure Procedure

Mean Reading
Proficiencies

New Old
Procedure Procedure

Observed Race/Ethnicity
White 77.3%(0.9) 76.8%(1.0) 260.3(0.9) 258.8(1.2)

Black 14.4%(0.8) 14.4%(0.9) 239.2(1.9) 239.3,(1,A)
,

Hispanic 6.1741.0) 6.6%(1.1) 242.1(2.6) 242.2(3.1)

Other 2.2%(0.3) 2.2%(0.3) 262.3(3.6) 263.9(4.1)

Region
North:-ast 23.9%(1.6) 22.4%(1.6) 259.6(2.2) 258.7(2.1)

Southeast 23.9%(1.9) 24.7%(5.8) 254.3(1.6) 254.8(1.6)!

Central 25.6%(0.6) 24.9%(5.0) 25&.6(1.3) 250.8(3.6)

West 26.7%(1.4) 28.0%(1.5) 2,6.1(1.8) 256.0(1.7)

Grade
< Modal Grade 32.3%(1.6) 32.7%(2.1) 239.3(1.4) 238.4(1.4)

at Modal Grade 67.3%(1.6) 66.8%(2.1) 264.1(1.0) 263.0(0.9)

> Modal Grade 0.5:4(0.1) 0.5%(0.1) 279.5(6.5)! 275.8(6.0)!

Parental Education
Not Graduated H S 7.3%(0.5) 7.8%(1.0) 245.4(2.2) 244.2(2.9)

Graduated H S 29.6%(1.3) 30.5%(1.2) 249.8(1.2) 249.3(1.1)

Post H S 54.0%(2.0) 52.3%(2.1) 263.7(1.0) 262.7(0.9)

Total 256.2(0.8) 255.0(1.0)

Note: Standard errors in parenthr-es

1
Interpret with caution--the sampling error cannot be accurately estimated,

since the coefficient of variation of the estimated total number of students in the

subpopulation exceeds 20 percent.
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Table 8-5

Effect of Change in Poststratification Procedures on
Relative Frequencies and Mean Reading Proficiencies, Age 17, 1986

Relative Frequencies

New Old
Procedure Procedure

Mean Reading
Proficiencies

New Old
Procedure Procedure

-

Observed Race/Ethnicity
White 76.6%(0.4) 78.0%(0.4) 290.9(0.9) 291.4(n.9)

Black 14.6%(0.2) 13.5%(0.2) 264.9(1.3) 265.0(1.2)

Hispanic 6.4%(0.2) 6.2%(0.2) 266.3(2.4) 267.5(2.1)

Other 2.4%(0.3) 2.4%(0.3) 274.1(4.1) 276.0(4.4)

Region
Northeast 25.4%(1.2) 23.8%(0.3) 291.2(2.0) 293.1(2.0)

Southeast 24.0%(0.6) 21.2%(1.4) 280.0(1.0) 279.4(1.0)

Central 26.1%(0.6) 28.4%(1.5) 287.1(2.1) 288.1(2.1)

West 24.5%(0.9) 26.5%(0.5) 281.7(1.4) 282.7(1.5)

Grade
< Modal Grade 24.9%(0.6) 21.8%(0.6) 258.0(0.9) 257.7(1.0)

at Modal Grade 65.8A(0.4) 70.3%(0.4) 293.1(0.8) 293.1(0.8)

> Modal Grade 9.3%(0.6) 7.9%(0.5) 301.2(2.0) 301.0(2.1)

Parental Education
Not Graduated H S 9.3%(0.5) 8.9%(0.6) 265.0(1.1) 266.3(1.4)

Graduated H S 27.8%(0.9) 27.7%(0.8) 274.9(0.8) 275.9(0.8)

Post H S 58.9%(1.3) 59.4%(1.2) 295.3(0.8) 295.8(0.9)

Total 285.1(0.8) 286.0(0.9)

Note: Standard errors in parentheses
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The effects of all of the adjustments to the bas,:. weights are summarized
in Table B-8 in Appendix B, which shows the distribution of the singie factor
given as the product of SCHNRF, SESNRF, AOL:NRF, STUNRF, the trimming factor,
and the poststratification factor, for each of the assessment components. The

distributions of the final student weight- are given in Table B-9 in
Appendix B.

As indicated earlier, under some simplifying assumptfols the factor

1 + V2 indicates the approximate relative increase in variance of estioates

resulting from the variability in the weights. The factor 1 + V2 for each
sample is readily derivable from Table B-9 by adding 1 to the square of the
ratio of the standard deviation to the mean weight. These factors, resulting
from the combined effect of the variations in weights introduced by design and
from other causes, as discussed above, are gen.-..rally about 1.3 for the main

samples. They vary from 1.12 to 1.53 for the various bridge samples.

8.1.6 Other Weights

In addition to the weights for the assesset; students, weights were also
derived for excluded students and for the students whose teachers participated

in the teacher survey.

Weights for excluded students. Excluded students are students who were

designated by the schools as unable to complete the assessment because they
were non-English speaking, mildly mentally retarded (educable), or
functionally disabled. Since the same grade and age eligibility definitions
apply, no distinction is made between students excluded from the bridge
assessments and students excluded from the main assessments for grade 4/age 9

and grade 8/age 13. However, since the age and grade eligibility definitions
differ for the oldest age class, the excluded students from the grade 11/age
17 bridge assessments (with an October-September age definition and modal
grade of 11) are treated as separate from the excluded students from the grade
12/age 17 main assessment (with a calendar-year age definition and modal grade

of 12).

As in the case of the weights for the assessed students, the excluded
student weights were constructed from components reflecting the probab'lity of
selection, correction for nonresponse, weight trimming, and

poststratification. Further details on the derivation of the excluded student

weights can be found in Rust et al. (1990). The distributions of the base
weights, the various weight components and their composite, and the final
student weight are given in Table B-10 in Appendix B fcr each of the four

samples.

Weights for students in the teacher survey. The reading teachers of

every grade 4 student who was assessed for reading in the main assessment and

the writing teachers of every grade 8 student who was assessed for writing in
the main assessment were identified within each school. Up to seven of these

teachers within each school were selected to complete the teacher
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questionnaire; in schools with more than seven such teachers, a sample of five

teachers of students assessed for reading or writing (as appropriate) in the

main assessment was selected. Every selected teacher was provided a list of

all his or her students (up to a maximum of 10) who had been assessed for

reading or writing (as appropriate) in the main assessment. If more than 10

students fit the criteria, a random sample of 10 such students was provided.

The selected teachers were asked to complete a detailed questionnaire about

the capabilities of each selected student and the kinds of reading or writing

instruction the student received.

These data can be analyzed using the teacher-student weights. It is

important to note that the teacher-student weights are appropriate for use in

estimating the number or percent of students in the total population who have

various characteristics; they are not appropriate for use in estimating the

number of teachers or the number of teachers with various characLeristics.

They are supplied only for a subsample of students ane lre appropriate for use

in analyses involving the teacher-characteriLtics of studants (for examp)e, to

estimate the proportion of fourth-grade students whose readihg teachers

at least a master's degree).

The teacher-student weights are based on the final student weights of

those students in the main assessment who are linked to a completed teacher

questionnaire. The teacher-student weight is the nonresponse-adjusted student

weight further adjusted for the probability that the student's teacher -as

selected as well as for nonresponse on the part of the teachers.
Additionally, the teacher-student weights were subjected to the trimming

algorithm and poststratification adjustments. Further details on the

construction of these weights appear in Rust et al. (1990). The distributions

of the teacher subsampling adjustment, the teacher nonresponse adjustment, the

trimming factor, the poststratification factor, and their composite, together

with that of the final teacher-student weights, are summarized in Table B-11

in Appendix B.

Finally, in addition to these weights, which were used to derive all

estimates of population and subpopulation characteristics, other sets of

weights, called jackknife replicate weights, were derived to facilitate the

estimatir.-1 of sampling ,ariability by the jackknife variance estimation

tecnnique. These weights and the jackknife estimator are discussed in the

next section.

8.2 PROCEDURES USED BY NAEP TO ESTIMATE SAMPLING VARIABILITY

A major source of uncertainty in the estimation of the value in the

population of a variable of interest exists because information about the

variable is obtained on only a sample from the population. To reflect this

fact, it is important to attach to any statistic (e.g., a mean) an estimate of

the sampling variability to be expected for that statistic. Estimates of

sampling variability provide information about how much the value of a given

statistic would be likely to change if the statistic had been based on

another, equivalent, sample of individuals drawn in exactly the same manner as

the achieved sample.
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Another important source of variability is that due to imprecision in
the measurement of individual proficiencies. In NAEP, proficiencies in
subject areas are summarized through item response theory (IRT) or average
response method (ARM) models, but not in the way that these models are used in
standard applizations where each person responds to enough items to allow for
precise estimation of that person's proficiency. In NAEP, each individual
responds to relatively few items so that individual proficiency values are not

well determined. Consequently, the variance of any statistic based on
proficiency values has a component due to the imprecision in the measurement
of the proficiencies of the sampled individuals in addition to a component
measuring sampling variability. The estimation of the component of
variability due to measurement .mprecision and its effect on the total
variabilit) of statistics based on proficiency values are discussed in
Chapter 9.

The estimation the sampling variability of any statistic must take

into account the sample design. In particular, because of the effects of
cluster selection (students within schools, schools within PSUs) and because
of effects of nonresponse and poststratification adjustments, observations
1...tde on different students cannot be assumed to be independent of each other

(and are, in fact, generally positively correlated). Furthermore, to account
for the differential probabilities of selection (and Lhe various adjustments),
each student has an associated sampliLg weight, which should be used in the
computation of any statistic and which is itself subject to sampling
variability. Ignoring the special characteristics of the sample design and

treating the data as if the observations were independent and identically
distributed, will genetally produce underestimates of the true sampling
variability.

The proper estimation of the sampling variability of a statistic based
on the NAEP data is complicated and requires techniques beyond those commonly
available in standard statistical packages. Fortunately, the jackknife
procedure (see, e.g., Wolter, 1985; Frankel, 1971) provides good quality
estimates of the sampling variability of most statistics, at the expense of
increased computation, and can be used in concert with standard statistical
packages to obtain a proper estimate of sampling variability.

The jackknife procedure used by NAEP has a number of properties that
make it particularly suited for the analysis of NAEP data. When properly
applied, a jackknife estimate of the variability of a linear estimator (such
as a total) will be the same as the standard textbook variance estimate
specified for the sample design (if tho first-stage units were sampled with
replacement and approximately so otherwise). Additionally, if the finite
sampling corrections for the first stage units can be ignored, the jackknife
produces asymptotically consistent variance estimates for statistics such as
ratios, regression estimates or weighted means and for any other nonlinear
statistic that can be expressed as a smooth function of estimated totals of
one or more variables (Krewski & Rao, 1981).

Through the creation of student replicate weights (defined below), the

jackknife procedure the measurement of variability attributable to the
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use of poststratification and other weight adjustmeLt factors that are

dependent upon the observed sample data. Once these replicate weights are

derived, it is a straightforward matter to obtain the jackknife variance

estimate of any statistic.

The jackknife procedure in this application involves first defining
pairs of first-stage sampling units or of appropriate aggregates of them in a

manner that models the design as one in which two first-stage '..nits are drawn

with replacement per stratum in a manner reflective of the actual design.

(The term first-stage sampling unit is used here in an effort to avoid the

confusion that may .rise because it has been convenient and traditional to
retain the term PSU for large geographic sample units, many of which are

included in the sample with certainty.) This requires different approaches

for the certainty and for the noncertainty strata. For the main sample, the

60 noncertainty PSUs were formed into 30 pairs of PSUs, where the pairs were

composed of PSUs from adjacent strata within each subuniverse (thus the strata

were relatively similar on the characteristics of proportion minority
population, population change between 1970 and 1980, and the proportions of

urban and farm populations). Whereas the actual sample design was to select

one PSU with probability pzoportional to size from each of 60 strata, for
variance estimation purposes, the design is regarded as calling for the

selection of two PSUs with probability proportional to size with replacement

from eaeh of 30 strata. This procedure likely gives a small positive bias to

estimates of sampling error. The certainty PSUs are treated as strata for

variance estimation purposes (which they in fact are), with the largest

certainty PSU being treated as two strata (this is appropriate since
stratified selection was used within PSUs), and all the other 33 PSUs being

treated as a single stratum each. The schools in each of the 35 strata so

defined were the first-stage sampling units, and were assigned within each

strata to one of two half-samples, with equal probability, and systematically.

For those certainty PSUs with both winter and spring assessed schools, each

half-sample was composed of half winter schools and half spring schools, so as
not to reflect inappropriately between season differences as a component of

sampling error. For the noncertainty pairs, one PSU was assigned at random to

eaeh half-sample.

This procedure thus gives 65 half-sample pairs: 30 from noncertainty

PSUs and 35 from certainty ?Stis. About one-third of the U.S. population lives

within ehe 35 certainty PSUs and thus the total number of half-sample pairs

from this sector can be reduced somewhat, without appreciably reducing the

effective degrees of freedom available for variance estimation (see section

8.4). Thus each of the 26 pairs formed by the 26 smallest certainty PSUs was
combined with another pair from the same group. Thus these PSUs constitute 13

half-sample pairs. For each such pair,.a given half-sample contains half of

the schools (and hence their students) from each of two PSUs. The end result

was 52 jackknife pair, of half-samples--two containing students from the

largest certainty PSU, seven containing students each from a single large

certainty PSU, 13 containing students each from two smaller certainty PSUs,

with the. schools from each PSU split between the half-samples, and 30

containing students each from two noncertainty PSUs, one PSU per half-sample
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Similar pairing:. and half-samples were defined for the bridge

assessments and for the season-specific administrations of the main

assessment, but correspond to somewhat different clusters of PSUs and,

since fewer PSUs -tare involved, smaller numbers of pairs were defined in each

case. Further 3,1:.irmation on the construction of jackknife pairs can be found

in Rust et al.(1190).

NAEP's jackknife variance :stimator is designed for the situation where

the first-stage units, or appropriate aggregates of them, are paired within

strata. It esti.roates the sampling variability of any statistic as the sum of

components of vaziability that may be attributed to each of the jackknife

pairs. The variance attributed to a particular jackknife pair is measured by

estimating how much the value of the statistic would change if the information

embodied in the jackknife pair were to be changed. This is done by the

computation of a quantity ti called a pseudoreplicate, which is associated

with the ith jackknife pair, and which is an estimate of the statistic of

interest t based on an altered sample. Specifically, the ith pseudoreplicate

of the statistic t is created by randomly designating the half-sample members

of the pair as first and second, eliminating the data from the first half-

sample of the pair, replacing the lost information with that from the second

half-sample of the pair (so chat the second half-sample is included twice),

repoststratifying the weights, and then reestimating the statistic for the

pseudoreplicates based on this alt-red set of data.

The component of the sampling variability attributable to a jackknife

pair is estimated as the squared difference between the value of the statistic

for the complete sample and the pseudoreplicate associated with the pair. The

estimated sample variance of the statistic t is the sum of m squared

difference:, (where M is the number of jackknife pairs define4):

A

Var(t) - E (ti - t)2

1-1

The statistic for the pseudoreplicate associated with a given jackknife

pair is the original statistic for the pseudoreplicate recomputed using an

altered set of weights, referred to as the student replicate weights. The

student replicate weight, SRWTi, for the ith pair of first-stage units is

computea as follows:

1) Let WB be the nonresponse adjusted base weight of a student, where

WB accounts for the probabilities of selection and nonresponse but

does not include poststratification adjustments.
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2) Let WBi be the nonresponse adjusted replicate base weight formed
by replacing the second member of the jackknife pair by the first,

specifically:

vat

0 if the student is in the first set of
first-stage units in jackknife pair i

JF * WB if the student is in the second set of
first-stage units in jackknife pair i

if the student is in neither of the
first-stage units in jackknife pair i

where JF is a ccristant multiplier (usually equal to 2) designed to
maintain certain population totals.

3) Then the student replicate weight for the jackknife pair i is
obtained by applying the poststratification adjustments to the
weights Wu in the associated pseudoreplicate.

The poststratification adjustments are L zomruted for each jackknife

replicate to reflect more completely the total efftct of replacing one member

of a jackknife pair with the other. (Nonrespcilse adjustments are not

recomputed since these are generally performed within the PSU level and
therefore their effect is appropriately reflscted in the variance estimate.)

This estimation technique was used by NAEP to estimate all sampling

errors presented in the various reports. A similar procedure was followed to

estimate the sampling variability for statistics based on any of the bralge

samples. The only difference was in the number of jackknife pairs (and hence

replicate weights) used.

A further discussion of the variance estimation procedure used by NAEP

including a discussion of alternative jackknife estimators that were alst.

considered appears in Johr on (1989).

We noted above (as discussed in Chapter 9) that a separate est!mate of

the contribution to variance due to the imprecision in the measure of

individual profici.ncies is made and added to the jackknife estinuvze ef

variance. That variance component could have been appropriately reflected in

the jackknife variance estimates simply by separately applying the 1RT

computations to each jackknife replicate. Because of the heavier "RT

computational load, this was not done. Less work was involved by the simple

procedure of making separate estimates of this component to be added to the

jackknife variance estimates. Also, a separate measure of this component of

variance is then available, which would not be so if it were reflected in the

jackknife variance estimate.
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8.3 APPROXIMATING THE SAMPLING VARIANCE USING DESIGN EFFECTS

In practical terms, the major expenditure of resources in the
computation of a jackknife variance estimate occurs in the preparation of
estimates for each of the pseudoreplicates. In the 1988 assessment, this

implies that the statistic of interest to be recomputed up to 53 times,

once for the overall estimate t, and once for each of the up to 52
pseudoreplicates ti. Because this is a considerable increase in the amount of
computation required, relative to a conventional variance estimate, it is of
interest to see how much the jackknife variance estimates differ from their
less computationally intensive, simple random sampling based, analogues. For

this purpose, we will compare the jackknife variance estimates with the
conventional estimates for three commonly computed statistics: item

proportion-correct statistics, mean proficiency estimates for subgroups, and
simple regression coefficients.

The comp4rison of the conventional and the jackknife r.. ods of variance

estimation will be in terms of a statistic called the design elfect, which was
developed by Kish (1965) and extended by Kish and Frankel (1974). The design

effect for a statistic is the ratio of the actual variance of the statistic
(taking the sample design into account) over the conventional variance
estimate based on a simple random sample with the same number of elements.
The design effect is the inflation facto,: to be applied to the conventional
variance estimate in order to ae.just e.ror estimates based on simple random
sampling assumptions to account approximately for the effect of the sample

design. The value of the design effect depends on the type of statistic
computed and the variables considered in a particular analysis as well as the
combined clustering, stratification, and weighting effects occurring among
sampled elements. Generally, the design effects for statistics from complex
samples such as NAEP are greater than one, because variances based on simple
random sempling assumptions tend to provide underestimates.

8.3.1 Design Effects for Proportion-correct Statistics

As an example of the distribution of design effeccs to be expt.-Aed from
NAEP data, we first consider the design effect for the statistic P, the
estimated proportion of a specified subgroup cf the population who would
correctly respond to a given assessment item. The proportion-correct
statistic is the weighted mean of the responses to the item of the assessed
individuals who belong to the subgroup, where an individual's response is
either 1-correct or 0-incorrect. The design effect for the proportion-correct

statistic P is of the form

deff(P) - [Vara(P)]/[P(1 - P)/N].

In the above, N is the total number of individuals in the subgroup responding
to the item, Vara(P) is the jackknife variance of P, and P(1 - P)/N is the
conventional variance estimate of P. (Although the estimate P(1 - P)/N has

the same form as the simple random sampling estimator of the variance of a
proportion correct, the use cf sample weights in the estimation of P reflects
the appropriate distribution of the population.)
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The distributions of estimated design effects across items for

oportions correct by grade and by demographic subgroup within grade across

all cognitive reading items presented in the 1988 main assessment of reading

are indicated in Tables 8-6 through 8-8.

Table 8-6 aadresses the distributions of the design effects for the 81

multiple-choice cognitive reading items presented in 1988 to grade 4 students.

These distributions are shnwn for the population as a whole (Total) as well as

for a variety of demographic subgroups; gender; race/ethnicity (White, Black,

Hispanic, other); age (less than mcAal age, modal age, greater than modal

age); region (Northeast, Southeast, Central, West); size and type of

community (rural, low metropolitan, high metropolitan, big city, urban fringe,

medium city, small place); parental education (at most high school, graduated

high school, post-high school, graduated college, unknown); and type of school

(public, nonpublic). For each of these groupings of fourth-grade students,

Table 8-6 provides the lower quartile (LoQ), median, upper quartile (HiQ) and

maximum design effect as well as the meaa design effect for the 81 multiple-

choice items presented to fourth-grade students.

Equivalent information on the distributions of design effects for the 99

multiple-choice cognitive reading items presented to grade 8 students appears

as Table 8-7. The 108 mu'tiple-choice cognitive reading items presented to

grade 11 students are addressed by Table 8-8.

The particular demographic variables shown (gender, race/ethnicity, age,

region, parental education, and size and type of community) were selc...ted

because (1) they are major variables in NAEP reports and (2) they reflect

different types of divisions of the population that might have different

levels of sampling variability.

The tables show that the design effects are predominantly larger than 1,

indicating that standard variance estimation formulas will be generally too

small, sometimes markedly so. Although the distributions of design effects

appear somewha.. different fr_ certain subgroups of the population, they are,

perhaps, similar enough (at least within a grade) to select an overall

composLte value that is adequate for most purposes. in choosing a composite

design effect, some consideration must be made about the relative consequences

of overestimating the variance as opposed to underestimating the variance

For example, adopting the position that an overestimate of the variance is as

severe an error as an underestimate leads to using a composite that is near to

the center of the distributions of the design effects. Possible composites of

this type are the mean and median desig effects across the combined

distribution of all design ..q.fects. In the current data, the mean design

effects are 1.36, 1.31, and 1.36 respectively for grades 4, 8, and 12. These

are close to, but greater than, the median design effects. 1.29, 1.26, 1.30.

Alternatively, one can adopt the position that it is a graver error to

underestimate the variability of a statistic than to overestimate it. For

example, Johnson and King (1987) examine estimation of variances using design

effects (among other techniques) under the assumption that the consequences of

an underestimate are three times as severe as those of an overestimate of the
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Table 8-6

Distribut! , 3 of Design Effects Across Items
by Demographic Subgroup

for Proportion-correct Statistics
for the Cognitive Reading Items Given in 1988

Grade 4*

group kg/ ME(ILAD Big Max MERB

TOTAL 1.20 1.39 1.60 2.35 1.44

MALE 1.15 1.32 1.52 2.50 1.38

FEMALE 1.05 1.24 1.45 2.44 1.27

WHITE 1.05 1.26 1.54 2.08 1.29

BLACK 1.05 1.18 1.40 2.50 1.25

HISPANIC 1.11 1.37 1.59 2.32 1.38

OTHER 1.04 1.17 1.41 1.96 1.19

< MODAL 0.76 1.07 1.29 2.12 1.03

AT MODAL 1.00 1.31 1.48 1.96 1.27

> MODAL 1.17 1.35 1.61 2.27 1.41

NE 1.14 1.41 1.89 2.68 1.52

SE 1.13 1.52 1.94 3.48 1.63

CENTRAL 0.19 1.21 1.67 3.00 1.31

WEST 0.96 1.29 1.69 3.93 1.40

RURAL 0.69 0.99 1.30 3.08 1.09

LOW MET 1.13 1.52 1.88 4.06 1.59

HI MET 0.96 1.19 1.51 2.86 1.24

BIG CITY 1.51 1.96 2.43 3.43 2.03

FRINGE 0.99 1.24 1.82 3.30 1.41

MED CITY 1.36 1.74 2.09 3.22 1.76

SMALL PL 1.07 1.34 1.63 2.15 1.37

< HS 0.95 1.19 1.43 2.26 1.21

GRAD HS 1.01 1.20 1.36 1.70 1.18

HS + 0.99 1.14 1.43 1.84 1.19

GRADCOL 1.02 1.16 1.42 1.90 1.22

IDK 1.11 1.23 1 44 2.53 1.29

PUBLIC 1.24 1.40 1.68 2.46 1.47

NON-PUB 1.0 1.24 1.53 2.25 1.32

* Distributions are based on 81 multiple-choice items.
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Table 8-7

Distributions of Design Effects Across Items
by Demographic Subgroup

for Proportion-correct Statistics
for the Cognitive Reading Items Given in 1988

Qom L00 4edia

Grade 8*

1112 MAX Maim

TOTAL 1.17 1.36 1.57 2.24 1.38

MALE 1.11 1.30 1.57 2.55 1.36

FEMALE 1.06 1.23 1.36 1.94 1.24

WHITE 1.18 1.38 1.55 2.57 1.39

BLACK 0.98 1.25 1.50 2.46 1.28

HISPANIC 1.05 1.26 1.56 2.57 1.32

OTHER 0.97 1.17 1.35 2.50 1.20

< MODAL 0.69 1.03 1.29 2.38 1.01

AT MODAL 1.11 1.30 1.52 1.95 1.32

> MODAL 1.02 1.21 1.37 1.94 1.21

NE 0.96 1.22 1.52 2.89 1.30

SE 0.92 1.32 1.63 2.85 1.35

CENTRAL 1.16 1.61 2.07 3.61 1.67

WEST 0.93 1.25 1.69 3.70 1.40

RURAL 0.84 1.18 1.67 4.15 1.32

LOW MET 0.88 1.15 1.50 2.95 1.22

HI MET 0.98 1.38 1.72 2.98 1.41

BIG CITY 1.19 1.51 1.88 4.34 1.59

FRINGE 1.06 1.28 1.59 2.37 1.34

nED CITY 0.94 1.22 1.58 3.14 1.30

SMALL PL 1.03 1.32 1.65 2.66 1.34

< HS 1.10 1.26 1.42 2.19 1.26

GRAD HS 1.03 1.24 1.45 1.82 1.24

HS + 1.00 1.17 1.40 2.06 1.21

GRADCOL 1.01 1.20 1.47 2.30 1.25

IDK 1.07 1.21 1.39 1.99 1.23

PUBLIC 1.13 1.35 1.58 2.29 1.38

NON-PUB 0.95 1.24 1.48 2.32 1.24

* Distributions are based on 99 multiple-choice items.
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Table 8-8

Distributions of Design Effects Across Items
by Demographic Subgroup

for Proportion-correct Statistics
for ehe Cognitive Reading Items Given in 1988

Prom) L22 Medja

Grade 12*

fljQ MAX Mean

TOTAL 1.21 1.42 1.60 2.76 1.42

MALE 1.16 1.36 1.56 9.34 1.3o

FEMALE 1.13 1.32 1.53 2.29 1.37

WHITE 1.11 1.35 1.49 2.31 1.32

BLACK 3.15 1.38 1.63 2.66 1.42

HISPANIC 1.18 1.39 1.62 3.72 1.44

OTHER 1.04 1.21 1.49 2.08 1.28

< MODAL 0.70 1.01 1.33 2.27 1.03

AT MODAL 1.19 1.41 1.66 2.67 1.41

> MODAL 1.04 1.23 1.40 2.26 1.25

NE 1.06 1.26 1.68 3.20 1.39

SE 0.87 1.10 1.57 3.29 1.23

CENTRAL 0.79 1.13 1.49 4.07 1.23

WEST 1.06 1.31 1.72 3.61 1.42

RURAL 0.70 1.05 1.57 3.51 1.18

LOW MET 1.02 1.38 1.69 5.65 1.45

HI MET 1.00 1.39 1.85 3.82 1.49

BIG CITY 1.06 1.31 1.75 3.73 1.49

FRINGE 0.73 1.07 1.43 2.26 1.13

MED CITY 0.94 1.24 1.90 3.60 1.41

SMALL PL 1.08 1.42 1.81 2.96 1.44

< HS 1.11 1.30 1.57 2.73 1.?5

GRAD HS 1.10 1.26 1.45 2.17 1.30

HS + 1.06 1.23 1.39 2.17 1.25

GRADCOL 1.12 1.32 1.55 2.12 1.35

IDK 1.13 1.41 1.80 4.83 1.57

PUBLIC 1.21 1.A1 1.58 2.33 1.41

NON-PUB 1.09 1.45 1.84 2.75 1.50

* Distributions are based on 108 multiple-choice items.
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same magnitude. Adopting a loss function that is a weighted sum of absolute

values of the deviations of predicted from actual, with underestimates
receiving three times the weight of overestimates, produces the upper quartile
of the design effects as the composite value. This assumes that the

distribution of design effects is roughly independent of the jackknife
estimates of variance, so that the size of a design effect does not depend on

the size of the variance. The values of this composite, for grades 4, 8, and

12, respectively, are 1.59, 1.54, and 1.59.

8.3.2 Design Effects for Subgroup Mean Proficiency Scores

Since most of the analyses conducted by NAEP are based on the results of

scaling models that summarize performance of students across a learning area,
we next consider the design effects to be expected for analyses based on these

scale scores. For reasons given in Chapter 9, NAEP provides each individual
with a set of "plausible values," each of which is a random draw from the

distribution of the potential scale scores for that individual. Since our

current interest is on the effect of the sampling design on estimation and

inference, we will restrict out attention to a single measure of an
individual's proficiency, the first plausible value of the individual's scale

score.

A key statist-ic of interest is the estimated mean proficiency of a

subgroup of the pGyulation. An estimate of the subgroup mean proficiency is
the weighted mean of the first plausible values of proficiency_of the sampled

individuals who belong to the subpopulation of interest. Let Y be the

weighted mean of the plausible values of the sampled members of the

subpopulation. The conventional estimate of the variance of Y is

Var0(3) - [ E wi.(yi - -11)2] / [N.14]

t-1

where N is the total number of sampled individuals in the subpopulation for

which proficiency scores are available, wi is the weight of the ith

individual, yi is a plausible value from the distribution of potential scale

scores for that individual, and 14 is the sum of the weights across the N

individuals.

The design effect for the subgroup mean proficiency estimate is

deff(71) - Varix(V) / Vare.n(V)

where Varjx(V) is the jackknife variance of Y. (As has been pointed out

previeusly, Varix(Y) as computed does not measure the variability of Y due Lc'

imprecision in the measurement of the proficiencies of the sampled

individuals. The astlmation of this very important source of variability is

discussed in Chapter 9.)

Values of the average design effects for subgroup mean proficiencies are

displayed, by -ade, in Table 8-9. The subpopulations considered in this
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Table 8-9

Average Design Effects
by Demographic Subgroup and Grade
for Mean Reading Proficiency Scores*

Group Grade 4 Grade 8 Grade 12

TOTAL 3.08 3.10 2.45

MALE 2.46 2.43 1.79

FEMALE 2.02 2.30 2.51

WHITE 2.88 3.72 2.51

BLACK 1.57 2.32 1.44

HISPANIC 1.41 1.39 1.43

OTHER 1.23 1.14 1.03

< MODAL 0.92 0.79 0.94

AT MODAL 2.23 2.31 2.84

>, MODAL 2.43 1.88 1.32

NE 4.40 2.15 4.09

SE 3.83 2.48 1.08

CENTRAL 3.51 8.35 2.15

WEST 3.15 1.85 1.96

RURAL 2.14 3.34 1.83

LOW MET 2.42 2.43 2.57

HI MET 3.05 3.10 4.11

BIG CITY 6.32 4.20 2.35

FRINGE 3.58 3.11 1.85

MED CITY 5.29 2.19 3.24

SMALL PL 3.90 3.69 3.04

<HS 1.09 1.25 1.31

GRAD HS 1.51 2.28 0.84

HS + 0.93 1.20 1.09

GRADCOL 1.59 1.78 2.10

IDK 1.61 0.96 2.68

PUBLIC 3.41 3.08 2.23

NON-PUB 3.61 2.36 4.16

* Design effects are based on the conventional and jackknife
variances of subgroup means of the first plausible values of reading
proficiency.
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table are identical with those considered for the design effects of

proportion-correct sta..istics. It is intentsting to note that the design

effects for subgroup mean proficiency estimates are noticeably larger than the

design effects for the proportion-correct statistic:z. This suggests a larger

effect of clustering for mean proficiency scores (which are averages of

continuous variables) than for proportion-correct statistics (which are

averages of binary variables). Perhaps more important, this increase in

design effect may arise because of the use of BIB spiraling. Thus, for a

percent correct for an item, the number of students taking the item within a

first-stage sampling unit is less than half the number that contribute to the

average proficiency score for a subject mathematics or science. About

7/3 as many students within a first-stage sampling unit are assessed on a
subject as on an item, and contribute to an average proficiency score for the

subject. Consequently, the effective cluster size (and design effect) for an

average proficiency is likely to be larger--although net as large as it likely

would be if all students assessed in a subject T.,,tre given all items for that

subject.

As was the case for the design effects of the proportion-correct
statistics, three candidates for an overall composite design effect for

subgroup mean proficiencies are the mean, the median, and the upper quartile

of the distribution of design effects. The values of these potential

composite valuas, by grade, are as follows:

Grade 4 Grade 8 Grade 12

Mean 2.70 2.54 2.18

Median 2.45 2.32 2.13

Upper Quartile 3.56 3.10 2.65

Each of the.se values is roughly twice the equivalent value for the design

effects of proportion-correct statistics.

We note that the Var(coj as defined above is an estimate of S2/N where

S2 represent5; the unit variance for a simple random sample for the population

of students from which the sawle is also drawn. This is an appropriate

estimate of the increase in vhriance over simple random sampling from that

population. However, the computer packages used for estimating ele variance

may not reflect the weights in estimating the unit variance, as given above,

but LIstead may provide an estimate of a unit variance of the form

E (Yi Y02/N2.

In this case, the unweighted estimate of unit variance would be appropriate

for the denominator of a design effect measure of the increase in variance

over the unit variance as estimates by the computer package. If there is no

correlation between the wi and yi, there would be little difference between

the two.
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8.3.3 Design Effects fcr Simple Regre:ision Coefficients

Table 8-10 shows the design effects for simple regression coefficients
from the weighted regression of the first plausible value of reading
proficiency on each of the individual conditioning variables. (The codings of

the conditioning variables appear in Appendix -.) The coaventional standard
errors were obtained from a standard weighted 'egression in which the weights

were scaled to add to the total sample size, thereby more closely representing

the true amount of information available in the construction of the standard
errors relative to the standard errors that would have been produced if the

weights were left in their original metric. We see from Table S-10 that this

scaling of the weights does not go nearly far enough in terms of appropriately
representing the true sampling variability of the regression estimates.

The mean, median, and upper quartile of the distribution of the design
effects for regression coefficients are, by grade:

gracIt21 Grade 8 Grade 12

Mean 2.40 2.02 1.91

Median 1.78 1.64 1.59

Upper Quartile 3.31 2.56 2.14

The mean, median, and upper quartiles of the distribution of design
effects for regression coefficients are distinctly larger than those of the
proportion-correct statistics, but are somewhat smaller than those of the

subgroup mean proficiencies. This results accords with the conjecture made by

Kish and Frankel (1974) that the design effects for complex statistics (such
as regression coefficients) tend to be smaller than the corresponding design

effects for means of the same variable.

8.4 THE DEGREES OF FREEDOM OF THE VARIANCE ESTIMATE

It is important to have an indication of the number of degrees of
freedom to attribute to the jackknife variance estimator Var(t). The deg ,es

of freedom of a variance esti,Lator provide information on the stability of

that estimator: the higher the number of degrees of freedom, the lower the

variability of the estimator. IL practical terms, th number of degrees of

freedom of the variance estimator corresonds to the number of residual
degrees of frnedom tl,at can 1,Je assumed for inferential procedures.

Since the jat..kknife procedure estimates the sampling variability of the
statistic by assessing the effect of change in the sample at the paired first-

stage sampling tnit (FSSU) level, the number of degrees of freedom of the

variance estimator Var(t) will be at most equal to M, the number of FSSU

pairs. The maximum number of degrees of fretdom equals the number of
independent pieces of information used to gererate the variance. In the case

of data from the main assessments, the pieces of information are the 52

squared differences (ti - 02 , each supplying at most one degree of freedom

(regardless of how many individuals were sampled within any FSSU).

220

2



Table.8 -10

Average Design Effects by Grade
for Simple Regression Coefficients Based on Reading Proficiency Scores*

Coefficient Grade 4 Grade I Grade 12

FEMALE 1.37 1.87 1.86

BLACK 1.32 1.84 1.30

HISPANIC 1.24 1.71 1.48

ASIAN 2.00 0.51 1.14

HI METRO 3.29 3.08 4.19

OTHER STOC 6.02 2.83 3.70

SOUTHEAST 3.94 2.96 1.49

CENTRAL 3.30 7.81 2.13

WEST 3.58 2.59 2.12

H.S. 1.07 1.43 1.20

>H.S. 0.71 0.93 0.95

GRAD COLLEGE 1.46 1.51 1.93

PARED MISSING 1.32 1.49 3.57

3-4 ITFAS 0.75 1.26 1 26

>4 ITEMS 1.21 1.5_ 1.96

TV 1.70 1.50 1.02

TV SQUARED 1.65 1.41 1.00

LANG MINORITY 1.31 1.89 1.92

NO HW GIVEN 2.22 1.69 2.50

HOMEWORK 2.24 2.47 2.50

TIME HW 2.05 1.59 1.79

X LUNCH 6.41 3.05 2.14

NO LUNCH 6.98 3.42 3.61

MINORITY SCH 3.54 3.33 2.69

INTEGRATED SCH 4.72 3.14 3.76

MODAL AGE 1.02 1.74

> MODAL AGE 1.88 1.05 1.72

NONPUBLIC 3.33 1.96 4.15

HOME HELP 1.69 1.24 1.47

MULTIPAR 0.84 1.05 1.07

MOM HOME 1.21 2.09 1.34

MOM WORK 2.15 1.57 1.36

SOM READ 1.43 1.93 1.2o

LOT READ 1.66 1.19 1.61

LOW ABSENT -- 1.45 1.59

GRADES 1.45 1.17

COL PREP -- 1.51

VOC-TECH -- 1.13

TYR-COL - 1.40

4YR-COL -- 1.13

HRS WKED - 1.22

ADV ENGLISH - 1.28

REM ENGLISH 2.58

* Regressions are based on the first plausible values of reading
proficiency.
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The number of degrees of freedom of the sample variance estimator can be
strictly less than the number of FSSU pairs. For example, suppose that the
statistic t is a mean for some subgroup and no members of that subgroup can
come from either FSSU in the ith FSSU pair. (Examples of such a subgroup are
any PSU-level partitioning of che population, such as region.) In this
instance, ne:ther member of the FSSU pair i directly contributes to the
,timate of t, so that the pseudoreplicate ti would nearly equal the statistic

t. If the replicate weights used to generate ti had not received
poststratification adjustments, the resulting pseudoreplicate ti would be
identical to the overall estimate t so that (ti - t)2 - 0. In this case, such
a FSSU pair would impart no information to the variability of the statistic t
and thus contribute zero degrees of freedom to the variance. However, since
the replicate weights have received poststratification adjustments, the
component (ti - t)2 is measuring the effect of the poststratification on the
estimate. While being nonzero, such a component will tend to be much smaller
in magnitude than the sqtared difference (tk - t)2 for any PSU pair k that
does contribute to the estimate of t (see Rust, 1985).

The squared difference (ti - t)2 estimates ai2, say, the contribution to
the sampling variance of the statistic t which can be attributed to the i-h
FSSU pair and Var(t) estimates the sum of the contributions across all pairs.

M
E 2

al. .

i -1

If the Cri2 vary widely, as when a few of the ai2 are markedly larger than the
remainder, as in the above case, then "ar(t) is predominantly estimating the
sum of these larger components, which dominate the remaining terms. The
effective degrees of freedom of Var(t) in this case will be nearer to the
number of dominant terms.

One way to estimate how many degrees of freedom to attribLte to the
jackknife variance estimate of a statistic t is to match estimates of ale
first -wo moments of Var(t) to those of a chi-square random variable
(Satterthwaite, lq41). If the ti are normally dis -ibuted, the effective
number of degrees of freedom using this approximation is

m

[ E (ti - 02 ] 2

L-1
dfeff -

M
E (tt - t)4

1.'4

However, this approximation will overestimate the effective degrees of
freedom if the distribution of the differences ti - t has positive kurtosis
(Cochrau, 1977, p. 96). A more direct way of assessing the effective degrees
of fraedom of a variance estimate is possible when a number of independent
replicates of the estimate are available. In such a situation, the ordered
values of the replicate estimates of Var(t) are compared with the expected
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values of the order statistics of variow chi-square distributions. The aim

is to find the chi-square distribution that nust ,Aostly matches the empirical

distribution. If the distrilution of Var(t) s appro\imately chi-square, a
quantile-quantile plot (Chambers, Cleveland, Kleiner, & Tukey, 1983, section
6.2) of the ordered replicate estimates versus the expected values of the
order statistics from the best fitting chi-square distribution will be close

to a straight line through the origin. The degrees of freedom for that best
fitting chi-square distribution are taken to be the effective degrees of

freedom of Var(t).

This procedure will be followed to estimate the effective degrees of
freedom for the variance estimates of the subpopulation mean proficiencies and
of the regression coefficients. A slightly different procedure will be used
for the effective degrees of freedom of the variances of weighted proportion-

correct statistics.

It is possible to estimate the number of degrees of freedom to attribute
to the jackknife variance estimates of the weighted proportion-correct
statiJtics by considering the distribution of design effects for a given set
of items in a population or subpopulations (such as males or total) under the
assumptions that the individual design effects are all estimating the same,
underlying, design effect D and that the variance estimates of all weighted
proportion-correct statistics have the same degrees of freedom, f.
Specifically, assume that the jackknife variance estimate, Vj, of the

jth

weighted proportion-correct statistic, Pj, is distributed like the random

variable (aj2 / f) Xf2, where Xf2 is a chi-square random variable with f
degrees of freedom and aj2 is the expected value of V. Further assume that

the expected value of the conventional variance estimate is aj2/D, where D is

the underlying design effect. Then, for a sufficiently large sample size, so
that ehe conventional variance ebtimate can be taken to be aj2/D, the design

Affect of Pi will be approximately distributed like the constant (D/f) times a
chi-square random variable with f degrees of freedom. If the underlying

design effect D and the degrees of freedom f are the same for all Pj, ther the

distribution of the estimated design effects of Ale proportions correct across

the set of items will be approximately distributed like a multiple times a
chi-square random variable with f effective degrees of freedom.

Under these assumptions, the value of the effective degrees of freedom

for the design effects of a given subpopulation (such as males in the fourth

grade) is found by comparing the ordered values of the design effects for all

of the proportion-correct statistics for that group with the expected values

of the order statistics of a sample of the same size of chi-square random

variables with f degrees of freedom. The comparison is repeated for all
integral degrees of freedom f between 1 and M (where M-52 for the main

assessment). The value of f that minimizes the residual mean-square of the

least-squares line through the origin predicting th ordered design effects

from ehe chi-square order statistics is the effective degrees of freedom for

the set of design effects.

Table 8-11 shows the result of this estimation of the effective degrees
of freedom of the design effects, and hence the jackknife variance estimates,

for the weighted proportion-correct statistics. The quality of the
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Table 8-11

Effective Degrees of Freedom for ehe Design Effects
of the Proportion-cor.,:ct Statistics

gi2UR Grade 4 Grade 8 gradg_12

TOTAL 41 37 40
MALE 36 32 35

FEMALE 27 47 40
WHITE 31 36 41
BLACK 25 23 30
HISPANIC 27 23 30
OTHER 38 26 33
< MODAL 16 13 13

AT MODAL 36 46 41
> MODAL 38 48 40
NE 17 15 11
SE 12 11 9

CENTRAL 11 12 10
WEST 13 11 13

RURAL 10 10 7

LOW MET 12 15 13

HI MET 15 14 13

BIG CITY 19 13 13

FRINGE 13 25 11

MED CITY 15 11 9

SMALL PL 21 18 18

< MS 22 35 32

GRAD HS 39 38 36

HS + 34 35 43

GRADCOL 42 30 44

IDK 34 43 14
PUBLIC 38 33 42
NON-PUB 21 24 14
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approximation to the distribution of the desig.i effects is quite good: In

every case, the residual mean squared error from the -ediction of the ordered
values of the design effects from the order statistics from a chi-square
distAbution with the effective degrees of freedom was no more than 10 percent
of the variance of the actual values and was within 5 percent in all but two
of the 84 cases.

The numbers in Table 8-11 show that the effective degrees of freedom of
the jackknife variance estimates are indeed no larger than the number of FSSU
pairs, and are, in fact, markedly smaller in some cases. There appear to be
two major groupings:

1) Variance estimates for weighted proportion statistics
corresponding to subpopulations that can appear in any PSU in the
sample. These subpopulations include: total, the two genders, two
of the four race/ethnicity groups (White and Other), students at
or above modal age, the five levels of parental education (except
for grade 12), and public schools. The variance estimates for
these subpopulations have the highest number of effective degrees
of freedom. The estimated range is between 26 and 48, and the
average is about 38. (Some exceptions are Black and Htspanic
students, age less than modal age for grade, less than high-school
education, nonpublic school students, and parent's education
unknown. Note that while these classes can appear in any PSU,
they tend to vary widely among PSUs; or may also be based on a
very small sample of students. The estimated effective degrees of
freedom for these range from 13 to 38, and average about 23.)

2) Variance estimates corresponding to subpopulations that can only
appear in certain parts of the sample; such as the 4 regions and
the 7 size and type of community designations. These tend to have
the smallest effective degrees of freedom. They range between 7
and 15, and average about 13.

It is also interesting to determine how many degrees of freedom to
attribute to the variance estimates for the subpopulation mean proficiencies
and for the regression coefficients. Tables 8-12 and 8-13 provide this
information. In constructing these tables, a replication procedure was used
rather than that used for Table 8-11 since, instead of having a large number
of design effects (one for each item) from which to build a distribution, we
have only a single jackknife variance for each of the subpopulation means and
regression coefficients. In order to produce a distribution of variances for
each of the coefficients, the full sample of respondents was split into seven
interpenetrating subsamples based on the assessment booklet taken. (Recall

that the main assessment of reading consisted of seven booklets at each
grade/age that were spiraled throughout the sample.) Thus, all students
receiving the first reading assssment booklet were placed in the first
subsample; all students receiving the second booklet were placed in the secoad
subsample; dnd so on. The result is seven samples, each of which incleCa all
of the PSUs in the full sample while including roughly 1/7 of the students
within each of the PSUs. Because of the reduced student sample size, the
jackknife variance estimate based on one of the3e subsamples will be somewhat
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Table 8-12
Effective Degreec of Freedom for the Design Effects

for Mean Reading Proficiency Scores*

Group Grade 4 2LIckt_a grAlt_la

TOTAL 46 41 49
MA1E 35 26 52
FEMALE 21 52 47
WHITE 22 45 52
BLACK 22 32 26
HISPANIC 52 14 26
OTHER 16 31 23
< MODAL 16 7 12
AT MODAL 23 49 52
> MODAL 29 26 39
NE 18 15 22
SE 16 27 10
CENTRAL 10 11 11
WEST 10 7 9
RURAL 52 9 6
LOW MET 12 12 21
HI MET 23 21 8
BIG CITY 39 29 11
FRINGE 15 31 15
MED CITY 27 16 20
SMALL PL 14 14 52
< HS 52 52 22
GRAD HS 48 34 52
HS + 35 28 33
GRADCOL 49 J2 52
IDK 27 37 5
PUBLIC 22 50 35
NON-PUB 51 52 46

* Design effects are based on the first plausible values of reading
proficiency.
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Table 8-13

Effective Degrees of Freedom for the Design Effects
for Simple Regression Coefficients Based on Reading Proficiency Scores*

Coefficient arivig_A Grade 8 Grade 1Z

FEMALE 33 52 32

BLACK 28 52 31

HISPANIC 52 18 15

ASIAN 7 20 6

HI METRO 23 20 10

OTHER STOC 52 50 16

SOUTHEAST 16 33 30

CENTRAL 12 13 17

VEST 13 18 22

H.S. 34 35 52

>H.S. 20 47 35

GRAD COLLEGE 52 52 18

PARED MISSING 38 15 3

3.4 ITEMS 52 48 37

)4 TTZMS 44 52 40

TV 13 40 23

TV SQUARED 21 52 12

LANG MINORITY 28 52 52

NO HW GIVEN 52 11 11

HOMEWORK 52 13 13

TIME HW 40 28 37

X LUNCH 13 21 52

NO LUNCH 38 37 20

MINORITY SCH 13 28 9

INTEGRATED SCH 14 52 39

MODAL AGE 17 30 52

> MODAL AGE 20 25 40

NONPUBLIC 24 30 52

HOME HELP 52 52 26

MULTIPAR 29 31 43

MOM HOME 25 21 15

MOM WORK 52 29 36

SOM READ 52 52 41

LOT READ 42 52 39

LOW ABSENT 24 52

GRADES 52 26

COL PREP 24

VOC-TECH 22

2YR-COL 17

4YR-COL 42

HRS WKED 14

ADV ENGLISH 18

REM ENGLISH 3

* Regressions are based on the first plausible values of reading

proficiency.
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larger than the est'mator from *I-.e full sample. Because the effects of
clustering have been reduced, Lhe design effects for these replicate variance
estimates will be reduced. However, since the same number of jackknife pairs
a involved, the replicate variance estimates may reasonably have
al,eroximately the same number of degrees of freedom as did the estimate from
the full sample.

For each of tne seven subsamples, jackknife variances, conventional
variances, and design effects were estimated for each of the subpopulation
means and regression coefficients. For each subpopulation mean and regression
coefficient, he best fitting chi-square distribution to the distribution of
the seven design effect estimates was found, in the same manner analogous as
that used for the design effects of the proportion-correct statistics. The

resulting effective degrees of freedom appear in Table 8-12 for the
subpopulation means and in Table 8-13 for the regression coefficients.

We see again that the effective degrees of freedom of the variance
estimates tends to be smaller than the number of FSSU pairs, and that this is
true for each of the subpopulation means and regression coefficients.
Unfortunately, the most striking characteristic of these estimates of
effective degrees of freedom is their variability: the effective degrees of
freedom of a subpopulation for one grade can differ considerably from the
equivalent estimate for a different gfdde. (AT extreme example is the rural
subpopulation mean, which has effective deg__ of freedom, for grades 4, 8

and 12, of 52, 9, and 6.) This variability may be reflecting the instability
of the degrees of freedom estiwates since e -h estimate is based on only 7
values. The degrees of freedom estimates ± the proportion-correct
statistica are much more stable since these are based on at least 81 values.

The eff.tf-,e degrees of freedom for the NAEP jackknife variance
estimates are markedly smaller than the degrees of freedom attributed to the
corresponding error estimates from conventional techniques. This fact affects
inferential procedures since significance tests based oh the conventional
degrees of freedom will be too lib-ral (and confidence intervals will be to.)
small). Fortunately, for the usual significance levels, the effect of using
the effective degrees of freedom rather than the conventional values is
generally moderate: a t statistic significant at the a-5% level assuming
infinite degrees of freedom ( .Qsentially the conventional estimate) is
significant at the a-6% level for 20 effective degrees of freedom, the a-7%
level for 10 effective degrees of freedom, and the a-10% level for five
effective degrees of freedom.

For practical purposes, the impact of the reduced degrees of freedom on
inferential techniques can be largely accounted for by (1) using a moderate
number (say 25) of degrees of freedom f,r all inferences of items Chat can
appear in all PSUs, and (2) using a smaller number (say 10) for the remaining
items. Certainly one should be cautious about barely significant results for
subgroups that are highly clustered in the population.
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Chapter 9

SCALING PROCEDURES1

Robert J. Mislevy

Educational Testing Service

A key innovatimi in NAEP during the ETS tenure is scale-score reporting.

With scaling methods, the performance of a sample of students in a subject

area or subarea can be summarized on a single scale even when different

students have been administered different exercises. Similar procedurec can

be used to summarize responses to sets of related background questions. This

chapter presents an c-verview of the scaling methodologies employed in the

analyses of the 1988 NAEP surveys:

Section 9.1 briefly discusses the perspective on
scaling from which the procedures were conceived and
applied.

Section 9.2 reviews the "plausiblz values" methodology
used in NAEP scale-score analyses.

Section 9.3 describes how plausible values are used in
subsequent analyses.

Section 9.4 lists the scale-score anclyses carried out

on the 1988 data.

Details of scaling procedures for specific subject areas are prescated in

Chapters 10 through 15.

9.1 SCALING IN NAEP

NAEP reports were originally envisaged some 20 years ago as simple lists

5

of percents correct to individual survey items, in the population as a whole

and in subpopulations of particular interest. It soon became apparent,

however, that major features of the detailed results from hundreds of items

could not be effectively communicated without some kind of summarization The

Education Commission of the States, the NAEP contractor at that time,

introduced averages of percents correct for sets of items, which summarized

pattern of performance in groups of related exercises and made it possible to

compare more easily the general performances of subpopulations--as long as

1The contributions of Albert Beaton, Eugene Johnson, David Freund, Bruce

Kaplan, Jennifer Nelson, Kathleen Sheehan, Minhwei Wang, and Rebecca Zwick to

this chapter are gratefully acknowledged.
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those subpopulations had been Ilresented a common subset of items. Because
this approach limits comparisons to percents correct on specific sets of
items, it provides no simple way to report trends over time as the item pool
evolves. Moreover, it gives no information about the distributions of skills
among students in targeted subpopulations.

These limitations can be ove-rcome by the use of response scaling
methods. If several items require s-Alar skills, the regularities observed
in response patterns can often be exploited to characterize both respondents
and items in terms of a relatively small number of variables. When combined
through appropriate mathematical formulas, these variables capture the
duminant featu...es of the data. Using the scale, it becomes possible to talk
about distribytions of proficiency in a population or subpopulation, and to
estimate the relationships between profictency and background variables.

Early work on scaling is attributed to Thurstone, but the more recent
developrent of item response theory (IRT) has been particularly influential on
measurement practice (Hambleton, 1989). IRT and a newly developed procedure
called the average response method (ARM), both of which are reviewed in
section 9.2, are the two scaling procedu.es ETS has introduced in NAEP
reporting.

We hasten to point out that any procedure of aggregation, from a simple
average to a complex multidimensional scaling model, highlights certain
patterns at the expense of other potentially interesting patterns that may
reside within the data. In a very real sense, every single item in a NALP
survey is of interest in its own right, and can provide useful information
about what young Americans know and can do. The choice of an aggregation
procedure must be driven by a conception c: just which patterns are salient
for a particular purpose. The procedure that is optimal for one purpose may
be poorly suited for another.

The relatively high levels of aggregation found in ETS/NAEP reports such
as The Reading Report Card: Progress Toward Excellence in Ouz Schools (NAEP,
1985), for example, are well suited to high-level discussions of trends and
policy implications. They average over, and therefore are not keyed to, the
microanalysis of performance at 0-1 level of specific shills, as might be
desired by educational psychologists; they do not reveal popular student
misconceptions or erroneous rules, as might be of interest to classroom
-...eachers in a subject area. For studying specific skills, me might nrefer
the precision of a latent class model for more highly specified skill._ For
studying misconceptions, detailed discussions of results for individual item:,
might be more appropriate. By no means do the scale-score methods we employ
as a reporting vehicle exhIst the potential of NAEP data; neither do they
prevent other researchers from carrying out alternative analyses from
different perspectives. Indeed, NAEP public-use data tapes, which contain the
original responses of all sur:eyed students, were created expressly to
encourage and facilitate such analyses.

A reporting scale in the 1988 NAEP survey, then, simply summarizes
performance on a collection of educational tasks in much the same way that the
Consumer Price Index (CPI) summarizes the total cost of a market basket of
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products. The two indices exhibit some of the same useful features and
limitations. Just as the CPI composiLe represents average American spending
patterns, the items in a NAEP survey were specified by independent consensual
process to tap a "market basket of skills." Just as change.; in the CPI
reflect at a g-ance changes in the cost of goods in general, changes in NAEP
scale-score distributions reflect changes in proficiency as averaged over the
items in the pool. But understallding just how and why the CPI changes
requires deeper analyses, into specific components of thq market basket, when
the CPI goes up, some of the components will have gone up by greater rates
than others, while some may have even dropped in price. The NAEP scale
depends similarly on the balance of items of varying types and topics in the
survey, and reflects only an average over the varying patterns among them.
NAEP first attempts to carry out scaling in subject areas in which similar
patterns can be expected over items; then, within each scaling area,
highlights meaningful departures from general trends in several ways,
including the following:

1) Explicitly discussing countertrends or comparisons that can be
identified with one or a few items. This is analogous to
reporting that the Consumer Price Index jumped 5 percent, but
noting that the increase was mainly due to a change in OPEC oil

prices.

2) Supplementing scale-score distributional results with more
detailed breakdowns in terms of percents correct for groups of
related items.

3) Carrying out scaling in separate subareas within the subject area,
in which it is anticipated that trends or comparisons may differ
because of different curricular emphases over time or across
schools. As was done in the 1986 NAEP surveys of mathematics and
science, these subscale results were supplemented by a subject

area average. This is comparable to calculating price changes in
separate market baskets for food, transportation, energy, and so
on, and reporting these individually along with the overa'l
average.

9.2 NAEP SCALING METHODOLOGY

The paragraphs that follow review the scaling models employea in the
analyses of 1988 NAEP data, and the "plausible values" methodology that allows
such models to be used with NAEP's sparse item-sampling design. The reader is

referred to Mislevy (1988a, in press) for an introduction to plausible values
methods and a comparison with standard psychometric analyses, to Mislevy and
Sheehan (1987) and Beaton and Johnson (1987, 1990) for additional information
on how the models are used in NAEP, and to Rubin (1987) for the theoretical
underpinnings of the approach.
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9.2.1 The Scaling Models

Two types of scaling models were used by NAEP in the 1988 assessment.
The three-parameter logistic (3PL) model from item response theory (IRT; e.g.,
Lord, 1980) was used for the subject areas of reading, civics, U.S. history,
geography, mathematics, and science. The average response method (ARM, Beator.
&Johnson, 1987, 1990), developed by NAEP for the 1984 assessment, was used
for the subject area of writing. Both are "latent variable" models,
quantifying respondents' tendencies to provide responses in a given direction
(e.g., correct answers to items in a subject area; positive responses on
attitude questions; higher rather than lower ratings in written essays), as a
function of a parameter that is not directly observed.

The three-parameter logistic (3PL) IRT I. The fundamental equation
of the 3PL model is the probability that a pe. ,n whose proficiency is
characterized by the unobservable variable 8 will respond correctly to item j.

P(xj 1I8,aj,bj,cj) cj + (1-cj)/(1+exp(-1 7aj(8-bj)])

(9.1)

where

xj is the response to item j, 1 if correct and 0 if not;

aj, where aj>0, is the slope parameter of item j, characterizing its
sensitivity to proficiency;

bj is the threshold parameter of item j, characterizing its
difficulty; and

cj, where 0..5.cj<1, is the lower asymptote parameter of item j,
reflecting the chances of a correct response from students of very
low proficiency. In 1988 NAEP analyses, c parameters were
estimated for multiple-choice items, but were fixed at zero for
open-ended items.

For the purposes of reporting item parameter estimates and other
intermediary estimates, the linear indeterminacy apparent in (9.1) may be
resolved by an arbitrary choice of the origin and unit size in a given scale.
This was done for the reading scale in 1984 by standardizing th t. combined
grade 4/age 9, grade 8/age 13, and grade 11/age 17 samples. To aid
interpretation, final published results are reported on scales that are
transformed linearly from the 8 scale in ways related to the 0-to-500 reading
proficiency scale developed in the 1984 NAEP assessment of reading (Beaton,
1987a). These transformations are described in the corresponding subject area
chapters in this report.
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Under the usual IRT assumption of local independence, the probability of
a vector x(x1,...,20 of responses to n items is simply the product of terms

based on (9.1):

1.-x

P(x10,A,12,c) n [133(0)] [1-133(0)] (9.2)

It is typically also assumed that response probabilities are conditionally
independent of background variables, say y, given 0, or

13(x18,A,12,c,y) P(x10,a,t,c) .

(Checks on the degree to which these assumptions are met in NAEP data, and
ways that meaningful departures are handled, are described bPlow.)

After x has been observed, (9.2) can be viewed as a likelihood function,
and provides a basis for inference about 8 or about item parameters. In NAEP,

estimates of item parameters were obtained with a modified version of Mislevy
and Bock's (1982) BILOC computer program, then trea'- d as known in subsequent

calculations. Once items have been calibrated in this manrer, a likelihood
function for 0 is induced by a vector of responses to any subset of calibrated
items, thus allowing 8-based inference from matrix samples.

Conditional independence is a mathematical assumption, not a necessary

fact of nature. Even though the IRT models are employed in NAEP only to
summarize average performance, a number of checks are made to detect serious
violations of conditional dependence, and, when warranted, remedial efforts
are made to mitigate its effects on inferences. These include the followini,:

1) Checks on relative item operating characteristics among distinct
gender and ethnicity groups (i.e., differential item functioning,

or DIF, analyses). Some degree of relative differences are to be

expected, of course, and modestly varying profiles among groups
will exist beyond the differences conveyed by their differing 8

distributions. The intent at this stage is to detect and
eliminate items that operate differentiP3ly for identifiable
reasons that are unrelated to the skills intended to be measured

in the subject area.

2) When a scale extends over age groups, evidence is sought of
different operating characteristics over ages. Whan such effects

are found, an item in question is represented by different item

parameters in different age groups.

3) When a scale extends over time, e%idence is similarly sought as to
whether an item's relative operating characteristics have changed
over time, over and above differences that can be accounted for by
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changes in the overall 0 distribution. Studies of NAEP reading
data (Beator & Zwick, 1990) suggest these effects are small in
adjacent asbessments when assessment forms are held constant, but
they too C1311 be taken into account by allowing item parameters to
vary over time (see Bock, Muraki, & Pfeiffenberger, 1988). The
variation in item parameters is relative to other items in the
scale; general trends in item parameters are equivalent to changes
in 0 distribution.

Item-level factor analyses have diminished in importance as our
perspective of the role of IRT in NAEP has evolved. The assumption that
performance in a scaling area is driven by a single unidimensional variable is
unarguably incorrect in detail. But our use of the model is not theoretical,
but data analytic; interpreteLion of results is not trait-referenced, but
domain-referenced. Scaling ,:eas are determ.ned a priori by considerations of
content and politics, as cor_ctions of items for which overall performance is
eeemed to be of interest. The IRT summary is not expected to capture all
meaningful variation in item response data, but to reflect distributions of
overall proficiencyto summarize *he main patterns in item percents-correct
in the populations and subpopulations of interest. Using a unidimensional IRT
model when the true model is multidimensional captures these overall patterns
even though it over- or under-estimates the covariances among responses to
items in pairs. For inferences based on overall proficiency, violations of
the model with respect to dimensionali,y are less serious than violations in
the shapes of the marginal response curves--hence our greater attention to
routine checks of item-fit residuals for every item in every calibration run
than to factor analytic results.

Once it is accepted that the model cannot be strictly correct, attention
focuses on violations that distort the most important inferences that are to
be drawn. Estimated proficiency distributions and item parameters, for
example, correctly capture groups' overall performances, but may over- or
under-predict certain items. The first type of information is very important
in NAEP; the second is less important. Note however that this imparts an
importance to the mix of items that would not be present if the IRT model were
true, since the balance of items presented determines the nature of average
proficiency. Item mixes are identical for subpopulations within a given
assessment, so Dverall proficiency automatically has the same meaning for
them. Item mixes are not necessarily the same for different grade/age groups
or different time points, so the more careful checks listed above as 2) and 3)
are required to maintain (as well as possible) meaning across these linkages.

In all NAEP IRT analyses, missing responses at the end of each block a
student was presented were consioered "not-reached," and treated as if they
had not been presented to the respondent. Missing responses before the last
observed response in a block were considered intentional omissions, and
treated as fractionally correct at the value of the reciprocal of the number
of response alternatives. These conventions are discussed by Mislevy and Wu
(1988). With regard to the handling of not-reached items, they find that
ignoring not-reached items introduces slight biases into item parameter
estimation to the degree that (1) not-reached items ate present and (2) speed
is correlated with ability. With regard to omissions, they find that the
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method described above provides consistent limited-information likelihood
estimates of item and ability parameters under the assumption that respondents
omit only if they can do no better than responding randomly.

The local independence assumption embodied in (9.2) implies that item
response probabilities depend only on 0 and the sptcified item paramtersnot
on the position of the item in the booklet, on the content of items around an
item of interest, or on test-administration timing conditions. These ettects

are certainly present in any application, however. The pra, :al question is

whether the IRT probabilities obtained via (9.2) are "close enough" to be
robust with respect to (1) the c.ntext in which the data a .-AD be collected

and (2) the inferences that are to be drawn. For example, experience with
adaptive testing has shown using the same item parameters regardless of when
an item is administered does not materially bias estimates of the
proficiencies of individual examinees. Our experience with the 1986 NAEP
reading anomaly, has shown, however, that for measuring small changes over
time, changes in item context and speededness conditions lead to unacceptably
large random error components. These can be avoided by presenting items used
to measure change in identical test forms, with identical timings and
administration conditions. Thus we do not maintain that the item parameter
estimates obtained in any particular booklet configuration are appropriate for
other conceivable conf43uracions, and the parameter estimates are context-
bound. (For this reason, we prefer common population equating to common item
equating whenever equivalent random samples are available for linking.) A
given assessment block, it will be recalled, can appear as the first, second,
or third block of a booklet. The appearances are balanced, so that any
differences in item parameters due to block position are averaged out.

The average response method (ARM) model. The basic equation of the ARM

is an average of item responses:

0 - a'x .
(9.3)

Here a is a vector of constants, specified so as to provide a meaningful
summary of performance. Weights of 1/n for an n-item test, for example, yiLld
simply an average score; weights given by the kth eigenvector of the
covariance matrix for x yield the kth component score. If a respondent

responded to all items, then an ARM score would be directly calculable via
(9.3) without error. Typically, however, a given NAEP respondent receives
only a subset of the iten. in an ARM scale, so that his or her ARM 0 is not

observed directly.

9.2.2 An Overview of Plausible Values Methodology

Item response theory was developed in context of measuring individual
examinees' abilicies. In that setting, each individual is administered enough
items (often 100 or more) toApermit precise estimation of his or her 0, as a
maximum likelihood estimate 0, for example. Because the uncertainty
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associated with each 0 is negligible, the distribution of 0, or the joint
distribution of 0 wich other variables, can then be approximated using
individuals' 0 values as if they were 0 values.

This approach breaks down in the assessment setting when, in order to
provide broader content coverage in limited testing time, each respondent is
administered relatively few items in a scaling area. The problem is that the
uncertainty assocziated with individual Os is too large to ignore, and the
features of the 0 distribution can be seriously biased as estimates of the 0
distribution. (The failure of this approach was verified in early analyses of
the 1984 NAEP reading survey; see Wingersky, Kaplan, & Beaton, 1987.)
"Plausible values" were developed as a way to estimate key population featutes
consistently, and approximate others no worse than standard IRT procedures
would. A detailed development of plausible values methodology is given tn
Mislevy (1988a, in press). Along with theoretical justifications, that paper
presents comparisons with standard procedures, discussions of biases that
arise in some secondary analyses, and numerical examples. The following
paragraphs give a brief overview of the plausible values approach, focusing on
its implementation in the 1988 NAEP analyses.

Let y represent the responses of all sampled examinees to background and
attitude questions, along with design variables such as school membership. If

IRT or ARM 0 values were available for all sampled examinees, it would be
possible to compute a statistic t(/,y)--such as a subpopulation sample mean, a
sample percentile point, or a sample regression coefficient--to estimate a
corresponding population quantity T. A function U(/,y)--e.g., a jackknife
estimate--would be used to gauge sampling uncertainty, as the variance of t
around T in repeated samples from the population.

Because the 3PL model and the ARM are latent variable models, however, 0
values are not observed even for sampled students. To overcome this problem,
4e follov. ;albin (1987) by thinking of / as "missing data" and approximate
t(L) by its expel:tation given (x,y), 07(1 data that actually were observed,

as follows:

e(X,Y) E[t(i,Y)IX,Y)

j t(1,Y) 13(112i,x) di .
(9.4)

It is possible to approximate t* using random draws from the conditional
distributions p(Olxi,yiN of each sampled student i. These values are referred

to as "imputations" in the sampling literature, and "plausible values" in
NAEP. The value of 6 for any respondent that would enter into the computation
of t is thus replaced by a rar' mly selected value from the conditional
distribution for 0 given his o, her responses to cognitive items (xi) ana
background items (yi). Rubin (1987) proposes that this process be carried oat
several times--"multiple imputations"--so that the uncertainty associated with

imputation can be quantified. The average of the results of, say, K estimatee
of t, each computed from a different set of plausible values, is a Monte Ca
apptoximation of (9.4), the variance among them, B, reflects uncertainty due
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to not observing 0, and must be added to the estimated expectation of U(k,y),
which reflects uncertainty due to testing only a sample of students from the

population. Section 9.3 explains how plausible values are used in subsequent

analyses.

It cannot be emphasized too strongly that plausible values are not test
scorPa for individuals in the usual sense.

Plac.sible values are offered only as intermediary computations for
calculating integrals of the form of equation 9.4, in order to estimate

population characteristics. When the underlying model is correctly specified,

plausible values will provide consistent estimates of population
characteristics, even though they are not generally unbiased estimates of the
proficiencies of the individuals with whom they are associated. The key idea

lies in a contrast between plausible values and the more familiar 0 estimates
of educational measurement that are in some sense optimal for each examinee
(e.g., maximum likelihood estimates, which are consistent estimates of an
examinee's 0, and Bayes estimates, which provide minimum mean-squared errors
with respect to a reference population): Point estimates that are optimal for
individual examinees have distributions that can produce decidedly noncptimal
(specifically, inconsistent) estimates of population characteristics (Little &

Rubin, 1983). Plausible values, on the other hand, are constructed explicitly

to provide consistent estimates of population effects.

In both IRT and ARM analyses in NAEP, plausible values are included for

the small numbers of students who responded to background questions, but,
although they were presented items in a subject area, did not respond to any

of them. The conditional distribution employed for such a nonrespondent is

based solely on his or her background values y. This special class of

nonrespondents was included in this manner, even thou0 they provided no
information about their proficiencies, in order to maintain the

representativeness of the sample. This convention provides estimates of
population characteristics that have the same expected value and precision as
would be obtained under the mtre familiar nonresponse adjustment of chdetinb
the nonrespondents and boosting the sampling weights of respondents with the

same y values, since their plausible values are drawn from the estimated 0

distributions of the appropriately matched respondents.

9.2.3 Computing Plausible Values in IRT based Scales

Plausible values for each respondent i are drawn from the conditional

distribution p(Olxi,y1). This subsection describes how, in IRT-based scales,
these conditional distributions are characterized, and how the draws are

taken. Using first Bayes' theorem, then the IRT assumption of conditional

independence,

p(Olxityi) a NxiiiitYi) p(01370

P(xile) p(Olyi),
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7E-L
where P(xi10) is the likelihood function for 0 induced by observing xi
(treating item parameter estimates as known true values) and p(Olyi) is the
distribution of 0 given the observed value yi of background responses.

Equations (9.4) and (9.5) can also be empl.,yed with vector-valued 0, as
in the 1936 NAEP mathematics subscales. In such cases, P(xil0) is the product
over subscales of the independent likelihoods induced by responses to :'ems
within each subscale, and p(Olyi) is the multivariate--and generally non-
independent--joint density of proficiencies for the subscales, conditional on
background variables y.

In the analyses of 1988 NAEP data, a normal (Gaussian) form was assumed
for p(Olyi), with a common dispersion and with a mean given by a linear model
for selected main-effects and two-way interactions of the complete vector of
background variables. The included background variables will be referred to
as the conditioning variables, and will be denoted y'. (The conditioning
variables used in 1988 NAEP analyses are listed in Appendix C.) The
following model was fit in each subject area:

- r1 y' + c (9.6)

where c is normally distributed with mean 0 and dispersion Z. r and Z are the
parameters to be estimated. In subject areas witb only one scale, such as
reading, r is a vector and Z is a scalar. In subject areas comprising
subscales, r if, a matrix and Z is a covariance matrix. As in regression
analysis, r is a vector or matrix of effects and Z is the matrix or scalar
variance of residuals. Also as in regression, the interpretation of the
effects depends on how the design vectors in y' tire c:ded--as contrasts, or
for linear effects, as examples. Appendix C gives the codings and estimates
of effects of the present assessment. Like item parameter estimates, the
estimates of the parameters of conditional oistributions were treated aL known
true values in subsequent steps of the analyses.

Maximum likelihood estimates of r and Z were obtained with Sheehan's
(1985) M-GROUP computer program, using a variant of the 7.1.1 solution described

in Mislevy (1985). The difference from the published algorithm lies in the
numerical approximation that was employed. Note from (9.5) that p(01x1,y1) is
proportional to the product of two terms, the likelihood P(xi10) and the
conditional distribution p(Olyi). The conditional distribution has been
assumed multivariate normal, with mean 14 - ri y and covariance matrix Z, if

the likelihood i$ approximated by another normal distribution, with mean
and covariance matrix Z, then the posterior p(Olxi,yi) is also multivariate
normal with covariance matrix

(E-1 (Ztri.)
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and mean vector

(el + -1)(4)-3. (9.8)

In the 1988 analyses, a normal approximation for P(xi10) is accomplished

in a given scale by the steps described below. (Recall that by the assumed

conditional independence across scales, the joint conditional likelihond for

multiple scales is the product of independent likelihoods for each of the

txales.) These computations are carried out in the scale determined by BILOG

(Mislevy & Bock, 1982) item parameter estimates, where the mean and standard

deviation of the composite population formed by combining the three NAEP

grade/ages has mean zero and standard deviation one. The steps were as

follows.

1) Lay out a grid of Q equally spaced points from -5 to +5, a range

that covers the region in each scale where all examinees from all

NAEP grade/age groups are virtually certain to occur. The value

of Q varies from 20 to 40, depending on the scale being used;

smaller values suffice for scales with few items given to each

respondent, while larger values are required for scales with many

items.

2) At each point Xn, compute the likelihood L(xi1OXn).

3) To improve the normal approximation in those cases in which

likelihoods are not roughly symmetric in the range of interest--as

when all of a respondent's answers are correct--multiply the

values from Step 2 by the mild smoothing function

exp(X1+5)

S(Yn)
[1+exp(Xn+5)][1+exp(Xn-5)]

This is equivalent to augmenting each examinee's response vector

with responses to two fictitious items, one extraordinarily easy

item that everyone gets right and one extraordinarily difficult

item that veryone gets wrong. This expedient improves the normal

approximation for examinees with flat or degenerate likelihoods in

the range where their conditional distributions lie, but has

negligible effects for examinees with even modestly well-

determined symmetric likelihoods.

4) Compute the mean and standard deviation of 0 using the weights

S(Yn)L(xi10Yn) obtained in Step 3.

At this stage, then, the likelihood induced by a respondent's answers to

the items in a given scale is approximated by a normal distribution. In

subject areas where there is only one scale, a single normal distribution thus
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summarizes information from item responses. In an area such as mathematics or
science where there are szveral scales, independent normal distributions, one
per subscale, sulmarize information from responses to items from the several
scales.

This normalized-likelihood/normal posterior approximation was then
employed in both the estimation of r and E and in the generation of plausible
values. From the final estimates of r and E, a respondent's posterior
distribution was obtained from the normal approximation using the four-step
procedure outlined above. A plausible value was drawn from this normal
distribution--univariate normal, in subject areas like those in the 1988
survey with only a single scale; multivariate normal in areas like 1986
mathematics and science, with multiple subscales. For those subject areas
with multiple subscales, weighted-average composites over subscales were also
calculated after appropriate resealing (see Beaton, 1988, for details and
definitions of composites).

9.2.3.2 Computing Plausible Values in ARM Scales

In 1988 NAEP, the average response method (ARM) was used to carry out
analyses of writing data. The ARM writing composite variable is defined to lie
an average rating (on the 0-to-4 rating scale fol responses to essay pron?ts)
over the set of essay exercises detailed in Chapter 11. Under the NAEP LIB-
spiraled sampling design, no single student is administered more than fo..r of
these prompts. It is possible nevertheless to estimate consistently the
covariance among each pair of exercises, setting the stage for the
construction of plausible values.

The key step in the scale-score analyses of writing 14E. the creation of
sets of student-level plausible values. If a respondent had answered all
questions going into the composite, then that respondent's ARM score would be
directly calculable, without error, by

a'x

where x is the vector of the subject's responses to the n questions in the
composite and a is a vector of n constants, each equal to l/n. However, since
no respondent was presented all writing exercises, composite values must be
estimated by an applik.ation of the ARM technology. Briefly, the ARM
technology, which is a kind of multiple regression, produces for each studen-
a set of plausible values, each of which predicts what that student's
composite score might plausibly be, based on the student's responses to the
questions in the composite that were presented to the student and based on the
student's status on the conditioning variables listed in Appendix C.
("Conditioning variables" for the ARM, just as for IRT-based plausible values,
are the background variables with which cognitive responses are combined to
yield respondents' predictive dictributIons for 0).

Let xi represent the responses of the ith student to the questions in
the composite that were presented to that student and let yi be the values of
that student's conditioning variables. Then the kth plausible value of the
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ARM composite 9, based an the student's observed responses and conditioning
variables is

where

A

yi' r+ xi' pi- yi ' + ' ak+ eik

is the kth plausible value of the ARM composite,

A

is the vector of estimated effects for the conditioning
variables,

A

is the vector estimand as giving the change in the composite
variable for a unit change in the scores on each of the questions
in xT, 4ith the linear effect uf the conditioning variables held

fixed,

[7k, ak]

eik

is a random draw from a N(0,E) distribution, where E is the
estimated variance-covariance matrix of the estimates of r and
p and reflects the uncertainty due to using sample estimates of
the regression equation; and

is an estimated residual drawn from a N(0,4) distribution where
a2 is the variance of the predictive distribution of the ARM value
given the observed values of yi and xi.

The parameters relating the responses on a given set of background
questions (fl) and values of the conditioning variables (r) with the means of
the responses each of the questions in the ARM composite were estimated by

least-squares technology. To accomplish this it is sufficient to obtain
estimates of the means, variances, and interitem covariances, by conditioning
subgroup, for the complete set of writing questions going intc the composite.

Because the ARM composite ! the mean of the individual questions, this in
turn produces estimates, b) conditioning subgroup, of the ARM value mean and
variance, as well as of the covariances between the ARM composite and each of

the individual writing questions. These provide a complete set of sufficient
statistics (the normal equations) for the standard least-squares prediction of
an ARM composite value given conditioning variable characteristics and

responses to any sta,set of the writing questions. (See Chapter 11 for details

of the generr.tion of the normal equations.)

A
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Solving these normal equations produces the standard least-squares point
estimate of a .5,tudent's score on the composite, which is, in the above

notation,

A A A

Oi yi' r+ xi, /3 .

This standard estimate does not take into account the distribution nf
potential scores for any individual. In fact, 01 is an estimate ot the mean
of the predictive distribution of potential Os for the individual and, as
such, does not address the likelihood ef other values from this distribution,
any one of which mignt also have been the student's ARM composite score had
the student answered all the questions. By including terms the account for

the uncertainty in_the estimation of a student's composite score, the
plausible values (Oik) pruvide a more complete representation of what we do
and do not know about the student's "true" composi-e score. (Note: For
convenience we are treating the ARM composite as a continuous variable, it is
in fact discrete, btzt can take z large number of closely spaced values.)

A check on the impact of the approximations and simplifying a-Jumptions
employed in the ARM approach was carried out with the writing data from the
1984 NAEP writing assessment (Beaton & Johnson, 1987). As a comparison for
subgroup average writing scores, the same statistics were calculated using a
totally different approach--the model-free, unbiased estimate for average
responses based on the methodology employed by the Education Commission of the
States in previous NAEP analyses. The latter method is prohibitively
expensive to be used for all NAEP statistics, but could be calculated for the
44 questions in the common background questionnaire. Beaton and Johnson found
that statistics based on the ARM were nearly indistinguishable from the model-
free averages for hose subgroups distinguished as conditioning variables, and
for subgroups whose memberships were well-predicted by conditioning variables.
Estimated standard errors were also smaller for the ARM estimates. For those

subgroups that were neither conditioned on nor wellpredic:ed by conditioning
variables, the ARM exhibited biases. The nature of such biases in plausible
values methodology is discussed further in section 9.3.3 of this report.
Their causes, properties, and remedies are discussed at length in Mislevy

(1988a, in press).

9.3 ANALYSES

When survey variables are observed without error from every respondent,
standard variance estimators quantify the uncertainty associated with sample
statistics from the only source, namely the sampling of respondents. Item

percents correct for NAEP cognitive exercises meet this requirement, but
scale-score proficiency values do not. The IRT and ARM models used in their
construction posit an unobservable proficiency variable 8 to summarize
performance on the items in the area. The fact that 0 values are not observed

even for the respondents in the sample requires additional statistical
machinery to draw inferences about 0 distributions and to quantify the
uncertainty associated with those inferences. As des...ribed above, we have

adapted Rubin's (1987) multiple iplpm.tAtions procedures to the context of
latent variable models to produceCtriesIplausible values upon which many

242



analyses of the 1988 NAEP data are based. This section describes how
plausible values were ez, 1-yed in subsequent analyses to yield inferences

about population and sul Ilation distributions of proficiencies.

9.3.1 Computational Procedures

E en though we do not observe the 8 value of respondent i, we do observe

variables that are related to it: xi, the respondent's answers to the
cognitive items he or she was administered in the area of interest, and yi,
the respondent's answers to demographic and background variables. Suppose we

wish to draw inferences about a number T(/,Y) that could be calculated
explicitly if the 8 and y values of each member of the population were known.
Suppose further that if 8 values were observable, we would be able to estimate
T from a sample of N pairs of 8 and y values by the statistic t(/,y) [where

(i,Y) ° (91,Y1,...,811,Y0], and tnat we could estimate the variance in t around

T due to sampling respondents by the function U(/,y). Given that observations

consist of (xoyi) rather than (80yi), we can approximate t by its expected
value conditional on (x,y), or

t* (x,y) - E(t(i,y)lx,y)

- f t(/,y) p(IA,y) d/ .

It is possible to approximate t* with rand,Jm draws from the conditional

distributions p(8i1xoyi), which are obtainedAfor all respondents by the

method describ d above in section 9.1. Let f. be the Illth such vector of

"plausible values," consisting of a (possibly multidimensional) value for the

latent variable of each respondent. This vector is a plausible representation

of what the true 1 vector might have been, had we been able to observe it.

The following steps describe how an estimate of a scalar statistic t(/,y) and

its sampling variance can be obtained from M (>1) such sets of plausible

values. (Note: Five sets of plausible values were used in NAEP analyses in
each subject area, and are provided on the NAEP public-use data tapes for

secondary analysis.)

1) Using each set of plausible values i. in turn, el.aluate t as if

the plausible vatues were true values of /. Denote the results

t., for m-1,...,M.

2) Using the multiple weight jackknife approach (see Chapter 8),
compute the estimated sampling variance of t., denoting the re3ult

U..
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3) The final estimate of t is

m
t* - t. / m .

m-1

4) Compute the average sampling variance over the M sets of plausible
values, to apprtAcimate uncertainty due to sumpling responoents_

u* s U. / m .

m-1

A

5) Compute the variance among the M estimates tm, to approximate
uncertainty due to not observing 0 values from respondents:

M
BM E (tm e)2 / (MA.) .

6) The final estimate of the variance of t* is the sum of two
components:

V + (li-M-1) BH .

Note: Due to the excessive cr,mputation that would be required,
NAE? analyses did not compute and average jackknife varialices over
all five sets cf plausible values, but only on the first 3et.
Thus. in NAEP reports, U* is approxitaated by Ul.

9.3.2 Statistical Tests

Suppose that if 0 values were obseried for sampled students, the
statistic (t - T)/U1/2 would follow a t-distribution with d degrees of
freedom. Then the incomplete-data statistic (t* - T)/V1/2 is anproximatelv
t-distributed, with degrees of freedom given by

(l+rm)2

y (M-1) (141-a-1)2

d + rH-2(M-1) 1 + (d r.2. gm-1;)

where rti is the relative increase in variance due to not obst.rving 0 values.

rti (l+m-1) BH/ U* .

When BH is small relative to U*, the reference distribution for
incomplete-data statistics differs little from ale reference distribution for
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the corresponding complete-data statistics. This is the case with main NAEP
reporting variables. If in addition d is large, the nr:mal approximation can
be used to flag "significant" results.

For k-dimensional t, such as the k coefficients in a multiple regression
analysis, each U. and U* is a covariance matrix, and Bm is an average of
squares and cross-produ:ts rather than simply an average of squares. In this
case, the quantity

(T-t*) V-1 (T-t*)t

is approximately F distributed, with degrees of freedom equal to k and v, with
v defined as above but with a matrix generalization of rm:

rH - (1444-1) Trace (BHU*-1)/k.

By the same reasoning as used for the normal approximation for scalar t, a
chi-square distribution on k degrees of freedom often suffices.

9.3.3 Biases in Secondary Analyses

Statistics t* that involve proficiencies in a scaled content area and
variables included in the conditioning variables y', are consistent estimates
of the corresponding population values T. Statistics involving background
variables y that were not conditioned on, or relationships among proficiencies
from different content areas, are subject to asymptotic biases whose
magnitudes depend on the type of statistic and the strength of the
relationships of the nonconditioned background variables to thz variables that
were conditioned on and to the proficiency of interest. That is, the large
sample e:,.pectations of certain sample statistics need not equal the true
population parameters.

The direction of the bias is typically to underestimate the effect of
nonconditioned variables. For details and derivations, the interested reader
is referred to Beaton and Johnson (1987, 1990), Mislevy (1988a, in press), and
Mislevy and Sheehan (1987, section 10.3.5). For a given statistic t*
involving one content area and one or more nonconditioned background
variables, the magnitude of the bias is related to (1) the extent to which
observed responses x account for the latent variable 0, and (2) the gree to
which the nonconditioned background var'.ables are explained by conditioning
background variables. The first factor--conceptually related to test
reliability--acts consist -tly in that greater measurement precision reduc-b
biases in all secondary analyses. The second fact.or acts to reduce biases in
certain analyses but increase it in others. Yn particular,

High shared variance between conditioned and nonconditioned
background variables mitigates biases in analyses that involve
only proficiency and nonconditioned variables, such as marginal
means or regressions.
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0 High shared variance exacerbates biases in regression coefficients

of conditional effects for nonconditioned variables, when

nonconditioned and conditioned background variables are analyzed

jointly as in multiple regression.

In the 1984 NAEP reading assessment, the magnitude of shrinkage for the

subgroup ans of a background variable that was not conditioned on averaged

about 15 percent. Biases in multiple regressions that included coneitioning

variables averaged about 35 perct.nt. Since that time, two importer steps

have been taken to greatly reduce potential biases of this type. Filst is the

move to the "focused-BIB" matrix-sa,pling design, under which all the

cognitive tasks a respondent is administered are drawn from the same subject

area. On the average, respondents are presented about twice as tasks in

the subject area than would have been presented under the full spiraling

design, which administered each examinee tasks from one, two, or three subject

areas. This increases the extent to which x accounts for 0, and, as noted

above, decreases potential biases in all secondary analyses. Second is the

increase in the number of background variables that can be included in the

conditioning vector. This increases the number of secondary analyses that can

be carried out with little or no bias, and mitigates biases in analyses of the

marginal distributions of 0 in nonconditioned variables. Bruce Kaplan and

Jennifer Nelson's analyses of 1988 reading data (some results of which are

summarized in Mislevy, in press) indicate that these improvements have slashed

the potential bias for nonconditioned variables in multiple regression

analyses from the 1984 level of 35 percent to approximately 10 percent, and

biases in simple regression of such variables from 15 percent to 5 percent.

Table 9-1 gives representative results from an analysis in which Nelson

estimated a number of substantively important effects from the 1988 NAEP

reading data for 13-year-olds in two ways: (1) with the operational

conditioning process, which included the listed effects in the conditioning

vector, so their estimates are consistent; and (2) with no conditioning at

all, so that the biases would be at their maxima. Also shown are results of

an experimental method of conditioning, which employed only the first 32

principal components of the matrix of all 64 original conditioning vectors.

The encouraging result from this analysis is that bias in analyses involving

the original effects is virtually eliminated in this approach through the use

of only half as many conditioning variables.
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Table 9-1
Estimated Effects Based on Full, No, and Partial Conditioning

Effect

Conditioning

BiasFull* None 32 Components Bias

Male-Female -15.7 -14.4 -8% -15.9 1%

White-Black 26.6 23.8 -11% 26.3 -1%

High Metropolitan-Low
Metropolitan 32.6 30.5 -6% 32.8 1%

Northeast-Southeast 10.4 9.4 -10% 10.1 -3%

13-year-old Eighth Graders-
13-year-old Seventh Graders 32.7 29.2 -11% 32.7 0

Imputations constructed with conditional distributions that included 64 contrasts, including those

shown hen,.

9.3.4 A Numerical Example

To illustrate how plausible values are used in subsequent analyses, this
subsectIon gives some of the steps in the calculation of 1988 grade-level
reading means and their estimation-error variances.

The weighted mean of the first plausible values of the grade 4 students
in the sample is 230.68, and the jackknife variance of these values is 1.17.
Were these values true 0 values, then 230.68 would be the estimate of the mean
and 1.17 would be the estimation-error variance The weighted mean of the
secoi'd plausible values of the same students, however, is 230 60; the third,
fourth, and fiith plausible values give weighted means of 230.19, 230.32, and

230.06. Since all of these figures are based on precisely the same sample of
studencs, the variation among them is due to uncerta!nty about the students'
Os, having observed their item responses and background variables. Taking the

jackknife variance estimate from the first plausible value, 1.17, as our
estimate U* of sampling variance, and the variance among the five weighted
means, .09, as our estimate B of uncertainty due to not observing 0, we obtain

as the final estimate V of total error variance 1.17 + (1+5-1) .09 1.28.

With U* and B defirwd as above, and wi:h M-5, we may obtain a value for
Rubin's (1987) index characterizing the relative increase in variance due to

the latency of 0; r .09.

Corresponding values were also calculated for grade 8 and grade 12. The

results are shown in Table 9-2.
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Table 9-2
Estimation Error Variances and Related Coefficients

for the 1988 Grade-level Reading Assessments

Grade U* V

4 1.17 .09 1.28 .09

8 .96 .06 1.03 .07

12 .69 .02 .71 .03

9.4 OVERVIEW OF SCALES IN THE 1988 NAEP ASSESSMENT

Scale-score analyses were carried out in tlie following subject areas in

- 3 1988 NAEP assessment.

Reading: 1 IRT trend scale, linking 1988 results to the 1971 -

1984 assessments, and 1 IRT cross-sectional scale, newly created

in 1988

Writing: 1 ARM trend scale, linking 1984 and 1988, and 1 ARM

cross-sectional scale, newly created in 1988

O Civics: 1 IRT trend scale, linking 1988 results to the 1976 and

1982 assessments (neither of which had been previously scaled),

and 1 IRT cross-sectional scale, newly created in 1988.

U.S. history: 1 IRT scale, newly created in 1988.

O Geography: 1 IRT scale, newly created in 1988.

One subset of conditioning variables was employed in the creation of

plausible values for all of these areas; it included only variables from the

common set of background questions administered to respondents in all subject

areas. The variables Involved are listed in Table C-1 in Appendix C. A

second subset of subject-specific ccnditioning variables was additionally

included in the creation of plausible values for the subject areas of reading,

writing, civics, U.S. history, and geography; these subsets included variables

based on subject-related questions administered only to respondents who were

administered cognitive items in the corresponding area. Tables C-2 through C-

II in Appendix C give the relevant variables and details of exactly how the

background effects were coded in order to produce the conditioning vector y4

Conditional effect parameters r and the Associated residual variances Z were

estimated separately in each subject area and in each grade/age Estimated

effects for each subject and sample are given Am Tables C-I2 through C-37.

AdditiGnal information on these analyses is presented in Chapters 10 through

14.

In the course of administering bridge (or trend) sample test forms

comparable to those of the 1986 survey to further study trends in reading,
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data were sc.rendipitously obtained for mathematics and science. Supplementary

analyses involving these data are described in Chapter 15. These analyses

included scale-score analyses as follows:

Mathematics: 1 IRT scale, linkea with the mathematics trend scale

created in 1986.

O Science: 1 IRT scale, linked with the mathematics trend scale
created in 1986.

The conditioning variables and codinp used in the creation of plausible
values f,yr these two subject areas are listed in Tables C-10 and C-11 in
Appendix C; estimated effects for the mathematics and science ccnditioning
variables are given in Tables C-38 through C-43.
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Chapter 10

DATA ANALYSIS FOR THE READING ASSESSMENT1

Rebecca Zwick

Educe,lonal Testing Service

The analysis of the 1988 reading data had three main goals:

to continue the long-term reading trend results begun in

1971 for ages 9, 13, and 17,

to produce detailed analyses of reading proficiency for
grades 4, 8, and 12, and

to contine the investigation of the anomalous reading
results in 1986.2

The details of the first two t )es of analyses are given in this chapter. The

1988-1989 investigation of tl 1986 reading anomaly is described in The Effect

of Changes in the National Assessment: Disentangling the NAEP 1985-86 Reading

Anomaly (Beaton & Zwick, 1990).

This chapter has three main sections. First, the samples of stu&nts

who received reas ing items in the 1988 NAEP assessment are described.
the procedures used for the long-term trend analysis ate detailed. Finally,

the procedures used for the cross-sectional analysis are discussed.

1 David Freund provided statistical programming, with the assistance of

Minhwei Wang and Kate Pashley. Robert Mislevy provided consultation on

scaling. Jo-Ling Liang assisted with analyses.

2In 1986, reading trend results for ages 9 and 17 appeared implausibly

low. Their release was therefore delayed and a three-year investigation

ensued. (Despite the la hange in reading proficiency estimates, the 1986

findings resgmbled past assessments and ether reading measures with respect to

the ordering of subgroup differences and tL relation of reading proficiency

to background variables and to performance in mathematics and science. It was

'..herefore decided to release a cross-sectional report, Who Reads Best?

[Applebee, Langer, & Mullis, 1988], using a scale metric that differed from

the 1984 reading scale.) The anomalous 1986 reading trend results are not

included in NAEP's reading trend report, but are documented separately in

Beaton and Zwick, 1990, whl-h describes the investigation of the_e results and

their subsequent adjustment. In brief, the study showed that changes -In

assessment technology had affected the 1986 estimates of reading proficiency
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10.1 SAMPLES OF STUDENTS

In 1988, reading items were administered to 14 samples of students in
the 1988 assessment, as shown in Tabl,:t 10-1:

The samples that constituted the bridge to 1984 (9[Br84-RW],
13[Br84-RW], and 17[Br84-RW]) played a dual role in the 1988 reading
analyses: They served as the basis of the long-term reading trend
estimates, reported in The Reading Report Card, 1971 to 1988: Trends
from the Nation's Report Card (Mullis & Jenkins, 1990) and were used in
the 1988-1989 phase of the investigation of the 1986 reading anomaly.

The "focused-BIB" samples for reading (i.e., the balanced incomplete
block spiral samples )[Main-Rdg], 13[Main-Rdg], and 17[Main-Rdg], which
received three reading blocks) served as the basis of the grade-level
cross-sectional analyses reported in Learning to Read in Our Nation's

Schools: Instruction and Achievement in 1988 at Grades 4, 8, ane 12
(Langer, Applebee, Mullis, & Foertsch, 1990).

The intercorrelation samples, 9[Main-Int], 13[Main-Int], and
17[Main-Int], which were also a part of the main assessment, received
booklets that contained reading, civics, and U.S. history items, and, at
grade 12/age 17, geography items. The scaling of the results from these
samples allows zesearchers to examine the relation between these subject

areas.

For grade 8/age 13 and grade 12/age 17, the main assessment also
included samples of students (9[Main-Doc] and 13[Main-Doc]) who received
two booklets consisting of NAEP reading blocks along with document
literacy items that had been administered as part of NAEP's 1985 stud)

of adult literacy (Kirsch & Jungeblut, 1986). These booklets differed
Lou' the remaining main NAEP booklets for grade 8/age 13 and grade
12/age 17 in that the grid of response ovals for the items followed
immediately after each item in the booklet; for the remainder of the
main NAEP samples for the two upper age classes, a separate scannable
answer sheet was used. (Table 10-2 shows the response modes for all

portions of the 1988 reading assessment.) Preliminary item analyses

showed that when reading items were administered in these document
literacy booklets, they behaved in a substantially different manner than

in the focused-BIB assessment. Therefore, the reading item responses
from these booklets were not scaled, but are available for secondary

analysis. Item results for the document literacy blocks (which,
unfortunately, showed that large proportions of students failed to reach

some items) are also available on NAEP user tapes.
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Table 10-1
NAEP 1988 Reading Samples

Subject Booklet Time of Age Modal Sample
Sample Code imula Numbers Cohort Assessment Defn. Grade Size

9[Br84-RW] R, W 51-56 Grade 4/age 9 Winter CY 4 5,188
13(Br84-RW] R, W 51-56 Grade 8/age 13 Fall CY 8 5,500
17[Br84-RW] R, W 51-56 Grade 11/age 17 Spring not CY 11 4,622

9[Main-Rdg] R 8-14 Grade 4/age 9 Winter, spring CY 4 6,177
13[Main-Rdg] R 8-14 Grade 8/age 13 Winter, spring CY 8 5,912
17[Main-Rdg] R 8-14 Grade 12/age 17 Winter, spring CY 12 5,768

9[Main-Int] R, C, H 17-19 Grade 4/age 9 Winter, spring CY 4 2,638
13[Main-Int] R, C, H 29-31 GraciA 8/age 13 Winter, spring Cf 8 2,590
17[Main-Int] R, C, H, G 30-32 Graee 12/age 17 Winter, sprint, CY 12 2,438

13[Main-Doc] R, D 35-36 G ade 8/age 13 Winter, spring CY 8 2,533
17[Main-Doc] R, D 36-37 Grade 12/age 17 Winter, spring CY 12 2,425

9[Br86-RMS] R, M, S 9,.-93 Age 9 Winter CY 4 3,711
13[Br86-RMS] R, M, S 91-93 Age 13 Fall CY 8 3,942
17[Br86-RMS] R, M, S 61-66 Grade 11/age 17 Spring not CY 11 4,703

R - Reading M - Mathematics
W - Writing S Science
C -
H -

Civics
U.S. history

CY - Calendar year: bil-th dates in 1978, 197
and 1970 for ages 9, 13, and 17

G - Geography not CY - (Age 17 only): birth dates between October
D - Document Literacy 1, 1970 and September 30, 1971
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Table 10-2

Response Modes for NAEP 1988 Reading Items

Booklet

Sample Code Sample Type Numbers Response Mode

9[Br84-RW] Bridge to 1984 51-56 Circle response in booklet

13(Br84-RW] Bridge to 1984 51-56 Circle response in booklet

17[Br84-RW] Bridge to 1984 51-56 Circle response in booklet

9[Main-Rdg] BIB Main 8-14 Fill in oval in booklet

13[Main-Rdg] BIB Main 8-14 Fill in oval )n separate sheet

17[Main-Rdg] BIB Main 8-14 Fill in ova-,, al separate sheet

9[Main-Int] BIB Intercorrelation 17-19 Fill in oval in booklet

13[Main-Int] BIB Intercorrelation 29-31 Fill in oval on separate sheet

17[Mein-Int] BIB Intercorrelation 30-32 Fill in oval on separate sheet

13[Main-Doc] BIB Document Literacy 35-36 Fill in oval in booklet

17[Main-Doc] BIB Document Literacy 36-37 Fill in oval in booklet

9[Br86-RMS] Bridge to 1986 91-93 Fill in ove in booklet

13[Br86-R11S] BLidge to 1986 91-93 Fill in oval in booklet

17[BrE6-RMF1 Bridr to 1986 61-66 Fill in oval in booklet
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The reading blocks in the bridge-to-1986 samples, 9Pr86-RMS),
13[Br86-RMS], and 17[Br86-RMS], were used only in the analysis of the

reading anomaly and are, therefore, discussed further in this

report.

10.2 LONG-TERM TREND ANALYSIS --BRIDGE TO 1984 SAMPLES

The 1988 bridge to 1984 included, at each age level, six of the

assessment booklets administered in 1984. These booklets contained both

reading and writing blocks, as well as background items. Although these

bridge booklets represented only about a tenth of the reading booklets
administered in the complex 1984 BIB design,3 they contained 10 of the 12

reading blocks that were scaled at edch grade/age level in 1984. The number

of students who were given each of the bridge items ranged from 768 to 927.

The samples of students who received these bridge booklets are described in

Table 10-1 and in Chapter 3. The purpose of the long-term reading trend
analysis was to add to the reading trend results that extended from 1971 to

1984 for ages 9, 13, and 17.4 Dimensionality analyses conducted following the

1984 assessment ,howed that the reading items were well summarized by a
unidimensional scale (Zwick, 1987a). The analysis steps were as follows:

1. Conduct preliminary item analyses and verify the fit of the 1984

Item parameters to the 1988 bridge data. For each item, calculations were

made of the percent of students selecting each response, the percent who

omitted the item, the percent who did not reach the item, and the correlation

between the item score and the block score. Also, for each item block, the

internal consistency reliability was computed. The block-level KR-20

reliabilities (for scaled multiple-choice items only) ranged from .66 to .83,

with a median of .74, at age 9; from .46 to .74, with a median of .64, at age

13; and from .31 (for a block with only four scaled items) to .75, with a

median of .67, at age 17. The item analyses revealed that at least 10 percent

3The bridge to 1984 included 1984 booklets 16, 17, 27, 34, 55, and 60 at

age 9 and booklets 13, 16, 17, 21, 34, and 57 at ages 13 and 17 (see J. R.

Johnson, 1987, pp. 120-121). The 1984 BIB assessment included 57 booklets
that contained at least one scaled reading block at age 9 and 56 such booklets

at ages 13 and 17.

4Note that the current estimates of reading proficiency results for 1971
through 1984 differ slightly from those that appear in The Reading Report Card

(NAEP, 1985) for three reasons. The first is that an improvement in the

capacity of the computer program used for the.conditioning pllase of

proficiency estimation (see Chapter 9) allowed for an inurease in the number

of conditioning variables, leading to improved proficiency estimates fnr the

years 1971 through 1984. Also, additional records for 1971 that had been

omitted from tapes provided by the previous contractor were recovered. The

third change resulted from a recomputation of the 1984 weights for grade 4/age

9 and grade 8/age 13. This change is detailed in Appendix E.
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of the students failed to reach 22 items at age 9, seven items at age 13, and

one item at age 17. Unlike the main NAEP assessment, however, the bridge
blocks cannot be altered to reduce speededness. Evidence of speededness in

the main assessment is presented below.

Because the purpose of the analysis of the bridge data was to provide a
link to the 1984 reading results, it was desirable to use the parameters that
had been obtained for the bridge items in the 1984 .tem calibration, provided
that the fit of the 1984 parameters to the 1988 data was acceptable. (The

1984 analysis included all three grade/age cohorts in a single calibration.)
In 1988, all multiple-choice items were included in the scaling process. There
were 99 such items at ages 9 and 13 and 87 at age 17. The total number of

scaled items was 182. (The decision to exclude open-ended items was influenced
by consideration of the role of the bridge data in the reading anomaly
investigati,n: Because a previous study [Zwick, 1988] had shown that scoring
inconsistencies had affected these items, their inclusion could have
complicated the study of the reading anomaly.) Out of the 182 items, 65 items

were administered to grade 8/age 13 and grade 12/age 17, 37 items were given

to grade 4/age 9 and grade 8/age 13, 25 items were given to grade 4/age 9 and

grade 12/age 17, and 24 items were given to all three age classes.

For all 182 items to be included in the 1986 scaling, plots of the 1984
item response functions along with the 1988 data showed the fit of the 1984

items to the 1988 data to be acceptable. These item parameters are given in

Table F-2 of Appendix F.

2. Obtain the proficiency means and standard errors, and percents of
students above each scale anchoring point for the NAEP reporting groups.
Although scale values were obtained for the grade/age samples, only the age
samples were used for trend ren,orting, following the NAEP tradition. Sample

sizes were 3,782, 4,005, and 3,652 for ages 9, 11, and 17. For each of the

NAEP reporting categories, reading proficiency mLans and standard errors were

computed using the techmlogy described in Chapter 9. A list of the

conditioning variables, the scheme for coding them, and their estimated

effects appear in Tables C-19 to C-21 of Appendix C. In addition, for each

reporting category, a determination was made of the percent of students
exceeding each of the scale anchoring levels determined in 1984: Rudimentary

(150), Basic (200), Intermediate (250), Adept (300), and Advanced (350). The

methods for deriving the anchor points is outlined in Chapter 7 and described

in detail in Beaton (1987a).

10.3 CROSS-SECTIONAL ANALYSIS --MAIN SAMPLES

In 1988, reading items were administered in seven focused BIB booklets,

each of which contained three reading blocks, in addition to background items

The samples of students who received these items are listed in Table 10-1 and

described in Chapter 3. In addition, at each grade/age level, one reading
block was included in each of the three booklets administered to the

intercorrelation samples. The numbers of reading items administered to .e

main samples are given in Table 10-3, along with ths numbers of items that
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were new in 1988. Reading objectives for the new items are documented in
Reading Objectives, 1986 and 1988 Assessmerts (NAEP, 1987a; see Chapter 2).

Table 10-3
NAEP 1988 Reading Items--BIB Samples

Number of Number of

Sample Code pading Scale Items Reading Scale Items New to 1988

9[Main-Rdg] 83 43

13[Main-Rdg) 100 53

17[Main-Rdg) 110 66

Total 215 126

Of the total of 215 items, 52 items (including three intact blocks) were

administered to both grade 8/age 13 /hid grade 12/age 17, 26 items were given

to both grade 4/age 9 and grade 8/age 13, and 5 items were given to all three

age classes. The number of students in the focused-BIB and intercorrelation
samples who were given each item ranged from 2,459 to 3,536.

Four of the 215 items were open-ended; the remainder were multtple-

choice. Two of the four open-ended items were administered at grade 12/age 1

only, one at grade 4/age 9 only and one at both grade 4/age 9 and grade 8/ag

13. These items were rated on ordinal scales by professional judges. Scoring

procedures and reliability results are described in Chapter 6.2. For purposes

of item response theoly (IRT) scaling, the range of possible scores was then

dichotomized into "correct" and "incorrect" categories using rules provided by

reading experts. Table 10-4 shows the number of points in the ordinal scale

for each item, alokig with the dichotomization rule.

Table 10-4
Dichotomization Rules for Open-ended Reading Items Used in Scaling

Scores

Score Range for Considered

NAEP Item Grade/Age Valid Responses Correct

N015905 High Tech Pizza
R002406 Small Fruits
R000106 Ant and Dove
11.000806 Grandpa and Wind

12/17

12/17
419

4/9, 8/13

1

1

1

1

- 4

- 2

- 5

- 5

2

4

3

- 4

2

- 5

- 5

The primary purpose of the analysis of tIle main NAEP data was to provide

reading results for grades 4, 8, and 12, :nd to investigate the relation of
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reading proficiemy to student background and attitudes and to teacher
attributes and instructional methods. The analysis steps were as follows.

1. Conduct item analyses. Item analysis procedures like those
described in connection with the trend analysis were applied to the main NAEP
blocks. block-leval KR-20 reliabilities (for multiple-choice item only)
ranged from .62 to .84, with a median of .81, at grade 4: from .66 to .87,
with a median of .84, at grade 8; and from .74 to .85, with a median of .81,
at grade 12. An important finding of the item ane yses was that, although
NAEP assessments are not intended to be speeded, some of the main NAEP reading
blocks, like the bridge blocks, tended to be too long for substantial numbers
of examinees. At least 10 percent of the students failed to reach 13 items at
grade 4, ln icems at grade 8, and three items at age 17. The percent of
students who failed to reach (or chose not to respond to) the open-ended
items, which are placed at the end of reading blocks in NAEP, was always at
least 20. The information gained from the 1988 assessment about the numbers
of items that students can complete was used in determining the number of
items for the 1990 item blocks. It is hoped that, by reducing the length of
blocks, spaededness problems can be avoided in the future.

It was also discovered in examining the reading reJults that the
performance on each item block was affected by the position of the block
within the booklet. Table 10-5 shows the average percent of students who
failed to reach the items in each block for each of the three possible block
positions. In nearly ry case, the average percent not reached is greater
for position 3 than fox ositions 1 and 2. Particularly notable are the large
average percents not reached for the grade 4 blocks R3 and R7 in positi,- 3.
The average percent correct for each block in each of the three possible
positions is shown in Table 10-0. In nearly every case, the average percent
correct declines as the position moves from 1 to 3. The effect of block
position is most severe for grade 4, followed in order by grade 8 and grade
12. The effect is most striking for block R3 at grade 4, for which the
.7erage percent correct for position 1 is nearly 11 percent points higher than
for position 3. In NAEP's computation of the percent correct for an item,
students who dio. not reach the item are not included5; therefore, these
differences in average percents correct are not simply the result of students'
failure to reach items that occur in later blocks. Perhaps fatigue leads to
more errors in these blocks. Further investigation Jf this issue is planned.

5Percent correct is defined as R/(R + W + 0 + DK), where R, W, 0, and DK
represent the sum of the student weights for those who got the ..em right,
those who got the item wrong, those who reached the item but edlittcd it, and
those who indicated that they did not know the answer, respectivey. The DK
option is included only in certain trend items. Students who did not reacli
the item are not included in the computation. An item is considered "not
reached" if the student did not respond to the item and did not give a valid
response to any of the succeeding items within tle item block. Each block of
items is separately timed and therefore, the determination of which .tems are
to be considered "not reached" is made separately by block.
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T.Jle 10-5

Average Percent of Students Failing to Rearth Items
for Each Block Position

Block*
Number of

Items

Position

1
Pcition

2

Position
3

Grade 4

R2 14 5.8 5.0 7.0
R3 7 4.7 4.8 9.8

R4 7 2.4 2.2 6.0

R5 15 5.5 4.1 6.8

R6 14 5.0 6.5 5.2

R7 15 3.7 3.1 10.0

R8 12 4.6 3.6 8.4

Grade 8

R2 14 3.6 3.0 5.5

R3 9 0.9 0.3 2.8

R4 10 0.6 1.7 2.3

R5 14 2.3 1.8 2.3

R6 18 5.1 451 7.0

R7 1Q 3.5 4...) 3.9

R8 lv 2.5 2.3 3.9

Grade 12

R2 14 3.9 3.0 6.1

R3 11 4.2 4.7 6.3

R4 19 0.9 1.6 3.1

R5 14 1.4 1.4 7.0

R6 15 3.4 4.1 5.7

R7 19 2.4 3.0 3.4

R8 18 1.5 3.7 5.9

* Blocks R2, R5, and R7 are identical for grades 8 and 12. Except in
these cases, identity of block numbers across grades does not imply that
blocks are identical.
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Table 10-6

Average Item Percent Correct
for Each Block Position

Block*
Number of

Items
Position

1

Position
2

Position
3

Grade 4

R2 14 745 72.9 69.9
R3 7 72.0 69.2 61.4
R4 7 56.1 57.7 52.7
R5 15 75.3 74.1 73.5
R6 14 69.2 65.9 65.4
R7 15 71.0 69.6 67.5
R8 12 72.7 69.2 65.7

Grade 8

R2 14 58.8 57.2 53.0
R3 9 85.7 84.9 81.4
R4 10 73.5 75.7 68.7
R5 14 45.9 47.0 47.6
R6 18 67.3 65.3 64.9
R7 19 71.3 67.1 65.8
R8 16 84.7 83.6 79.4

Grade 12

R2 14 70.9 71.5 69.5

R3 11 70.8 69.7 67.5

R4 19 73.6 73.2 72.1
R5 14 62.2 62.8 61.2
R6 15 66.0 65.9 62.0
R7 19 80.2 79.3 76.3
R8 18 76.3 75.9 72.4

* Blocks R2, R5, and R7 are identical for grades 8 and 12. Except in
these cases, identity of block numbers across grades does not imply that
blocks are identical.

26(9

476



2. Calibrate the items and investigate differential item functioning
across grade levels and racial/ethni and gender groups. Strictly speaking,

the findings on reading block position effects imply the need for an item
re! onse model that allows item parameters to depend on block position; that

is, a model in which each item in the main assessment would have three sets f

item parameters, one corresponding to each possible position. Such a model
would, of course, be unwieldy and its parameters could not be estimated
accurately witl. current sample sizes. Fortunately, however, the focused-BIB
portion of the ass2ssment has the property ehat each block appears in each

position exactly once. Therefore, item parameter estimates based cn the
focused-BIB assessment can be viewed as appropriately weighted ay?rages of
these three sets of parameter estimates. This property of the item parameter

estimates would not hold if the three intercorrelation booklets were included
in the item calibration (see Tables 4-2, 4-3, and 4-4); hence, the calibration
was based only on the focused-BIB portion of the assessment.

For all three grade/ages combined, th4 BILOG prog.am (Mislevy & Bock,

1982) was used to obtain item parameter estimates on a provisional scale,
based on the three-parameter logistic model. Sampling weigLts were not used

in this phase of the analysis. Parameters were estimated even for previously
administered items; that is, parameter values for old items were not assumed

equal to eheir previous values. To reduce costs, a systematic sample
consisting of half of the students in the focused-r.B samples 9[Main-Rdg],
13[Main-Rdg], and 17[Main-Rdg] was used in the item calibration. The ...hree

samples were treated as distinct subpopulations in the BILOG run; that is, it
estimating the item parameters, the densities for the three grade/age groups
were not assumed to be the same.

Using the method described in Chapter 7, a graphical analysis was
conducted to determine whether it was reasonable to assume common item

response functions for all three age classes. For each item arid each group,

expected proporfir.s correct (see Mislevy & Sheehan, p. 302) for each of
approximately eight proficiency levels were obtajaed. The depaitures of these

proportions from the common estimated item response function were examined.
In the case of four items, the assumption of a common item response :unction
for all age classes appeared to be selrously violated. Therefore, a second
calibration was conducted in which the.,e itcms were allowed to have different
item response functions across age classes. Table 10-7 lists these items and

indicates how they were treated in the second calibration. The first two

items refer to a single passage about getting summer jobs. It is not

surprising that these items functioned differently for students of different

ages: Given an eighth grader and a twelfth gradar with equal reading
proficiency, the older student is more likely to answer coLrectly because of
greater familiarity with alethods for getting summer jobs. The next two items

in Table 10-7 required treatment as a separate item for grade 4. As noted

earlier, the response mode for grade 4 differed from that for grades 8 and lz

(Table 10-2). It is unclear, though, why these items in particular should be

affected. Perhaps certain items are more susceptible to response mode

differences. Using the same method, residuals were also e;.amined for Black,
Hispanic, and White students and for males and female.;. No major or

systematic departures were found
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Table 10-7
Items for Which Multiple Item Response Functions Were Estimw-ed

NAEP Item

N003202
Summer job-best time to find

N003204
Summer job-references

N002401
Mosquito-size exaggerated

Grade/Age Calibration Procedure

8/13, 12/17 Treat separately

8/13, 12/17 Treat separately

4/9, 8/13 Treat separately

R000904
Naomi James-year she set record 4/9, 8/13, 12/17 Tr at 4/9 separately;

treat 8/13 and 12/17
together

Item parameter estimates for the 215 items administe.,d to the focused-
BIB and intercorre.ation samples are given in Table F-1 of hppendix F.

S. Obtain the 'roficiency means and standard err% s on a provisional
sca,e for the NAEP reporting groups foi.- the focused-BIB ar.d intercorrelation

samples. A.; 5-1 1981x, responses to reading items were summarized in a single

reading scale. Although scale vidues were obta-ned for the grade/age samples,
only the grade subsamples of tl,e focused-BIB reading sample were used as the
basis of the reading cross-scctional report; sample sizes were 4,534, 4,404,

and 4,250 for grades 4, 8, and 12. For each of the NAEP reporting

categories, means and standard errors were computed using the technology

described in Chapter 9. Note that leading background item.; were used as

conditioning variables for the focused-BIB samples. However, with the

exception of a single item, these items were not administered to the students
in the intercorrelation samples, who received civics and history background

items (with one reading bachground item) instead. Because different
conditioning model: were required, the conditioning proccss was conducted
separately for the focused-BIB and intercorrelation samples. For each of

e-ese samples, a list of the conditioning wriables, the scheme for coding
them, and their estimated effects, appear in Tables C-12 to C-17 of

Appendix C.

4. Determine the appropriate metric for reporting, investigate linkage
of the 1988 main NAEP results with the 1984 reading scale. Another component

of the analysis was the exploration of the feasibility of linking the 1988
main NAEP results with the reading trend scale established in 1981. Such a

linkage appeared unlikely to succeed because the 1988 assessment differed in

major ways from the 1984 assessment. The time of year at which assessrents

were administered, the age definition for 17-year-olds, and the response mode
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(see Table 10-2) all differed. Furthermore, although 72 of the items
administered in 1988 were also given in 1984, these items did not appear
within intact 1984 item blocks. Through our investigation of the 1986 reading
anomaly, we learned that reading items may behave 'n a subszantially different
manner when they appear in altered contexts and that other seemingly minor
changes can have major effects on equating. Nevertheless, three equating
approaches were applied in an attempt to achieve an approximate linking. If

the three equating efforts were to yield similar equating functions, this
would support the validity of the link.

Two of the equating efforts took advantage of the existence, at ages 9
and 17, of subsamples of the bridge to 1984 and the 1988 main NAEP samples
that had common age definitions and times of assessment. At each of these age
levels, the RESOLVE program (which implements the procedures described in
Mislevy, 1984) was used to estimate the reading proficie."cy distribution of
the bridge and main NAEP students, based on item responses and item
parameters. (The 1984 item parameters were used for the bridge to 1984, item
parameters from step 2, above, were used for the rain NAEP sample.) The

linear function required to match the means and standard deviations of tl,e
estimated bridge and main NAEP distributions was then obtained. In addition

to these two common pop-la-ion equating methods, a common item equating
procedure was applied to items common to 1984 and 1988 despite the fact that
items did not appear in intact blocks. The S-.ocking-Lord (1983) procedure,

implemented in the TBLT program (Stocking, 1986; see also Sheehan, 1988) was
used to find the best-fitting linear transformation for mapping the
provisional paameters for the 68 common items, atained in the 1988
calibration, to the existing 1984 parameters for these items. Crhe three items
common to 1984 that were treated separately across age classes in 1988 were
not included in the set af items common between 19:. and 1984. In addition

one 1988 open-ended itm that had been adminiF.tered in 1984 was not treated as
a common item because a study of score drift [Zwick, 1988] showed that rating
criteria were not applieu consistently in 1984 and 1988. The resulting number
of effective common items was 68.)

The estiraced equating functions from thev, three methods were quite
disparate, reinfor-lug the p-eliminary conclusion that the two assessments
were too different to be linked in a satisfactory way. Therefore, as in 1984,

the mean and standard deviation for the three grade/ages combined were set to

250.5 and 50.6 We plan to link the 1990 main NAEP results to this new scale.

After determining the metric for reporting, another decision that had to
be made was whether to combine the results from the intercorrelation samp.es
with those from the focused-BIB samples. As noted earlier, only the focused-

BIB samples were used in item ibration, but scale values were obtained for

both samples. However, the results from the intercorrelation samples differe2.

6The metric in which the item parameters ir Appendix F are given differs
by a linear tr -Ifonuation from the reading scale used for reporting; Lettilig

0 represent the -roriciency metric that corresponds to the i'em parameters and
letting RS represent the metric of the reporttng scale, the required
transformation is RS - 500 + 250.5.
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in two ways from the focused-BIB results. First, they were not balanced dith

respect to block position and second, they were based on a less complete

conditioning model. Examination of subgroup means and standard deviations f,)/-

the two samples showed some small but systematic differences between the two.
In particular, the subgroup means for sample 9[Main-Int] tended to be slightly
higher than those for sample 9[Main-Rdg] aLd the standard deviations for
sample 13[Main-Int] tended to be lower than those for 13[Main-Rdg].
Therefore, only the focused-bIB results were used as the basis for Learning to

Read in Our Nation's Schools: Instruction and Achievement in 1988 at Grades

4, 8, and 12 (Langer, Applebee, Mullis, & Foertsch, 1990). The scale values
for the intercorrlation samples are available on the 1988 public-use data
tapes.

5. Conduct a study of tha relation between the reading proficiency oi
fourth graders and teacher background and instructional variables. Teacher

background data and Information on instructional methods used with specific
students were collected from the reading teachers of 3,901 fourth graders
(about 86 percent of the fourth-grade students in sample 9[Main-Rdg]). There

are several possible reasons for the absence of teacher data for 14 percent of

the students: Scve teachers may not have been identified, others were not
sampled, and others may have failed to complete questionnaires. Also,

teachers were not required to complf,te questionnaires for more than ten
students. Further detail about th1 ;rocess for sampling teachers is given in

Chapters 3 and 8.

For reasons explained here, the analysis of the relation of these
teadher data to reading proficiency requires the use of separate set:, of

reading scale 17,lues and sample weights. The goal of these analyses was tu
report reading proficiency results for each possible response to selected

teadher items. For example, studnt reading proficiencies were computed for
each of several levels of teacher education and for each of several levels of

frequency of individualized instruction. In order to avoid biases in these

aaalyses (see Chapter 9), it was necessary to include as conditioning
variabler the teacher items that had been selected for reporting. These

conditioning variables were, of course, unavailable for the nonrandom 14
percent of the focused-BIB students whose teachers did not complete
questionnaires. Because the missing data problem affected a large, nonrandom
portion of the sample, the use of a common conditioning -.1odel in which the
teacher items were simply treated as missing for certain stodents could
produce a substantial .iolation of the assuiption of equal ,:esidual variances

in each conditioning cell. Therefore, a separate set of plausible values was

obtained fo 7. students with teacher data and tlese wer, compared to the

original set. Because there were some slight differences, the two sets of
plausible values were retained--one to be used for analyzing the relation nf
reading oroficiency to the teacher data and one for other analyses of Leading

data. k r the teacher-based plausible values, a list of the conditioning

variables, the scheme for coding them, and their estimated effects, appear in

Table C-18 of Appendix C.

In any casc, analyses 'nvolving the teacher data must be conducted
separately from other analyses because of the need to use a separate set of
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sampling weightr. Fol. the teacher analyses, the teacher-based student weights

must be used. lne teacher-student weight is the nonresponse-adjusted student
weight further adjusted for the teacher's probability of selection and for

teacher nonresponse. (Some further adjustments were also applied; see a ter

8 and The 1988 National Assessment of Educational Progress--Sampling and

Weighting Procedures, Final Report [Rust, Bethel, Burke, & Hansen, 1990].)

The teacher-based plausible values and the teacher-student weights are

available on the 1988 public-use data tapes.

Analyses involving the teacher backgroand and instructional variables

are included in Learning to Read in Our Nation's Schools: Instruction and

Achievement in 1988 at Grades 4, 8, and 12 (Langer, Applebee, Mullis, &

Foertsch, 1990).
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Chapter 11

DATA ANAUSIS FOR THE WRITING ASSESSMENT'

Eugene G. Johnson

Educational Testing Service

This chapter describes the analyses carried out on the responses to the
wrIting tasks and the backvound items in the 1984 and 1988 assessments of
writing that led to the results reported in The Writing Report Card, 1984-88:
Findings from the Nation's Report Card (Applebee, Langer, Mullis, & Jenkins,
1990) and Learning to Write in Our Nation's Schools: Instruction and
Achievement in 1988 et Grades 4, 8, and 12 (Applebee, Langer, Mullis, Jenkins,
& Foertsch, 1990). The emphasis is on the methods and results of the
procedures used to develop the average response method scale scores that
formed the basis of those reports.

The analysis of the 1988 writing data consisted of twc components. The
first component was designed to measure trends in writiAg achievement since
1984. Trends in writing achievement were measured by comparing the responses
to a set of writing tasks by students assessed in 1984 wit'l the responses to
the same set of writing tasks for students assessed in 1983. The major
analyses were made for trends in average task accomplishment (primary trait),
based on a writing scale developed using ale average response method, although
trends in writing mechanics and trends in overall writing fluenc,' (based on
holistic scoring) were 07so measured. The data forming the bas for these
analyses were from the 1988 br'ige-to-1984 (trend' samples and 1984 main
samples (these samples are e below). The techniques used to measure
trends in writing achievemer discussed in section 11.1.

The second component in the analyses of the writing data was desig%ed to
analyze the responses to the writing tasks in the main assessment, to develop
a cross-sectional writing seal_ based on these data, to e:tamine the
association hetween wricing ability and writing process and instru-tion, and
to determine the effect that time allocated has on writing ability. These
analyses were based on the data from the 1988 main assessment sampl-s.
Secti n 11.2 provides a description of the analyses of the cross-sectional
data.

"The statistical programming for the average response method was ably
performed by Bruce Kaplan Data analysis and additional statistical
programming were performed by Bruce Kaplan, Jo-Ling Liang, Mike Narcowich, and
Inge Novatkoski. The author is indebted to Mary Varone for typing the
manuscript.
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rhe specific samples used fer the analysis of writing achievement ir

1984 and 1988 are (by age cohort):

Time of Modal

Sample Code §.A1110.& TYDe Assessment Age Definition Grade

9:84 1984 Main Winter Calendar year 4

9[Main-Wrt] 1988 Main Winter, spring Calendar year 4

9[Main-LWr] 1988 ilng Writing Winter, spring Calendar year 4

9[Br84-RW] 1988 Bridge to 1984 Winter Calendar year 4

13:84 1984 Main Fall Calendar year 8

13[Main-Wrt] 1988 Main Winter, spring Calendar year 8

13[Main-LWr] 1988 Long Writing Winter, spring Calendar year 8

13[Br84-RW] 1983 Bridge to 1984 Fall Calendar year 8

17:84 1984 Main Spring Oct. - Sept. 11

17[Main-Wrt] 1988 Hain Winter, spring Calendar year 12

17[Main-LWr] 1988 Long Writing Winter, spring Calendar year 12

17[Br84-RW] 1988 Bridge to 19 Spring Oct. - Sept. 11

11.1 MEASUREMENT OF TRENDS IN WRITING ACHIEVEMENT

The data for the 1988 point in the 4,alysis of trends in wricing comes
from the 1988 bridge-to-1984 samples. which provide a bridge to the 1984

assessment and match ...that assessment in terms of the time of administration

and age definitions. The data for the 1984 point in writing trend comes from
the responses of students within the 1984 main (i.e., BIB) assessment. All

analyses of trends in writing performance were based on grade-eligible

students only. For reasons given below, both the 1988 .nd the 1984 points

were determined by scores prGvided by raters scoring :Ike papers in 1Q88.

The items on which the trends in writing achievement are based are shown

in Table 11-1. The table shows the block that contained the item in 1984 and

the trend booklets containirg the item in 1988. A total of twelve writing

tasks were used to measure cends in writing achievement, with six tasks

presented at each grade in 1984 and 1988. To allow comparisons in writing

ability across grades, three of the six tasks presented to tLe fourth-grade

students in 1988 were also presented to the eighth-grade students; three of

the eighth-grade tasks were also presented to the eleventh-grade students; and

one task was presented at all three grades.

11.1.1 Primary Trait Scoring of the Writing Tasks ami Meisures of Scorer

Effect

All writing exercises from the 1988 assessment were scored for task

accomplishment (primary trait). For the purposes of analysis, the student

responscs wer coded as 0-not rated, 1-unsatisfactory, 2..minimal, 3-adequate,

and 4-elaborated. A 20 percent random subsample of all the papers scored were
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Table 11-1

Assignment of 1984-1988 Writing Trend Items in 1984 and 1988

Writing Tesk

BIB-spiral
1984

Blocks

Grades
8

1988
Bridge to 1984 Booklets

Grades----
4 11 4 8 11

N0003 Recreation Opp. C C - 52,54 52,54

N0004 Food On Frontier D D D 51,54 51,54

N0005 Dissecting Frogs E 53,55

N0006 XYZ Company E E 52 34 53,55

N0009 Radio Station G G 54,55 55,56

N0010 Appleby House G G G 54,55 55,56 55,56

N0076 Flashlight V V V * 56

N0147 Plants C 51,53

N0148 Spaceship E 52,54

N0180 Space Program E 53,55

N0190 Job Application E 53,55

N0210 Bike Lane G - 55,56

* Block V never appeared with any other writing block in 1984 (all other

blocks appeared with every other blocK at the same grade in 1984).
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reocored by a second rater to provide an estimate of interrater reliability.
Table 11-2 shows scorer reliability for each essay as measured by the
intraclass correlation. Additionally, Table 11-2 shows the percentage of
exact score agreement between the firs and second raters. The reliabilities
and percents of exact agreement are generally high and are consistent with
equivalent values from prior assessments.

Although the measures of scorer agreement in NAEP have been consistently
high, we recognized the possibility that there might be variation between the
ratings provided by the group of scorers assembled in 1988 and the scorers
assembled in 1984. If present, this variation would add a confounding effect
in the measurement of trend. The most direct way of control.Ling the effect of
across-year variation in scoring would be to eliminate it entirely by
rescoring all of the 1984 data, using the same set of scorers who scored the
1988 data. Unfortunately, resources did not allow for tne rescoring of the
full set of 1984 writing papers but did allow for a rescoring of approximately
11,000 of the papers given in 1984. The rescored papers for a given item
constituted approximately a 25 percent sample of all 1984 papers and consisted
of all grade-eligible respondents to two or three of the 1984 booklets
containing that item.

The hope was that the between-year variability in scoring would be low
enough to permit the use of the full set of the 1984 data. Tables 11-3 and
11-4 show the results of the comparison of the rescore of the 1984 data with
the scores assigned to the papers in 1984. Table 11-3 shows, by grade and
item, the average difference between the 1988 rescore and the 1984 score and
the standard deviation of the difference. Table 11-4 shows the distribution
of the difference between the rescore and the original score, again by age and
item. The average difference between the rescore and the original score is
-.019 for grade 4, -.046 for grade 8 and -.056 for grade 11, differences of
the same general magnitude as the between-group differences that were reported
in the previous Writing Report Card. Although the 1988 scorers app:ar to have
been more strinont on average than the 1984 scorers, the tables show that
the difference between the two groups of scorers is not simply a consistent
drift.

In light of the diffeiences between the 1984 and the 1988 scoring,
direct comparisons between the 1988 results and the original 1984 results were
not considered acceptable. Consc iently, the 1984 trend point was based on
the rescored data only. The resuitant sample sizes for the trend report
analyses are given in Table 11-5.

(It should be noted that another option that was considered was to
adjust the original 1984 scores to reflect the observed relationship between
the rescores and the original scores on the set of rescored data. Such an
adjustment of the 1984 scores would Ise a multiple imputation procedure in
which adj.fed 1984 scores for a given item are drawn from the multinomial
distributLon of possible original scores for that item conditional on a given
rescore value. While such an approach would use the full set of 1984 data,
the results would include a component of uncertainty inherent in the
imputation of scores. This component can be large: LImited analyses indicate
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Table 11-2

Percentages of Exact Score AL-eement and Interrater Reliabilitj
for the Primary Trait Scoring of the 1988 Writing Trend Items

4 8 11Gra:.e ---

Percent
Exact Relia-

---- Grade

Percent
Exact

----

Relia-

Gra&
Percent
Exact Relia-

NAEP Item Agreement batty Agreement bility Agreement bility

N000602
XYZ Company 97.1 .985 93.5 .920

N000902
Radio Station 93.5 .950 87.0 .886

N001002
Appleby House 90.3 .916 75.3 .688 89.3 .888

N007602
Flashlight 87.5 .874

NO14702
Plants 94.3 .946

NO14802
Spaceship 91.8 .952

N000302
Recreation Opp. 85.4 .820 90.8 .931

NOn0402
Food on Frontier 79.9 .683 93.1 .863

N000502

Dissecting Frogs 76.1 .642

NO18002
Space Program 89.9 .928

NO19002
Job Application 92.3 .922

NO21002
Bike Lane 84.9 .866

AVERAGE 92.4 .937 83.0 .773 90.0 .900
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Table 11-3

Mean and Standard Deviation of (Rescore - Original)
for the 20% Res..:ore of 1984 Writing Responses

Grade 4 Grade 8 Grade 11

NAEP Item Oman S. D. Mean S. D. LIM( 1,3.

N000602
XT.?. Company -.010 .311 .057 .559

N000902
Radio Station -.039 .342 -.034 .450

N001002
Appleby Hozme .003 .339 -.055 .538 -.064 .375

N007602
Flashlight -.043 .367

NO14702
Plants .000 .356

N014802
Spaceship -.021 .399

N000302
Recreation Opp. -.046 .588 -.118 .547

N000402
Food on Frontier -.117 .533 -.092 .454

N000502
Dissecting Frogs -.063 .563

NO18002
Space Program -.086 .517

NO19002
Job Application .031 .504

NO21002
Bike Lane -.006 .527

OVERALL -.019 -.046 -.056

e.
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Table 11-4

Distribution of (Rescore-Original,,
for the 20% Rescore of 1984 Writing Responses

Percent of Responses Where (Resk..ore-Original) Equals -1,0 or 1

Grade 4
Rescore-Original

Grade 8
Rescore-Original

NAEP Item -1 0 1 -1 0 1

N000602
XYZ Company 2.6 93.7 2.6 2.5 83.0 9.7

N000902
Radio Station 5.9 90.8 3. 10.5 81.4 7.5

N001002
Ap71eby House 5.3 89.5 4.9 15.8 73.1 10.3

N007602
Flashlight 8.2 87.5 3.9

NO14702
Plants 4.8 90.2 4.1

NO14802
Spaceship 6.0 87.7 !73

N000302
Recreation Opp. 11.9 75.0 10.1

N000402
Food on Frontier 16.2 75.0 7.2

N000502
Dissecting Frogs

NO18002
Space Program

NO19002
Job Application

NO21002
Bike Lane

OVERALL 5.4 89.9 4.0 12.3 76.2 9.5
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Grade 11
Rescore-Original
-1 0 1

9.5 86.4 3.8

15.5 75.4 6.9

13.3 81.2 4.6

17.0 70.1 12.2

14.7 77.4 6.'

6.4 83.7 7.6

11.6 75.7 11.c

11.8 80.0 6 9



Table 11-5

Sample Sizes for Primary Trait Analyses
of Trends in Writing Performance

Grade 4 Grade 8

1988 1984 1988 1984

NAEP Item ridge Rescore Bridge Rescore

N000602
XYZ Company 1152 544 1334 616

N000902
Radio Station 1234 585 1364 612

N001002
Appleby House 925 530 1256 588

N007602
Flaihlight 614 409

NO14702
Plants 1285 656

NO14802
Spaceship 1258 611

N000302
Recreation Opp. 1372 494

N000402
Food on Frontier 1339 603

N000502
Dissecting Frogs 1356 641

NO18002
Space Program

NO19002
Job Application

NO21002
Bike Lane
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Grade 11
1988 1984

Bri.dge Rescore

1041 599

1242 521

1212 629

1195 632

1169 603

11783 636



that the standard alrors based on the rescored data only are of the same
general size as the standard errors of the full, imputed-up-to-1988 data.)

11.1.2 The Writing Trend Scale Based on the Average Response Method

The major analysis of trends in writing achievement was based on the
average response method (ARM) of scaling nonbinary data (Beaton and Johnson,

1987, 1990), although analyses of individual items were conducted also.
Since the measurement of trend was based on the rescored data, the ARM writing
scale established in 1984 could not be used. Instead, a new ARM writing scale

was constructed based on the trend items given in 1988. Because certain of

the between-item corlalations are not estimable, the ARM technology has been
generalized to allow for the imputation of missi.1 correlations.

11.1.2.1 Overview of the Average Response Method

The average response method begins with a defined composite of the
(primary trait) scores for a set of p exercises and provides, for each
assessed student, draws from the distribution of potential values for that

composite. If a student had responded to all the exercises going into the
composite, then that student's ARM score would be directly calculable, without

error, by

a'x

where x is the vector of the subject's scores on the p questions in the

composite and a is a vector of p arbitrary constants, which for the ARM
writing scale are each equal to l/p (since the ARM writing scale is defined as

the predicted average performance across the set of p writing questions).

Because each respondent is presented only a subset of the questiuns, the

respondent's compcsite value is unknown and so must be estimated. Such an

estimate is provided by the ARM technology. Briefly, the ARM technology is a

kind of multiple regression that produces for each student a sot of plausible

values, each of which predicts what that student's composite score might
plausibly be, based on the student's scores on the exercises in the composite

that were preseited to the student and based on the student's status on a
selected set of background variables, called the conditioning variable:. (The

purpose of the conditioning variables is to improve the prediction of sticaraup

effects given the sparse quantity of information available for any individual.

Their exclusion wuld lead to biased estimates of subgroup effects. See

Chapter 9 for a general definition and description of plausible values and

conditioning variables).

Let xi represent the (row) vector of responses of the ith student to the

questions in the ARM composite that were presented to that student and let yi

be the (row) vector of values of that student's conditioning variables. Then
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a plausible value from the conditional distribution of 8 given the observed
data xi and yi for student i is

where

Xi°h xicek eik

ak and lk

Eik

is the kth plausible value of the ARM composite

is the (column) vector giving the change in the composite
for unit change in the scores on each of the questions in x,

is the (column) vector of effects for the conditioning
variables

are random draws from a multivariate normal distribution
with mean vector 0 and variance-covariance matrix E where E
is theAvariance-covariance matrix of the parameter estimates
fl and r. (ak andAlk reflect the uncertainty due to using
sample estimates fl and r in the regressifyn equation.)

is an estimated residual drawn from a normal distribution
with mean 0 and variance 4 where 4 is the variance of the
predictive distribution of 8 given the observed values of xi
and yi.

All parameters in equation (11.1) were estimaz.ed by least-squares
technology. To accomplish this, it is sufficient to obtain estimates of the
elements of the population sum of squares and cross products matrix of the
conditioning variables and the writing questions:

C an estimate of V.V
[PY Y'X'
X'Y X'X (11.2)

In the above, YisaNxqmatrix containing the values of the q
conditioning variables for each of the N students in the population; X is a
N x p matrix containing the scores of the N students in the population on the
p exercises; and V [Y X]. If Y and X were known for all students in the
population, C would be trivially equal to V'V. However, since only a sample
of the students in the population were assessed for writing and since each
sanpled student was only presented a few writing quesaons, many of the
elements of Y and X are unknown. Accordingly, V'V must be estimated. The
procedures used to determine an estimate C of V'V will be deferred to the next
subsection.

Since the ARM composite is the mean of the individual questions, the
estimate C generates a complete set of sufficient statistics (the normal
equations) for the standard least-squares predicti..n of an ARM composite value
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given conditioning variable characteristics and responses to any subset of
writing questions. Define the N element column vector T by

T Xa

where the elements of T, Oi, are the values of the ct,mposite for each student
in the population. The exact value of Oi will not be known unless the student
i was administered all p of the exet.cises. The plausible values, OA, of
equation (11.1) are determined by operatioliz on the matrix Ce where Ce is the
estimated population sum of squares and cross product matrix of the
conditioning variables, the writing exercises and the composite. Ce is

generated by the matrix C and the transformation matrix

by

[Ig 0 01

0 I a

Ce

Y'Y Y'X Y'T
H'CH X'T X'X X'T

T'Y T'X T'T

The matrix Ce can be used to estimate a value of Oi for student i as
follows:

Let X1 consist of the columns of X corresponding to the writing
exercises presentedAto student i and let VI [Y X1]. The least-squares
estimates of # and r in equation (11.1) are

,,x1]
Y'Y Y'X1 -1 [Y'T I

A

and the standard least-squares point estimate of the composite score for

student i is

(11.3)

This value is the .lean of the predictive distribution of potential Os for the
individual and, thus, does not take into account the fact that any other value
from this predictive distribution might also have been the student's score.
By including the terms accounting for the uncertainty in the estimation of a
student's composite score, the plausible values Oik allot the more complete
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representation of what is known and what is not known about the student's
composite scores. The terms accounting for uncertainty are of two 1..ypes:

1) cfk, accounting for variability of potential scores of an
individual about the conditional mean (of the distribution given
yi ani xi) and

2) ak and 7k, accounting for uncertainty due to using sample
estimates of p and r in the regression equation.

cik is a random draw from a N(0 ,4) distribution, where 4 is the
residual mean-squared-error for the legression defined by (11.3). The vector

[ak"fk

is a draw from a multivariate normal distribution with mean 0 and variance-
covariance matrix

(V1'111)-1 4.

The values of ak and 7k are held fixed for all student. with the same pattern
of missing data.

A further discussion of the generation of ARM plausible values, given an
estimate C of the sum of squares and cLoss product matrix V.V, appears in
Beaton and Johnson (1990). The next section considers the estimation of V'V
for the 1988 and 1984 writing trend scale.

11.1.2.2 Estimation of V'V

As noted in th previ.,.is subsection, the basis for the estimation of a
predicted value for any student is an estimate C of the full sums-of-squares-
and-cross products matrix

V'V
X'Y X,X

(11.4)

from which all other necessary matrices and estimates are deri 3d. For the
construction of the NAEP writing trend scale, six separate estima-as of the
cross-product matrix were created: one for each of the three grades for each
of ene years 1984 and 1988. The elements of the estimate C of V'V for a
particular grade and year fall into three general types:

Type 1: Elements that are directly estimable from the available data
for that grade and year; these are sums of squares and
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Type 2:

Type 3:

cross-products involving the cohJitioning variables and the
items presented to that grade in that year.

Elements that must be estimated based on relationships
observed for another grade in the same year or for the same
grade in the other year; these are sums of squares and
cross-products involving items and pairs of items not
administered to the target grade and year but administered
to another grade or year.

Elements requiring the imputation of between item
correlations; these are cross-product terms inv-lving pairs
of items that have never been presented together so that the
between item correlation is not estimable.

The complexity of the estimation of these three types of elements of the
matrix C increases as one moves down the list, with elements of type 1 being
the most straightforward to estimate and elements of type 3 being the most

complex. We will consider the estimation of each of the three types in turn.

11.1.2.3 Estimation of Type 1 Elements of C

The most directly estimablk. elements of the matrix C for a given grade
and year are those involving the conditioning variables and the items
presented to students of that grade who were assessed in the specified year.

In the matrix C, the conditioning matrix Y contains the values of 39

conditioning variables measuring each student's status on a set of
demographic, background, and attitude questions as well as specific questions
related to the student's attitudes to and experiences in writing. A list of

the conditioning variables and the scheme for coding them appears as Table C-5

in Appendix C.

The values of the conditioning 7.ariables are known for all students and

so Y'Y in the matrix C is directly obtained by taking the sum of squares and

cross-products of the conditioning variables for each student, weighting these

by the student's sampling weight and then summing across all students of the

given grade and assessment year.

Also directly estimable are sums of squares and certain cross-products
involving the writing tasks presented ,o students in the given grade in the

given assessment year. Specifically, if the item X1 was presented to a sample

of students of the given grade in the given year, then the following terms are

estimable:

Y'XI, the cross-product vector between the conditioning variables and

the item, and

X1')... the sum-of-squares for the item. Furthermore, if another item, X2

was also presented to the grade in the given year and if a sample
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of students responded to both X1 and X2, then the between-item
cross-product terms X1'X2 and X2'X1 are also directly estimable.

Because of the spiral design, each item is presented to a subsample of
the full sample of grade-eligible students assessed for writing in a given
year. Consequently, the simple procedure used to estimate the elements of Y'Y
is inappropriate for estimating the elements Y'Xl, XIX1 and XIX2. However,

these elements can 'Je consistently estimated in the following manner.

Because of the spiral design, we can assume that the set of students who
responded to the item X1 is a representative sample of the population of all
gra's-eligible students in the given year. Consequently, the appropriately
weighted sample mean RI, and the weighted sample variance, S12, based on the
total sample of students of the grade in the assessment year responding to the
item, are consistent and unbiased estimates of the population mean and
variance for the item. A consistent estimator of the sum-of-squared scores in

the population for the item is

A

Xl Xl WTOT (S + K12)

where 1420T is the sum of weights for all grade-eligible students assessed for
writing in the given year.

A consistent estimate of the cross-product element X1'X2, when a sample
of grade-eligible students were presented both items in the given year, is

A

XII X2 WTcyr (S1S2r12 Ri3E2)

where SI and RI are the weighted sample standard deviation and mean based on
the full sample of grade-eligible students responding to item 1, S2 and Xy are
the analogous statistics based on the full sample of grade-eligible students
respsndihg to item 2, and r12 is the appropriately weighted sample correlation
coefficient based on the students responding to both items.

The estimation of cross-products between conditioning variables and
items, Y'Xl, is accomplished in an analogous manner.

Table 11-6 shows the items used in the writing trend scale (by supplying
the last three digits of the ID number from Table 11-1) and indicates the
elements of the cross-product matrix V'V that can be directly estimated at

each grade at I year. The entries in the table are codes giving the grade and
year for which the corresponding element of item by item cross-product matrix

is estimable. The presence of a 4, 8, or E indicates that the element can he
estimated from the 1984 sample of students it. grade 4, 8 or 11, respectively.
The presence of an asterisk indicates that thu element can also be estimated

from the 1988 data. For example, the first element in the table, in the row
labeled 003 and the column labeled 003, indicates the grades and years for
which the sum-of-squares of the item N003 can be directly estimated from the
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Table 11-6

Estimable Between-item Correlations
with Grade and Year Where Estimable

1984 ARM Items

Grade 4
Trend Items

Grad, 11
Trend Items

Item 003 004 005 006 009 010 147 148 180 190 210

003 8E* 8E* 8 8 8 8E E E E

004 48E# 8 48 48 48E 4 4 E E E

005 8* 8* 8* 8*

006 48* 48* 48* 4 4*

009 48* 48* 4 4*

010 48E* 4 4* E* E* E*

147 4* 4

148 4*

180 E* E* E*

190 E* E*

210 E*

4: correlation estimable at grade 4 in 1984

8: correlation estible at grade 8 in 1984

E: correlation estimatLa at grade 11 in 1984

* indicates correlations estimable from 1988 data
# indicates cotrelations estimable from 1988 data for grades 8 and 11
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data. The 88E" indicates that XX1 for this item can be estimated for grade
8 and grade 11 students in 1984, the asterisk indicates the X11X1 can also be
estimated for grade 8 and grade 11 students in 1988. The "8" in the elird
column of the first row (under the 005) indicates that the cross-product term
X11X2 between items N003 and N005 can only be estimated for grade 8 students
in 1984. The table also indicates for which grades and years the cross-
products between conditioning variables and item responses can be estimated.
any time the item sum-of-squares X11X1 can be estimated, the conditioning
variable by item cross-product vector Y'X1 can also be estimated.

Besides indicating the terms of the matrix V'V that are directly
estimable for a given grade and year, Table 11-6 also indicates the terms that
are not: the Type 2 and Type 3 terms. For example, the sum-of-squares of the
item N003 is a Type 2 tfrm for grade 4 students In 1984 and in 1988 since it
cannot be directly estimated from data from grade 4 students but can be
estimated from data from other grades. An example of a Type 3 element is the
cross-product term between items N003 and N0147. The blank at that position
in Table 11-6 indicates that this term cannot be directly estimated for any
grade or year. This is beca.Ase items N003 and N0147 have never been presented
together to any student. The procedures for estimating Type 2 terms are given
in the next subsection (11.1.2.4). Subsection 11.1.2.5 gives the procedure
for estimating Type 3 terms.

11.1.2.4 Estimation of Type 2 Elements of C

As described above, a Type 2 element of the cross-product matrix for a
given grade and year corresponds to a term that is not directly estimable
based on data for that grade and year (the target grade and year), but that
can be estimated based on data from another grade or another year (the dow'r
grade and year). The estimation procedure is as _ollows.

Let X1 be the set of items held in common between the target grade and
year and the donor grade and year and let X2 be the set of items presented to
the donor but not to the target. For notational convenience, we will operate
as if the entire donor ...nd target population had been measured and that
complete information by student is available for all items presented to the
students grade and year. There is no loss of generality because only
estimates of the terms of the cross-product matrix are required.

The known information for the target population is the matrix

consiscing of the conditioning variables and the items held in common with the
donor population. The known information for the donor populltion is the
corresponding matrix

Vd [Yd Xld]

plus the set of items X2d.
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We seek estimates of the Type 2 terms VtX2t and 3qt. X2t in the cross-

product matrix

[Ct .... Vt 'lit \It tx2t
X2 t tVt .A2t 1 X2t

Beaton and Johnson (1987) show that the estimator

A

VttX2t \It:Vt.) (VdtVd)ild tX2d

is unbiased under the assumption that [Xld X2d) and [Xlt X2t] are each

distributed with common variance matrix E and mean matrices YdB and AB.
Under the same_ assumptions they show that X2t tX2t can be unbiasedly estimated

by

where

and

A

Xat X2t X2d Vd (Vd Vd) V Pt.Old Vd VCIX2d (N G)

G trace [(Vdt1.7d)-1 Vt'Vt],

is the number of students taking any pair of items

E2.1 (X2ci tX2d X2citVd (VdtVd)-1 VdtX2d)/(N-m)

is the number of columns of Vd.

All estimates of Type 2 elements were accomplished in the above manner.
Frequently, there were a number of candidates for the donor population. The

following hierarchy was followed in selecting the population to be the donor

for the given target pcpulation:

1) same grade as the target and the other year

2) same year as the target avid the closest grade

3) any grade or year where data was available

11.1.2.5 Estimation of Type 3 Elements of C

never jointly presented to any student in any grade or year. Such item

matrix 1.7'11 for a given grade and year is the estimation of the Type 3

pairs are identified by a blank in Table il-6.

elements. These are cross-product terms, XI'X2, between pairs of items that

e final step in the construction of an estimate C of the cross-product

283



For a concrete example, consider the cross-product term between the
items N0003 and N0147. The item N0003 was presented to grade 8 and grade 11
students in 1984 and 1988 while the item N0147 was presented to grade 4
students in 1984 and 1988. Consequent]y, the cross-product between this pair
of items is not directly esLimable at every grade and year since the items
have never been jointly presented to a sample of students.

Let X1 and X2 represent such a pair of items and consider estimating
X1'X2 for the target grade and year, t. At most one of the two items can have
been administered to the target population, although it is possible that
neither item was administered to the arget population. Let a index the donor
grade and age for item X1 and let b index the donor grade and age for item X2.
(Either a or b, but not both, might correspond to the target population t.)

The known data from the donor population a are the conditioning
variables, Y., and the score: X1 . on the item 1. The known data from the
donor population b are the conditioning variables, Yb, and the scores X21, on

the item 2. Assume that, to a reasonable degree of approximation,

Xla - Yaf31 Ela

and X2b Iftfl2 E2b

where pi and fl2 are vecturs of unknown constants and El. and E2b are vectors of
independent and identically distributed errors where each element of Ela has
man 0 and variance a12 and each element of E2b has mean 0 and variance a22.

Further assum that, had the items been presented to the target population,
then the scores Xlt and X2t on the items for the target population could be

modeled as

X1t. Ytfil Elt

X2t Yt/32 E2t

where pi and fl2 are as above, where the means of Elt and E2t are zero, and
where the variances of each element of Elt and E2t are, respectively, ol2 and
,., 2

."2

Then, if X" and X2t had been jointly presented to the target popul:-..tion,

the expectation of }Ca. 'X2t would bL,

N 012
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where an is the covariance between the two items after adjusting for the

conditioning variables. An unbiased estimate of the first term of (11.5) is

where 'hi Cia"10-1 YaIXI.

and ;42 8'4)-1 N's'.X2b.

An estimator of a/2 is

alz az r12

where a12 [xiaixia xia"la via'Yo-1 Ya'xial/(N-F)

and 622 [X21,1X21, - XYb erb,y0-1 Yb'X2b]/(N-p)

(11.6)

(11.7)

and where p is the rank of Y. and Yb. It remains to get an estimate of r12,

the correlation between the two items. The estimate of r12 was based on the

observed distributions of ths between item correlations for the target grade

and age.

Let R. be the vector of between item correlations for all pairs of items

jointly presented to the target population t. A typical element of Rt, r.j,

is the observed correlation between item i and it_em j, after adjusting for the

conditioning variables Y. Let

arctanh(r/j) 1/2 log. ( (1 + r/j)/(1 - ru))

be the result of applying Fisher's variance stabilizing transformation to the

correlation rij and let Zt be the vector of the zij's. The distribution of zij

is modeIe0 as

where

a + b/ + bj + Et, (11.8)

a is constant common to all elements of Zt;

is a constant common to all elements of Zt involving the item i;
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is a constant rommon to all elements of Zt involving the item j;
and

cij is a normal random variable with mean 0 and variance ai.

Let a, f3i, and be the least-squares estimates of a, bi and bj in
(11.8) and let 2ij be the least-squares residual. The set of all least-
squares residuals from the additive fit to Zt was assumed to be a set of
normally distributed random variables with common mean 0 and common variance

cz2.

Let Et f2ij: i> j, items i and j jointly presented to population ti be
the set of unique residuals. (That is, the elements of Zt come in pairs,
there being a value zij and a value zji, which are equal, for any pair of items
presented to the target population. Consequently, the least-square residuals

and 2ji are identical; only one of these is included in Et.)

Let Et have K elements and let

e(1) e(2) ... 5 em

be the ordered values of E. Under the assumptions, the eu) are order
statistics of a sample of size K from a N(0, az2) distribution. Form the
standard normal working values

WI S Wy ... WK

where wi is the standard normal deviate for p ility (i - 1/3)/(K + 1/3).

(wi is a close approximation to the median o: we distribution of the ith
order statistic from a sample of K standard Lormal random variables.)

A regression of the eu)'s on the wi's produces estimates of the mean and
standard deviation of the normal dissribution best fitting the distribution of
the residuals in Et: The intercept estimates the mean and the slope estimates
the standard deviation, az. The above process was conducted separately for
each of the sf.x grade-by-year populations. It was found in each case that the
empirical distribution of the residuals was quite closely approximated by a
normal distribution with mean 0 and standard deviation az and that the values
of the standard deviations for each of the six populations were nearly the
same.

Accordingly, the elements of Et for all six grade-by-year populations
were pooled to form a combined set of least-squares residuals with M elements
(where M is the sum of the 111---,er of elements in each of the Et), sorted to

form the order statistics e(1) e(z) e(m) and regressed against the
standard normal working values for a sample of size M. The result of this
regression was an intercept of 0 and a slope of .09. The fit of this
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regression was excellent, with an R2 .996, implying that the prediction of

the legs*. :=quares residuals by the regression on the normal working values
accounted for 99.6 percent of the variance of the actual values.
Consequently, the distribution of the least-squares residuals from the model
(11.8) is closely approximated by a normal distribution with a mean of 0 and a
standard deviation of .09, taken to estimate az for all six grade-by-year

populations.

The imputLtion of a value for population t of f12 and, hence, of X11X2,

for a pair of items that never appeared together was accomplished via the
following steps:

1) draw a random variable 6'12 from a normal distribution with mean 0

and standard deviation az .09.

2) form the imputed value 212 61a + 132b + 612
where

at is the least-squares estimate of the constant common to all
Fisher-transformed correlations in the target population;

131a

132b

is the least-squares estimate of the constan_ common to all
Fisher-transformed correlations involving the item 1 in the

donor population a for the item; and

is the least-squares estimate of the constant common to all
Fisher-transformed correlations involving the item 2 in the

donor populations b for the item.

3) back-transform 212 to form the estimate of the correlation r12:

[exp(2 212) - 1]/[exp(2 2/2) + 1]

4) form the imputed value of X11X2 for the target population by

X1 Ck2 Yt./32

where ill and 132 are defined by (11.6) and and a2 are defined by

(11.7).

11.1.2.6 Application to the Writing Trend Scale

For each of the thrae grades and each of the two years, separate

estimates of the matrix C were made. The order of estimation was as follows.

First, all Type 1 elements in all six cross-product vatrices were estimated.

The second step was the estimation of the Type 2 elements for each grade and

year based on the Type 1 estimates from the donor grade and year. The order

of preference for selecting the donor population was: (I) same grade, (2)

another adjacent grade in the same year, and (3) any available grade and year

Finally, the Type 3 elements were estimated. To allow for the measurement of

the error due to imputation of the between-item correlations, five cross-

287

3 n 2



product matrices were generated for each grade and year, each matrix C being
based on a different set of draws from the distribution of correlations.

The resultant =Atrice3 were then used as the basis for constructing the
Ce matrices as was detailed in 11.1.2.1. Five Ce matrices were created for

each grade and year, each based on one of the five C matrices. To

approximately account for the effects of the sample design and the amount of
information available, each of the Ce matrices was scaled to be consistent

with a sample of 1,000. For each of the five Ce's for a given grade and age,
a single plausible value was computed for each student according to the
formulas in 11.1.2.1. This resulted in five plausible values for each

student.

11.1.3 Other Al.alyses of Trends in Writing Performance

In addition to trends in primary trait scores, trends were also measured
for mechanics of writing and for overall writing fluency. Trends in
componeats of mechanics of writing at each age were based on a selected
writing prompt given to the age group in both 1984 and 1988. The writing

items used for the assessment of the mechanics of writing were "Spaceship"
(N014840) for grade 4 and "Recreation Opportunity" (N000310) for grades 8 and

11. All analyses were based on representative subsamples of around 500
responses to each item at each grade and year. In the sample selection, Black
students were sampled at a higher rate to provide sufficient sample size to
allow for comparisons in performance between Black and White students. The

student weights were adjusted to reflect this oversampling of Black students
by the following poststratification process: 1) for each grade, the students
selected for the writing mechanics analysis were categorized by gender and by
race/ethnicity (White, Black, Hispanic, other), producing eight cells; 2) the
sampling weights of the students within each cell were then multiplied by a
poztqtratification factor computed as a ratio whose denominator is the sum of
weights of all students in the cell selected for the mechanics analysis and
whose numerator is the sum of .he weights of all students in the writing
assessment of the specified grade, gender, and race/ethnicity. All papers

used ir this analysis were scored in 1988; the actual sample sizes are shown

in Thole 11-7.

Table 11-7
Sample Sizes for Mechanics Scoring

1984* 1988

Grade 4 Spaceship 506 484

Grade 8 Recreation Opportunity 474 517

Grade 11 Recreation Opportunity 522 497

* All selected 1984 papers were also rescored for primary trait.
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Two writing items for each grade in the bridge samples were holistically

scored for overall writing fluency. To allow the measurement of trends in
overall writing fluency, a sample of responses in the 1984 assessment to the

same items were also holistically scored. The items are:

Grade 4 "Spaceship" and "Flashlight"

Grade 8 "Recreation Opportunity" and "Food on the Frontier"

Grade 11 "Recreation Cpportunicy" and "Food on the Frontier"

Table 11-8 shows the sample Eizes fo, the measurement of trends in the fluency

of writing.

Table 11-8
Sample Sizes for HoliLtic Scoring

1984* 1988

Grade 4 Flashlight 940 615

Spaceship 1161 1257

Grade 8 Food on Frontier 1184 1247

Recreation Opportunity 1286 1302

Grade 11 Food on Frontier 1180 1192

Recreation Opportunity 1254 1182

* All 1984 rescored papers were also holistically scored.

11.2 ANALYSIS OF THE GROSS-SECTIONAL WRITING DATA

The analysis of the 1988 writing cross-sectional data was based on the

data collected from the respondents to the writing items in the 1988 main

assessment and consists of three components: (1) analyses based on the

responses to the writing items in the focused-BIB booklets, (2) analyses to

examine the relationship bet.een writing performance and wri4-ing process and

instruction, and (3) analys-s to determine the effect of allocated time on

measured writing ability. All analyses were made oniy for grade-eligible

students.

11.2.1 Primary Trait Analysis

The major analyses of the cross-sectional data were based on tte primary

trait scores of the responses of students to 15 writing items presented in the

focused-BIB portion of the assessment. The specific items and the blocks

containing them are shown in Table 11-9. For each grade there are seven

blocks of writing items, where each block typically contains a single writing
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Table 11-9

Assignment of Writing Items for Cross-sectional Writing Assessment

Grade
4

BIB Block
Grade

8

Grade
12

N0003 Recreation Opp. 5 5

N0004 Food On Frontier 2 2

N0005 Dissecting Frogs 4
N0009 Radio Station 5 4

N0077 Ghost Story 3 3

N0147 Piants 2

NO14B Spaceship 4

W180 Space Program 4
110210 Bike Lane 4

W0001 Favorite Story 6

W0002 Animals 7

W0003 Three Wishes 8

W0004 Why Favorite Story 6 6

W0005 TV Habits 7 7

W0006 Personal Incident 8 8

Table 11-10

Sample Sizes for Primary Trait Analyses
of Cross-sectional Writing Performance

N0003 Rccreation Opp.
N0004 Food On Frontier
N0005 Dissecting Frogs

Grade
4

--
--
--

Grade
8

1950
1954
2612

Grade
12

1830
1800

N0009 Radio Station 2672 2612 --
N0077 Ghost Story 2015 1955 1822

N0147 Plants 2012

N0148 Spaceship 2005
N0180 Space Program -- 2415

N0210 Bike Lane -- 2415

W0001 Favorite Story 2687

W0002 Animals 2002 --
W0003 Three Wishes 2644

W0004 Why Favorite Story -- 2608 2441

W0005 TV Habits -- 1954 1788

1.10006 Personal Incident -- 2596 2407

TOTAL 6679 6525 6069
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task. In the focused-BIB design, each student responds to three of the seven

blocLs of writing tasks. The number of students responding to each writing

task is shown in Table 11-10.

Books of tables were created presenting population estimates, by item
of the proportions of students achieving each of the possible primary trait

scores (Nmot rateable, 1unsatisfactory, 2minimal, 3adequate, 4elaborated)
as well as the average primary trait score. These results were presented by
each of the common background reporting variables as well as by variables
relating to writing process and instruction.

11.2.2 The ARM Cross-sectional Writing Scale

The primary analysis of the cross-sectional data was made in terms of
average response method writing scale scores based on the 15 items shown in

Table 11-9. The same technology as was used to create the ARM trend writing
scale was used to create this ARM cross-sectional writing scale, although the
target sets of items for the two scales are largely different (there are five
items in common between the 15 items making up the cross-sectional scale and
the 11 items making up the trend scale).

The steps used to generate ARM plausible values for the cross-sectional
writing sc,..le are the same as those for che writing trend scale detailed in

subsection 11.1.2. Analogous to the wliting trend scale, the basis for the
estimation of a plausible value for the cross-sectional scale is an estimate C

of the full sums-of-squares-and-cross-products matrix

[Y'Y Y'Xl
V'V

X'Y X'X

where, as before, Y'Y is the sums-of-squares-and-cross-products matrix of the
conditioning voxiables, X'X is the sums-of-squares-and-cross-products matrix
of the 15 items in the cross-sectional assessment, and X'Y is the cross-
product matrix betveen the items and the conditioning variables. For the

construction of the cross-sectional scale, three separate estimates C of the
sums-of-squares-and-cross-products matrix were created: one for each of the

grades 4, 8, and 12.

The conditioning matrix Y for the cross-sec: onal assessment contains
the values of 53 common core conditioning variables (listed in Table C-1 in

Appendix C) measuring each student's status on a variety of demographic,

background, and attitude questions. Tue matrix Y also contains 30 variables

related to each student's attitudes toward and experiences in writing. A list

of these conditioning variables appears as Table C-4 in Appendix C.

As with the trend scale, the elements of the estimate C of V'V for a

given grade fall into three general types: Type 1 elements directly estimable

from available data for that grade; Type 2 elements estimable from
relationships observed in another grade; and Type 3 elements involving items
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never jointly presented to any student and requiring the imputation of between
item correlations.

The Type 1 elements include the sums-of-squares matrix Y'Y of the
conditioning variables, the elements of the matrix X'Y corresponding to the
cross-products of items with conditioning variables for the items presented to
that grade, and the elements of the matrix X'X corresponding the sums-of-
squares of items and cross-products between items presented to that grade.
The estimation procedure for the Type 1 elements of C was identical to that
given in subsection 11.1.2.3.

Table 11-11 shows the items used in the cross-sectional writing scale
and indicates the elements of the matrix V'V that can be directly estimated at
each year. Analogous to Table 11-6, the entries in Table 11-11 are codes
giving the grades for which the corresponding element of the item-by-item
cross-product matrix is estimable. The presence of a 4, 8, or T indicates
that the element can be directly estimated from the 1988 cross-sectional
sample of students in grade 4, 8, or 12, respectively. The table also
indicates for which grades the cross-products between conditioning variables
and item responses can be directly estimated: Any time an item sum-of-squares
can be directly estimated, _0 can the cross-products between that item and the
conditioning variables.

In addition to indicating the directly estimable terms (the Type 1
terms), the table also indicates the Type 2 and the Type 3 terms. The Type 2
terms for a given grade are identified by the absence of the code for that
grade but the presence of a code for a different grade. The Type 3 terms are
identified by the absence of codes for all three grades. The estimation
procedure for the Type 2 terms was identical to that given in 11.1.2.4 and the
procedure for estimating the Type 3 terms was identical to that given in
11.1.2.5.

Separate estimates of the matrix C were made for each grade using the
following order of estimation. First, all Type 1 elements in all three cross-
product matrices were estimated followed by the estimation of the Type 2
elements for each grade based on the Type 1 estimates from the donor grade.
When possible, the adjacent grade was selected as the donor grade. Finally,
the Type 3 elements were estimated. Five cross-product matrices were
generated for each grade where each matrix C was based on a different set of
draws from the distribution of correlations. This a1low6d for the measurement
of the error due to imputation of the missing between-lf.em correlations.

The resultant matrices forued the basis of the Ce matrices described in
11.1.2.1. Five Ce matrices were created for each grade, where each of these
was based on a different on of the five C matrices for that grade. To
approximately account for the sample design, each Ce matrix was scaled to be
consistent with a sample of 1,000. For each of the five Ce's for a given
grade, a single plausible va_ue was generated for each student via the
equations in 11.1.2.1 resulting in five plausible values for each student.



Table 11-11

Estimable Between-itKA Correlations
for the Cross-seztional Scale
with Grade Whfire Estimable

Item N0003 N0004 N0005 N0009 N0077 N0147 NO14F N0180 N0210 W0001 W0002 W0003 W0004 W0005 W0006

N0003 8T 8T 8 8 8T T T 8T 8T 8T

N0004 8T 8 8 8T T T 3T 8T 8T

N0005 8 8 8 8 8 8

N0009 48 48 4 4 4 4 4 8 8 8

N0077 48T 4 4 T T 4 4 4 8T 8T 8T

N0147 4 4 4 4 4

NO148 4 4 4 4

NO180

NO210

W0001 4 4 4

W0002 4 4

W0003 4

W0004 8T 8T 8T

W0005 8T 8T

W0006 8T

4: correlation estimable at Grade 4

8: correlation estimable at Grade 8

T: correlation estimable at Grade 12
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11.2.3 The Effect of Block Position on Writing Performance

In the course of the analysis of the cross-sectional writing data, it
was discovered that the performance on each writing task appeared to be

related to the position of that task in the assessment booklet. In the

focused-BIB design used for the 1988 writing cross-sectional assessment, each
block of writing tasks appeared in three distinct booklets: once as the first

cognitive block, once as the second, and once as the third. Siace the samples

of students responding to each booklet are themselves represencative seouples
of the population, it would be expected, all other things being equal, that
the scores of s'...dents who were presented the task as the first block in their
assessment booklet would be closely comparable to the scores uf students

presented in the block second or third.

Table 11-12, which gives the mean primary trait score across items by
grade and block position, shows that this is not the case. While the mean

primary trait score for items when they appear in the first block of a booklet
are not significantly different from the means of the items when they appear

in the second block, both means are significantly higher than the means of the

items when they appear in the last block. The effect occurs at every grade

although it appears to be strongest for grade 12. The same phenomenon occurs

for many of the individual items.

Table 11-12
Mean Primary Trait Score by Position of Item in 'ooklet*

1st block 2nd block 3rd block

Grade 4 2.00(.02) 2.04(.02) 1.93(.03)

Grade 8 2.08(.02) 2.05(.02) 1.99(.03)

Grade 12 2.20(.02) 2.20(.03) 2.05(.04)

* Standard errors in parentheses

These results imply that the estimates of writing performance based on
averaging across the three positions may provide underestimates of the true
writing performance of the students. The lower performance on the third block

of exercises may, perhaps, be due to fatigue. Further investigation is

planned of this phenomenon, which also occurs in the 1988 cross-sectional
reading assessment but not in the 1988 cross-sectional civics assessment, is

planned.

11.2.4 Relating Writing Perfornance to Writing Process and Instruction

Analyses were conducted to determine the association between the ARM

scale scores and the composite indices relating to writing process and
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instruction derived from the responses of the students to the writing

background questionnaire. The indices examined, and the grades at which they

were available, are as follows:

Index Grades

12

12

12

12

Enjoy writing
Instruction on Writing Process

Revision
Planning

4, 8,

8,

The questions included in each of the composites are given in Appendix

D, along with the values assigned to each of the original responses to derive

the composites.

Witing achievement was related tc responses obtained to a teacher

questionnaire completed by the writing teachers of roughly 85 percent of the

assessed eighth-grade students. Among other information available in the

teacher questionnaire was the instructional techniques used by the teacher for

the assessed student in particular. It was thus possible to examine how

various instructional practices relate to measured writing achievement, and,

since certain of these questions are paralleled in the student background

questionnaire, to examine the relationship between instructional techniques

reported used by the teacher and the student's perceptions of the

instructional techniques used.

11.2.5 Effect of Time Allocated to the Wziting Task

The final analysis of the 1988 cross-sectional data was designed to

determine the effect of time allocated to the writing task on the estimate of

writirg ability. This analysis was based on the comparison of iriting perfor-

mance. for two equivalent samples of students in which one sample receives

twice as much time as the other to complete the same writing exercise. The

data at each grade consist of the responses to three eercires, one from each

of the three major purposes of writing (informative, imaginative, persuasive).

To improve the measure of the effect of allocated time on writing performance,

the analysis controlled for the score of another writing exercise of the same

type, also given to both samples of students. (For grade 8/age 13 and grade

12/age 17, there were two control exercises for LLG persuasive task.) For

each grade/age, three writing booklets were administered, with one booklet for

each of three categories of writing purposes. The booklets had the following

form:

Persuasive: SI LI

Informative: S2 L2

Imaginative: S3 12

The first task (S1,S2,S3) in each booklet was allocated the usual time for

completion. The second task (LI,L2,13) was ellocated twice the usual time.
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The particular writing exercises for the analysis, along with their control
exercises, are as follows:

Grade Task Coiltrol Exercise Analysis Exercise

4 Informative W000140 W000220
Imaginative W000340 N007720
Persuasive N000940 NO14820

8 Informative W000410 W000530
Imaginative W000610 N007730
Persuasive N000950 and N000550 N000330

12 Informative W000410 W000530
Imaginative W000610 N007730
Persuasive N021050 and N018050 N000330
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Chapter 12

DATA ANALYSIS FOR THE CIV7-5 ASSESSMENT'

Nancy Allen

Educational Testing Seririce

This chapter describes the analyses carried out on the responses to the
cognitive and background items in the 1976 and 1982 assessments of
ci izenship/social studies and the 1988 assessment of civics. These analyses
led to the results presented in The 1988 Civics Report Card: Trends Ln

Achievement from 1976 to 1988 at Ages 13 and 17, and Achievement in 1988 at
Grades 4, 8, and 12 (Anderson, Jenklls, Leming, MacDonald, Mullis, Turner, &
Wooster, 1990). The emphasis of this chapter is on the methods and results of
procedures used to develop the IRT-based scale scores that_ formed the basis of

that report. However, some attention is given to the analysis of open-ended
items and mean percents correct for groups of items as reported in The 1988

Civics Report Card. The theoretic underpinnings of the IRT and plausible
value methodology described in this chapter are given in Chapter 9.

The techniques required to develop scale scores for the cross-sectional
analysis of the data from the 1988 main BIB-spin4.1 assessment were different
from the techniques required to develop scale scores for the analysis of

trends in civics achievemEnt. Accordingly, these two analyses are presented

in separate sections. Section 12.1 pertains to the scaling of the data from

the main assessment; section 12.2 contains information about the scaling of
the data from the trend bridges.

12.1 CROSS-SECTIONAL DATA ANALYSIS

The data from the main BIB-spiral:6.d assessment of civics in 1988 were
used for cross-sectional analyses comparing the levels of civics achievement
for various subgroups of the 1988 target populations. The main assessment

included two parts: the focused-BIB samples and the intercorrelation samples.

It included three student cohorts: students who were either in the fourth
grade or 9 years old, students who were either in the eighth grade or 13 years

old, and students who were either in the twelfth grade or 17 years old. The

bitzh date ranges for age-eligible students were based on the 1978, 1974, and

1970 calendai years respectively for ages 9, 13 and 17. The sampled students

in each of these three cohorts were assesse' either in the winter or the

spring. The samples in the main assessment are listed, along with the bridge

'Date analysis and scaling were performed by John J. Ferris, Edward
Kulick, Jennifer Nelson, Norma Norris, Kate Pashley, and Minhwei Wang. Eugene

Johnson, Robert Mislevy, and Kentaro Yamamoto consulted on IRT scaling and

generation of plausible values.
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(or trend) samples, in Table 12-1. (See Chapter 1 and Chapter 3 for
descri.,tions of the target populations and the sample design used for the
assessment.)

The pool of items used i- the 1988 civics assessment contained a range
of open-ended and multiple-c1-1,.ce questions measuring performance on sets of
objcrtives documented in Civics Objectives, 1988 Assessment (NAEP, 1987b).
The objectives framework is described in Chapter 2 A total of 220 (one with
two parts) distinct civics items addressing these objectives was administered
in 1588 using the BIB-spiral design to alloce a the items to the assessed
students. All 220 items were administered to the main focused-BIB sample and
a subgroup of items was administered to the intercorrelation sample.

The "grade-only" portion of the main focused-BIB civics samples (whether
the time ox assessment was winter or spring) provided the cross-sectional
results that are reported in The 1988 Civics Report Card. In these samples,
each student was adm4nistered a booklet containing three blocks of civics
cognitive items, a block of background questions common to all 17-7klets for a
particular grade/age level, and a block of civics-related background questions
common to all civics bc.cklmts for a particular grade/age level. Seven blocks
of civics cognitive questions were administered at grade 8/age 13 and grade
12/age 17 in a total of seven booklets for each age. At grade 4/age 9, three
blocks of civics cognitive questions were administered in only ots order in
one booklet. The sample sizes and number of items for the focused-BIB
grade/age samples are listed in Table 12-2.

The purpose of the intercorrelatien samples is to inovide proficiencies
for reading, civics, U.S. history, and. at grade 12/age 17, geography for the
same samples of students. These results are available for secondary analyses.
In the intertorrelation samples, each student who recei- d civics items was
adrinistered a booklet .:.ontaining three blocks of subject area cognitive item.
Ilcluding one blocIt of ci7ics items that was also administered to the main
focused-BIB samples, as well az,. a block of baakground questions common to all
bookle for a particular grade/age level and r block of background questions
selected from those given to students assessed in the reading, civics, U.S.
history, and geography (at grade 12/age 17) main focused-BIB samples. Three
blocks of rivics cognitive items were administered in three booklets at grade
4/age 9 and grade 8/age 13. Because of the additional subject area,
gcsgraphy, only two blocks of civics cognitive items were administered in two
booklets at trade 12/age 17. The sample sizes and number of items fo.. _he
intarcorrelation grade/age samples are listed in Table 12-2..

It should be noted that one block aduinistered to the main focused-BIB
samples at grade 8/age 13 and grade 12/age 17 consisted of one open-ended
item. This two-part item entailed identifying the President and discussing
presidential responsibilities. Each part of the item w..; scored separately.
Both p-Arts were scaled with the multiple-choice items, but they were also
analyzed independently.

The next sections contain in some detail a description of the analysis
performed using the main BIB-spiraled samples. As is usual in NAEP analyses,
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Table 12-1

NAEP 1988 Civics Samples

Sample Code Sample Tipe
Subject
Areas

Booklet
Numbers Cohort

Time of

Assessment

Age Modal
n-fn Grade

Sample

Size

9[Main-Civ] BIB Main 16 Grade 4/age 9 Winter, spring CY 4 2,652
13(Main-Civ] BIB Main 22-28 Grade 8/age 13 Winter, spring CY 8 5,981
17[Main-Civ] BIB Main 22-28 Grade 12/age 17 Winter, spring CY 12 5,683

9[Main-Int] BIB Intercorrelation R,C,H 17-19 Grade 4/age 9 Winter, spring CY 4 2,638
13[Main-Int] BIB Intercorrelation R,C,H 29-31 Grade 8/age 13 Winter, spring CY 8 2,590
17[Main-Int] BIB Intercorrelation R,C,H,G 30-32 Grade 12/age 17 Winter, spring CY 12 2,438*

13[BR-Civ] Bridge to 1976, 1982 C 90 Age 13 Fall CY 8 1,938
17[BR-Civ] Bridge to 1976, 1982 C 90 Age 17 Spring Not CY 11 1,786

* Booklet 30 did not contain a civics block; the number of students that were administered a civics
block in this sample is 1,621.

R - Reading
C - Civics
H - U.S. history
G - Geography

CY - Calendar year: Birth dates in 1978, 1974,
and 1970 for ages 9, 13, and 17

not CY - (Age 17 only): Birth dates betweln
October 1, 1970 and September 30, 1971
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Table 12-2

Sample Sizes and Number of Items
for the Main Assessment Grade/Age Civics Samples

Sample Sample Size
No. of Multiple-
Choice Items

No. of Open-
Ended Items

Grade 4/Age 9

Main Focused-BIB 2,652 51 0

Intercorrelation 2,638 51 0

Grade 8/Age 13

Main Focused-BIB 5,981 153 (151)* 1**

Intercorrelation 2,590 72

Grade 12/Age 17

Main Focused-BIB 5,683 150 (148)*
l**

Intercorrelation 1,621 49

Total 21,165 219
l**

* Numbers of items in the final scale are included in parentheses
when different from the number in the assessment.

** Scored in two parts.



the process began with an examination of the i*.ems and blocks of items. This

was followed by an assessment of the dimensionality of the civics items in the

main assessment. The estimation of item parameters for the unidimensional
civics scale was completed next, followed by the generation of plausible

values. Finally, the plausible v lues were transformed to the final
proficiency scale and points on the proficiency scale were anchored. This

section of the chapter closes with information about derived background
variables, scoring of the open-ended items, and content grouping of the items.

12.1.1 Item Analysis and Dimensionality Assessment

Table 12-3 shows the number of items, KR-20 reliability, mean number
correct, standard deviation, and mean percent correct for each block. These

values were calculated for the weighLed item results of all multiple-choice
items within a block, whether they were used in the scaling process or not.
The table also gives the number of students who were administered the block

and the percent not reaching the last item in the block. The results for the

blocks administered to each grade/age level indicated that the blocks differ
in number of items, average difficulty, reliability, and percent not reaching

the last item, and so are not parallel to one another.

Table 12-4 contains information about the effect of the position of
blocks withia booklets on the average percent correct for items within each
block pres,e.nted to the focused-BIB samples at grade 8 and grade 12. The three

blocks presented to grade 4/age 9 students in the focused-BIB sample were
presented in only one booklet (in one order), and so are not included in the

table. The averages for the grade-only portion of the focused-BIB samples
show that the order of blocks within booklets did not have a large or
consistent effect on proU.ciency in the civics focused-BIB assessment.

Content area experts considered the civics items to be fundamentally

related to one another and, therefore, recommended a unidimensional scale.

The purpose of a dimensionality analysis was to make sure that this decision

appeared reasonable in light of the data. So, the full-information factor

analysis method developed by Bock, Gibbons, and Muraki (1985) was applied to

the data using the TESTFACT program (Wilson, Wood, & Gibbons, 1983).

Initially, blocks of items at each grade/age level were analyzed

separately. One-, two-, three-, and four-factor solutions were examined.

Only the results of che two-factor solutions are presented here, because the

first two factors of higher-order solutions were similar to the factors in the

two-factor solutions.

The dimensionality results for the civics blocks are shown in Table

12-5. Four blocks had items that contributed to Ieywood cases, making

estimation of a solution impossible. Those items were deleted from the

dimensionality analysis. In each block, the amount of variance explained by

the first factor in a two-factor solution ranged from 18 to 34 percent.

Although the results show that the data are not strictly unidimensional, the

percent of variance explained by the first factor was much larger than the
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Table 12-3

Descriptive Statistics for Main Assessment Civics Blocks

Grade/Age Al2g,k

Number
of Items KE20

Mean
Number
Correct

Mean
Percent
Correct

Focused-BIB

II

Intercor-
relation

H

PercInt Not
Reaching the
Last Item

4/9 C2 15 .73 10.4

.a.2.

3.0 .69 2652 869 2.1

C3 16 .72 9.3 3.2 .58 2652 884 5.1

C4 20 .77 10.2 4.2 .51 2652 885 3.5

8/13 C2 26 .81 14.0 5.0 .54 2597 858 2.7

. C3

C4
24
30

.81

.85

17.0
19.4

4.3
5.8

.71

.65

2575
2563

0

0

1.9

2.1

C5 27 .81 15.7 5.0 .58 2527 0 1.6

C6 24 .76 11.6 4.5 .48 2553 873 6.3

C7 22 .72 10.3 4.1 .47 2581 859 1 1

C8 1 2547 0

12/17 C2 26 .86 18.5 5.. .71 2436 0 1.4

C3 26 .85 13.6 5.4 .52 2441 0 2.4

C4 25 .82 14.3 5.0 .57 2434 815 5.0

C5 27 .85 19.5 4.9 .72 2442 0 0.9

C6 24 .84 15.2 5.0 .63 2426 806 3.8

C7 22 .84 14.1 4.9 .64 2441 0 2.9

G8 1 2429 0

C 3 1 9
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Table 12-4

Effect of Block Position on Average Item Percent Correct
for the Main Focused-BIB Civics Samples

Position Maximum Absolute

Block* 1 2 3 Difference

Grade 8
C2 57 57 55 2

C3 75 74 74 1

C4 67 68 68 1

C5 62 61 59 3

C6 53 51 50 3

C7 50 49 49 1

C8 66 65 64 2

Grade 12
C2 74 75 72 3

C3 54 55 56 2

C4 61 60 61 1

C5 75 75 74 1

C6 67 67 66 1

C7 69 67 67 2

C8 77 75 76 2

* Note: A full BIB configuration was not implemented at grade 4/age 9.

Blocks C2, C5, C6, C7, and C8 are identical for grades 8 and 12. Except in

these cases, identity of block numbers across grades does not imply identity

of blocks. Standard errors for mean percents correct are approximately 0.5.
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Table 12-5

Results of the Full-Information Factor Analyses of
Tetrachoric Matrices of Civics Item Responses

GracWAge Algsk

Number of

IttMg

Number of
Deleted Items

Percent of Explained Variance
First Factor 2?..cond Factor

4/9 C2 15 0 32 5

C3 16 0 27 5

C4 20 0 22 9

8/13 C2 26 1 24 3

C3 24 () 30 4
C4 30 0 23 6

C5 27 0 24 4
C6 24 0 20 2

C7 22 3 18 2

C8 1

12/17 C2 26 0 34 4

C3 26 0 32 4

C4 25 1 27 3

C5 27 0 31 4
C6 24 2 29 3

C7 22 0 3' 2

C8 1
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percent of variance explained by the second factor, and the factor analytic
solutions had no clear interpretation in terms of the item content categories.
This supported the use of a unidimensional scale to summarize the results.

12.1.2 Estimation of Item Parameters

The computer program BILOG (Mislevy & Bock, 1982) was used to estimate
the item parameters of the three-parameter IRT model for 217 of the 219
mu'tiple-choice items and the two sections of the open-ended item (for a total
of 219 items in the final scale), using a random subsamrle of 7,859 of the
21,165 students in the main assessment samples. Most items had approximately

1,000 responses in the subsample. The actual range of responses per item was

from 972 to 2,656. After examination of the items for differential item
functioning across groups, students from all three grade/age groups and from
both the main focused-BIB and intercorrelation samples were included in the
scaling process. The responses were not weighted. (See Chapter 9 and Beaton,

1987b, for further descriptions of the scaling process.)

The two items that were dropped from the scale were excluded because of

lack of fit to the IRT model. Neither of these items had monotonically

increasing empirical item characteristic curves. The NAEP item numbers for

these items are P00804 and P006001. They were the 13th and 15th items in
block C5 for both grade 8/age 13 and vgde 12/age 17. Other than appearing in

the same block, the items were unrCiated. No items were dropped because of
their differential item fuuctioLing TAth respect to the different age groups,
the two types of samples, the twt, sender groups, or the several racial/ethnic
groups.

Of the 217 multiple-choice items included in the final scale, 64 had
only two choices, or two choices and an "I don't know" alternative.
Consequently, these items had low discrimination parameter values with high
"guessing" parameter values (about .50).

In the final scale, there were 36 items in common for grade 4/age 9 and
grade 8/age 13, and 99 items in common for grade 8/age 13 and &rade 12/age 17.

There were no it ms in common across all three grade/age groups. Fifteen,

eighteen, and fifty-one items were administered only at grade 4/age 9, grade

8/age 13, and grade 12/age 17, respectively.

Tacle F-3 in Appendix F lists the estimated item 1:arameters. These item

parameter estimates are direct output from the BTLOG program specifying three

subpopulations, prior to any rescaling. Because of the indeterminacy of the

IRT scale, the origin and size of the scale were set prced.sionally by
standardizing the distribution of the calibration sample of examinees to have

a mean of zero and a variance of one.

12.1.3 Generation of Plausible Vallies

Univarigte plausible values were generated using the M-GROUP computel

program (Sheehan, 1985) according to the conditioning procedure described in
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Chapter 9. The final student weights were used at this stage ot :he analysis.
Conditioning was conducted separately for each of the three grade/age groups
and for the metn focused-BIB and intercorrelation samples because different
conditioning background variables were available for each group. The weighted
means and standard deviations of the plausible values for the main focused-BIB
were compared to those for the intercorrelation samples (Table 12-6). Because

the means for the two types of samples were disparate, and because at grade
8/age 13 and grade 12/age 17 the focused-BIB assessment balanced the order of
administration of the blocks, only results for the "grade-only" portion of the
focused-BIB samples are reported in The 1983 Civics Report Card.

Taloe 12-6
Civics Means and Standard Deviacions ^11 the Calibration Scale

for Grade/Age Mail Assessment 'B Spiral Samples

Grade/Age Sample

First
Plausible Value
Mean S D

All Five
Plausible Values
Mean S D.

4/9 Focused-BIB -.79 .62 -.79 .62

Intercorrelatlon -.83 .64 -.84 .64

3/13 Focused-BIB .12 .72 .12 .72

Intercorrelation .16 .69 .17 .68

12/17 Focused-BIB .84 .76 .84 .76

Intercorrelation .75 .78 .78 .77

The codings of the civics-specific conditioning variables are presented
in Appendix C in Table C-6. Common core conditioning variables were also
used. For grade 12/age 17, the "modal age, > modal grade" category was
deleted from the age-by-grade variable, L2cause students above grade 12 were
not sampled. The estimated conditioning effects for he six samples defined
by the three grade/age groups and the mail. focused-BIB and intercorrela ion
samples are given in Appendix C in Tables C-22 through C-27. The values of
the conditioning effects are expressed in the metrics of Lh ft. original

calibration scale. Definitions of derived conditioning variables are given in
Appendix D (see also section 12.1.6.)

12.1.4 The Final Proficiency Scale

In order tv resolve the linear indeterminacy of the original IRT
calibration scale, an overall weighted mean of 250.5 and weighted standard
deviation of 50 across all students in the main focused-BIB samples was
selected. These values for overc.11 mean and standard deviation have been used

for other NAEP subject area scales. Although the civics proficiency scale,
because of this selection, is seemingly expressed in the same units as those
other NAEP proficiency scales, it is not appropriate to compare civics
proficiency scores with scores on the other subject area scales. Any other
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convenient transformation of the original c:vics plausible values could have
been chosen, so there is no link in th a. construction of the civics proficiency
scale to the scales of any other subject area.

Each grade/age sample was given equal weight when calculating the slope
and intercept of the transformation. For each grade/age of the main focused-
BIB samples, the weighted means of the five plausible values were averaged
(M1, M2, and 113). These averages were then averaged across the three
grade/age grout._ This overall average, M(calibrated), based on values in the
original BILOG calibrated scale, was transformed to the value 250.5. The
geometric mean of the we:ghted standard deviations for the five plausible
values for each grade/age group was found and squared to estimate the variance
for each grade/age group (VI, V2, and V3). Using an analysis of variance
approach, these variances and the square of the averages of the five weighted
means for the grade/age groups were added together to find the sum of squares
of the plausible values divided by sample size, E X2/N (SS 1, SS 2P and SS3).
For instance, for grade/age level 4/9,

ss1v1-m12.

The three valu.s of E X2/N, one for each grade/age group (SS1, SS2, and SS3),
were averaged. This average was treated as the estimate for E X2/N for the
overall sample. It was combined with M(calibrated) to calculate the overall
standard deviation, SD(calibrated). Thus,

SS SS
SD(Calibrated)

SS1 2 3
+ [M(Calibrated)]2.

3

The transformatior ised to generate proficiency scores with an overall mean
and standard deviation for all three grade/age groups of 250.5 and 50,
respectively, is

or

8(profiaiency)
50

0 8(calibrated)
SD(Calibrated)

50
M(Calibrated)+250.5

sD(calibrated)

8(proficiency) slope 8(calibrated) + intercept.

For the 1988 civics proficiency scale, the slope and intercept are 51.78
and 247.64, respectively. This transformation was applied to the main
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focused-BIB and intercorrelation samples for all three grade/age groups.
Overall summar- statistics for the samples are presented in Table 12-7.

Table 12-7
Means and Standard Deviations on the Civics Proficiency Scale

Grade/Age Sample

First
Plausible Value
Mean S. D.

All
Plausible
Mean

Five
Values
S. D

4/9 Focused-BIB 206.9 32.1 206.8 32.0

Intercorrelation 204.8 33.1 204.3 33.1

8/13 Focused-BIB 253.6 37.2 253.' 37.0

Intetcotrelation 256.1 35.6 256.4 35.2

12/17 Focused-BIB 291.0 39.3 291.0 39.3

Intercorrelation 288.0 40.1 288.1 39.9

Item parameters on the calibrating scale may be transformed using the
intercept and slope so that the conditional probability of correct response
given a proficiency score can be obtained. They are

a(proficiency) a(calibrated)/slope;

b(proficiency) slope b(calibrated) + intercept; and

c(proficiency) c(calibrated).

The transformation of the estimated conditioning effects is

r(proficiency) slope r(calibrated) + intercept.

12.1.5 Anchoring the Points on the Civics Proficiency Scale

The same anchoring techniques used for the 1986 mathematics and science
scales were applied to the 1988 civics cross-sectional scale, using data from
the main focused-BIB samples. Four levels (200, ?SO, 300, and 350) ware

selected on the civics scale and chosen as ancLor points. A subject-area
committee defined each proficiency level, describing the types of questions
that most students attaining that level would be able to answer correctly and

that most students at least one level lower would answer incorrectly. The

committee selected benchmark items that exemplify each level of proficiency
from the group of items identified in the anchoring process.
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Possible exemplar items were selected by identifying items for which

more than 65 percent of the students at a certain proficiency level (,.te

anchor level of the item) correctly answered the item while less than 50

percent of the students at the next lower proficiency level correctly answered

the item. In addition, items were seleLted only if the difference between the

percent correct for the two proficiency levels was larger than 30 and the

number of students answering the question at each of the two proficiency

levels was larger than 10. Students were considered to be at a certain

proficiency level if their proficiency score was within 12.5 points of the

proficiency level. For more details of the anchoemg process, see Chapter 7

and Beaton (1987a).

Civics educators wno were members of the subject-area ccmmittee examined

the sets of identified items at a particular anchor level as well as items

that almost met the anchoring criteria and used their expert judgment to

characterize each proficiency level. Their goal was to contrast the tasks at

a particular anchor level with those at levels just above and below. The

characterizations selected by the civics/social studies experts for each

anchor level are listed in Table 12-8. Exemplar items selected by the

committee are given in The 1988 Civics Report Card.

Table 12-8
Civics Anchor Levels and Descriptions

Anchor Level

200

250

Description

Recognizes the Existence of Civic Life

Understands the Nature cf Political Institutions and
the Relationship Between Citizen and Government

300 Understands Specific Government Structures and

Functions

350 Understands a Variety of Political Institutions and

Processes

12.1.6 Derived Background Variables

Derived variables based upon background questions were usea for two

purposes: as conditioning variables, or as reporting variables used to define

subgroups. Some of these variables are common to all the subject areas;

others are specific to the 1988 civics assessment. Derived variables used for

conditioning are listed in Table C-6 of Appendix C and defined in Appendix D

Derived variables used for reporting are defined in Appendix G. Variables

derived for purposes of reporting have been placed in the data sets on the

public-use data tapes; variables derived for conditioning purposes were merely

calculated in the analysis process.
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12.1.7 Scoring the Open-ended Item

As indicated earlier, one civics block presented to students in the
grade 8/age 13 and grade 12/age 17 main focused-BIB samples contained an open-
ended item with two parts, the first part asking students to identify the
president and the second asking them about presidential responsibilities.
These two parts were included in the scaling process, but were also analyzed
separately. Chapter 6.2 contains the interrater reliabilities frr the two
parts of the item as they were originally scored. The right/wrong scoring of
the categories of responses for the two parts of item P018200 (P018201 and
P018202) are indicated in Table 12-9. The percent agreement for the raters,
when the item is dichotomized, are given in Table 12-10.

Table 1.2-9

Dichotomous Scoring of the TWo Parts
of the Open-ended Civics Item (P018200)

First Scale (P018201)

Incorrect: 0
Correct: 1

Second Scale (P0182021

Incorrect: 0-2, 9
Correct: 3-4

Table 12-10
Percent Agreement for the Ratings of the Two Portions of the

Dichotomously Scored Open-ended Civics Item

Grade/Age Portion Percent Agreement

8/13

12/17

P018201
P018202

P018201
F018202

623
584

574
556

99.5

93.0

99.7
95.7

12.1.8 Content Grouping of the Items

Although only one civics proficiency scale was developed, subject-area
experts who z-thored the report requested maan percent-correct vdlues for sets
of items related in content. The items includeu in these sets are listed in
The 1988 Civics Report Card.
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12.2 TREND DATA ANALYSIS

For the 1988 study of trends in civics achievement, students were
administered items used in the citizenship/social studies assessments
conducted in 1976 and 19822. The 1976 assessment included samples of 17-year-

olds who had dropped out of school or graduated prior to assessment; these
students were not included in the 1988 trend study. The bridge assessment
consisted of one booklet each for ages 13 and 17. Because there were few
reusable civics items from the previous assessments for age 9, a trend booklet
could not be compiled; for that reason, a bridge assessment for that age was

not feasible. In order to match the characteristics of the previous
assessments, age-only samples of students were defined using common age
definitions (age 13 birth dates based on the 1974 calendar year, age 17 birtt
dates ranging from October 1, 1970 to September 30, 1971), common times of
testing (13-year-olds in the fall, 17-y ar-olds in the spring), and a common
mode of administration (booklets were paced with an audiotape). The modal

grades for the age 13 and age 17 samples were 8 and 11, respectively.

A total of 134 multiple-choice cognitive questions were administered as
trend items--35 at age 13 only, 39 at age 17 only, and 60 at both ages. Two

open-ended items were includedone at age 17 only, and one at both ages.
These two items were included in the scaling process and examined
independently. Sixteen of the items that had been administered as trend items
were deleted from the analysis (Table 12-11) because the item itself or the

direc )ns for the item had been changed significantly in the item review
process--4 at age 13 only, 6 at age 17 only, and 6 at both ages.

Table 12-11
Items Deleted from the Civics Trend Analysis

Because of ext Changes

Aze Block

P000301,

P003901,

P005701,

P008801,

P003901,

P005701,

Items

P002001,
P004301
P007101

P010001,
P004801,
P007101

P010001

P000301,
P004301

P000701

13

17

C9

C10
Cll

C9

C10
C11

P000701,
P004801,

P005901,

P008901,

P004101,
P005901,

Each student at a particular age level was adminiscered a booklet
containing the same three blocks of civics cognitive items as well as the

2Exercises from the 1970 citizenship assessment were also administered;
however, the sparsity of items and test objectives common to the 1970
assessment and any of the three later assessments precluded using 1970 data in

the scaling process or extrapolating the 1970 mean p-values onto the trend

scale.
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block of civics background questions common to the civics focused-BIB sam-"as
and the block of general background questions common to all the BIB samples.
In addition, six noncognitive questions were included in one of the cognitive
blocks for age 17. These background questions were used for reporting

purposes only (not for conditioning). Although the cognitive items had never
been administered within the same blocks before, they were presented aurally
using a tape recorder as in past assessments, limiting the response time fo .
each item. Many of these items were presented in the cross-sectional
assessment also, but in printed form.

The trend data analysis examined data from three points in time: 1976,

1982, and 1988. A three-population univariate scale was fit to the trend data

for these three assessments at each age level. Due to the differences in age
definition, time of testing, and mode of administration between the civics
bridge and main assessments, no link can be made between the civics trend
scale and the civics cross-sectional scale. The sample sizes and number,- of

items from each assessment are given in Table 12-12.

UP.

Table 12-12
Number of Items and Sample Sizes
for fhe Civics Trend Assessment

Assessment
Year Sample Size*

Number of Items

Multiple-choice Open-ended

13 1976 19,952 64

1982 7,268 48

1988 1,938 85

Total 29,158 85

17 (in-school) 1976 17,866 60

1982 6,751 48

1988 1,786 87

Total

Total 26,403 87

1976 37,818 85

1982 14,019 65

1988 3,724 120

Total 55,561

Not .11 examinees received all items in 1976 and in 1982.

120

1

1

1

2

0

2

2

2

0

2

2

The steps in the civics trend analysis are documented in the following

sections, As for the cross-sectional analysts, the first step was to gather

item and block information. Next the trend items were calibrated and

312

3 30



.21=111MMIIIIIMM

plausible values were generated after conditioning Oh available background

variables. Finally the age 13 and age 17 scales were linked and placed on the
final civics trend proficiency s-ale. Derived background variables and the
scoring of the open-ended items are referred to in the last sections of the

chapter.

12.2.1 Item Analysis

Table 12-13 contains the number of items, KR-20 reliability, mean,
standard deviation, and mean percent correct for each block, as well as the
number of students who were administered the block. The average values were

calculated using examinee weights and all of the multiple-choice items in the
block, including those that were not scaled. The 1988 item-level statistics
were not very different from those for the 1976 and 1982 assessments. The

percent of examinees not reaching items in the bridge blocks was almost always
zero because the items were administered with a tape-recording to pace

response time.

Table 12-13
Descriptive Statistics for Civics 1988 Trend Blocks

Age Block
Number of

Items KR-20
Mean Number

Correct S. D
Mean Percent

Correct

13 C9 34 .79 22.8 5.2 .67 1938

C10 27 .78 15.2 4.5 .56 1938

C11 34 .82 21.9 5.6 .64 1938

17 C9 33 .81 19.0 5.3 .58 1786

C10 32 .86 22.2 5.8 .70 1786

C11 34 .89 25.2 6.2 .74 1786

12.2.2 Estimation of Item Parameters

The first step in the sealing process was the estimation of item

parameters for the trend items. This item calibration was performed using the
BILOG prograo separately for each of the two age groups, using combined data
from the three assessments and treating each assessment sample as a sample

from a separate subpopulation. The calibration was performed on a subsample

of all the available subjects, resulting in approximat.,.y 500 examinees in
each assessment year for each item. The responses were not weighted for this

part of the analysis.

Three items were subsequently dropped from the age 13 trend scale and

two items were dropped from the age 17 trend scale because of lack of fit to

the IRT model. Most of these items had nonmonotonic empirical item response
functions; however, one had diff-,:ent item response functions for the 1988 and

1976 data. The NAEP item numbcrs and the reason ttese items were excluded are

listed in Table 12-14.
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Age.

Table 12-14
Items Deleted from the Civics Trend Analysis

Due to Lack of Model Fit

Block Item Reason for Exclusion

13 C9 P002601 Not monotonic
C11 P005804 Not monotonic

P007001 Not monotonic

17 Cll P006001 Not monotonic
P007001 Discrepant IRFs

As a result of these deletions and the inclusion of the open-ended
items, 83 items were scaled for age 13 and 87 items were scaled for age 17. A
list of the items scaled for each of the two ages, along with their item
parameter estimates, appears in Tables F-4 and F-5 in Appendix F.

12.2.3 Generation of Plausible Values

The generation of plausible values was conducted independently by age
for each of the three assessment years. Because there were fewer background
vaxiables available for past trend studies, fewer conditioning variables were
used in the creation of the plausible values on the trend scale than on the
cross-sectional scale. The final student (booklet or package) weights were
used for the 1976 and 1982 data in this part of the analysis. Appendix C give
the endings for the conditioning variables (Table C-7) and the estimated
conditioning effects (Tables C-28 through C-33) for the two age groups. The

estimated conditioning effects in the tables are expressed on the scale of the
original calibration.

12,2.4 Link4mg the Age 13 and Age 17 Trent.; Scales

Using the Stocking-Lnrd (1983) equating procedure, implemented in the
TBLT program (Stocking, 1986), the item p_rameters for the age 13 trend scale
were resc&led by deriving a lirear equating function based on the items cc.ann
to the .ge 17 trend scale. This function was used to rescale the original
parameter estimates for all of the age 13 trend items in the scale to an
interim scale. The equating procedure and a study of the error involved in
thr procedure are described in Appendix D of Expending tne New Design: The
NAEP 1985-86 Technical Report (Beaton, 1988). The equating function for the
age 13 civics trend data is

8(interim 13) .76 8(calibrated 13) - .96.
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The original age 13 item parameter estimates and estimated conditioning
effects can be transformed to the new interim scale using tha relationships
given at the end of section 12.1.4.

12.2.4 The Final Proficiency Scale

Because the trend and cross-sectional scales were not linked, the linear
indeterminacy of the trend scale was resolved by setting the mtan and standard
deviation of the 1988 age 13 trend scale to 50 and 10, respectively. The mean

of the five plaunible value means on the age 13 interim scale was found, as
well as the geometric mean of the five plausible value standard deviations on
the age 13 interim scale for this sample of students. These values were used

as the untransformed mean, M(calibrated) and standard deviation,

SD(calibrated) when calculating the function to be used to transform all of
the age 13 data on the interim scale and the age 17 data on the original scale
to the final trend scale. The transformation is

0(proficiency) 12.13 0(caliF ated) + 60.50.

Overall summary statistics for tha trend samples are given in Table 12-15. As

for the age 13 interim data transformation, item parameter estimates and
estimated conditioning effects could be transformed from the age 13 interim
scale and the age 17 original scale to the final trend proficiency scale using
the relationships given at the end of section 12.1.4.

Table 12-15
Means and Standard Deviations on the Civics Trend Proficieacy Scale

AZ1 Assessment

First
Plausible Value
Mean S. D.

All Five
Plausible Values
Mean S. D.

13 1976 49.05 9.53 49.08 9.51

1982 49.08 9.01 A9.12 8.99

1988 50.09 10.03 50.00 10.00

17 1976 61.66 12.17 61.70 12.12

1982 61.21 12.56 61.35 12.61

1988 59.58 12.45 59.61 12.31

12.2.5 Derived Background Variables

In the trend analysis, all derived variables based upon backgrourd
questions were used both for conditioning and in reporting (to define

subgroups). Derived conditioning variables are described in Appendix D;

derived reporting variables are described in Appendix G. The variables
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derived for reporting purposes have been placed in the data sets on the
public-use data tapes.

12.2.6 Scoving the Open-ended Items

The two open-ended items in the bridge assessment were scored using the
guidelines in Table 12-16. Interrater reliabilities for the two items as they
were originally scored are given in Chapter 6. Percent agreements for the
dichotomized items are listed in Table 12-17.

Table 12-16
Dichotomous Scoring of the Open-ended Civics Trend Items

P021001 P021101

Correct: 1-6 Correct: 1-7

Incorrect: 7-11 Incorrect: 8-9

Table 12-17
Percent Agreement for the Ratings of the Dichotomously Scored

Open-ended Civics Trend Items

Grade/Age Item N Percent Agreement

8/13

12/17

P021101

P021001
P021101

203

371

370

97.0

99.2
98.9
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Chapter 13

DATA ANALYSIS FOR THE U.S. HISTORY ASSESSMENT'

Norma A. Norris

Educational Testing Service

In 1988, U.S. history items were administered to seven samples of
students, shown in Table 13-1 and described as follows:

Students in the U.S. history focused-BIB spiral samples--9[Main-His],
13[Main-His], and 17[Main-His]--received three blocks of U.S. history items.
Their responses were used for grade-level cross-sectional analyses. These

analyses compared the levels of U.S. history achievement for various
subgroups, which are reported in The U.S. History Report Card: The

Achievement of Fourth-, Eighth-, and Twelfth-grade Students in 1988 and Trends
from 1986 to 1988 in the Factual Knowledge of High-school Juniors (Hammack,
Hartoonian, Howe, Jenkins, Levstik, MacDonald, Mullis, & Owen, 1990).

The intercorrelation samples, 9[Main-Int], 13[Main-Int], and
17[Main-Int], were also included in the grade-level cross-sectional analyses.
These samples of students received one block of U.S. history items and provide
a way to compare student achievement across subject areas.

The lridge sample of grade 11/age 17 students was designed to measure
trends in U.S. history achievement between the 1986 and 1988 U.S. history

assessments. Students were administered three blocks of previoisly assessed
U.S. history items according to the procedures used in the 1986 assessment.
The results from the two assessments were compared and reported in The U.S.

History Report Card cited above.

13.1 CROSS-SECTIONAL DATA ANALYSIS

In 1988, 241 U.S. history items, 56 of which had also been administered
in 1986, were administered to the focused-BIB/intercorrelation samples. Two

of these items were open-ended, one at grade 8/age 13 and one at grade 12/age

17. The rest were multiple-choice. Scoring procedures for the two ordinal
scales for ehe open-ended items are described in Chapter 6.2. For purposes of

IRT scaling, the ordinal scales were dichotomized using the rules described in

Table 13-2.

'The contributions of Rebecca Zwick, Kentaro Yamamoto, and Lynn Jenkins

to this chapter are gratefully acknowledged.
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Table 13-1

NAEP 1988 U.S. History Samples

Sample Code 5amp1e Type
Subiect

Areas

Booklet

Numbers olg_=
Time of

Assessment

Age Modal
Pefn. Grade

Sample

gze,

9 [Main-His ] Main Focused-BIB 15 Grade 4/age 9 Winter, spring CY 4 2,664
13 [Main-His ] Main Focused-BIB 15-21 Grade 8/age 13 linter, spring CY 8 5,988
17 [Main-His ] Main Focused-BIB 15-21 Grade 12/age 17 Winter, spring CY 12 5,780

9 [Main-Int] BIB Intercorrelation R,C,H 17-19 Grade 4/age 9 Winter, spring CY 4 2,638
13 [Main-Int] BIB Intercorrelation R,C,H 29-31 Grade 8/age 13 Winter, spring CY 8 2,590
17 [Main-Int] BIB Intercorrelation R,C,H,G 30-31 Grade 12/age 17 Winter, spring CY 12 1,632

17[Br86-His] Bridge to 1986 67 Grade 11/age 17 Spring Not CY 11 2,349

R Reading
C Civics
H U.S. history
G - Geography
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CY - Calendar year: birth
and 1970 for ages 9,

Not CY - (age 17 only): birth
1, 1970 and September

dates in 1978, 1974,
13, and 17

dates between October
30, 1971
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Table 13-2
Dichotomized Variables for U.S. History

Grade 8/Age 13

H024901 Settlers in America

Grade 12JAAI

H025003 Presidential Power

1 or 2 0 (wrong)
3, 4, or 5 1 (right)

0, 1, or 2 0 (wrong)
3 or 4 1 (right)

Preliminary item analyses were conducted separately for each of the
grade/age samples to check the validity and reliability of the items. For

each item, the percent of students selecting each response, the percent who
omitted the item, the percent who failed to reach the item, and the
correlation between item score and the block score were calculated. Also, for

each block, the internal consistency reliability coefficient was computed. No

items were excluded at this stage based on the results of these analyses.

Table 13-3 shows, for each block of multiple-choice items in both the
focused-BIB and Intercorrelation samples, the number of items, the mean
proportion correct, the KR-20 reliability coefficient, and the number of
students who responded to at least one item in the block.

The following table shows, for each block of multiple-choice U.S.
history items, the range of percents of items in the L etc that were not

reached by students.

Table 13-4
Range of Percents of Items Not Reached
for Multiple-choice U.S. History Blocks

'Rack Prede 4 Grade 8 Grade 12

H2 .1 - 1.4 % .9 - 2.8 % .4 - 9.7 %

H3 .3 - 3.7 % .6 - 3.9 % .6 - 3.1 %

H4 .9 - 3.6 % .5 - 1.8 % .4 - 2.1 %

115 -- .5 - 3.1 % .9 - 3.0 %

116 -- .6 - 5.5 % .6 - 4.4 %

117 -- .4 - 8.3 % .8 - 7.7 %

13.1.1 Scaling

Ixt 1988, 237 U.S. history items were scaled and responses to the history

items were summarized in a single U.S. history proficiency scale. Table 13-5

shows the number of items scaled for each of the samples. The history scale
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Table 13-3

Descriptive Statistics for Multiple-choice U.S. History Blocks

--- Focused-BIB Sample --- Intercorrelation Sample --

Mean Mean

Number Proportion Proportion

Grade/Age Bloct of Items Correct 1<R-20 Correct n-20

Grade 4/Age 9 H2 15 .63 .73 2660 .64 .74 866

H3 15 .52 .71 2660 .53 .70 880

114 15 .56 .72 2660 .57 .69 861

Grade 8/Age 13 H2 26 .75 .86 2534 .75 .87 858

H3 26 .65 .82 2560

H4 26 .64 .81 2538

H5 26 .44 .69 2543 .43 .67 854

H6 28 .54 .78 2574 .57 .76 858

117 28 .44 .75 2552

Grade 12/Age 17 H2 28 .54 .82 2458 .57 .81 815

H3 25 .56 .80 2458

H4 25 .54 .81 2461

H5 26 .56 .79 2459

H6 28 .6* .85 2463 .72 .85 810

117 28 .61 .85 2459
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was derivad using the item response theory (IRT) methodology extensively

documented in Chapter 9 of this report. Only a brief outline of the scaling

procedures is given here.

Table 13-5
U.S. History Proficiency Scale Item Information, by Sample

Sample Code

No. of History

g2harl Scale Items

9[Main-His] and 9[Main-Int] Grade 4/age 9 44

13[Main-His] and 13[Main-Int] Grade 8/age 13 158

17[Main-His) and 17[Main-Int) Grade 12/age 17 159

17[Br86-His] Grade 11/age 17 0 (Only item
percents correct
were reported)

Three U.S. history items were excluded from th,.: U.S. history proficiency

scale because of lack of fit to the IRT model. On these items, two grade/age

samples had different empirical response curves. In one case (item H003401),

one grade/age sample had an item response curve that was not monotonically

increasing. Table 13-6 identifies the U.S. history items excluded from the

scale. Only the first rater's (dichotomized) scores on the two open-ended

items (H024901 and H025003) were used in scaling. The second rater's scores

were used only for estimation of interrater reliability.

Table 13-6
U.S. History Item Scores Excluded from IRT Scale

NAEP ID Description Grade/At

H003401 Emancipa-ion Proclamation 8/13, 12/17

H012601 American Revolution 4/9, 8/13

H022401 Association with F. D. Roosevelt 8/13, 12/ 7

Item Calibration

For the combined focused BIB/intercorrelation samples across all three

grade/age levels, the BMOC program (Mislevy & Bock, 1982) was used to obtain

item parameter estimates on a provisional scale based on the three-parameter

logistic model. Parameters were estimated even for previously administered

items; larameter values were not assumed to be equal to their 1986 values.
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Conditioning

Before proficiency estimation was initiated, conditioning variables were
derived for each respondent. A common set of conditioning variables was used
in all subject areas in the 1988 assessment, along with background items
specific to the subject area being scaled. The common set of conditioning
variables is listed in Teti, r-1 of Appendix C. The specific history
background items that were used as conditioning variables in the U.S. hisLory
scaling and reporting are listed in Table C-8 of Appendix C. Each of the U.S.
history grade/age samples for which proficiency values were estimated were
conditioned using the common set of conditioning variables (common across all
subjects areas within a given grade/age sample) end the grade/age background
items spe,zific to the respective U.S. history sample. The one exception was
the sample at the grade 12/age 17 level, where the category "modal age > mode_
grade" was not used, inasmuch as no one in this sample can be enrolled in a
grade above the modal grade (12). Tables C-34, C-35, and '--36 of Appendix C
list the estimated effects for the common condftioning variables and the U.S.
history attitude items that were obtained from the M-CROUP program for each of
the grade/age samples.

Proficiency Estimation

Using the iterative method described by Mislevy (1985) and implemented
in the M-GROUP program (Sheehan, 1-33), a U.S. history proficiev:y
distribution was estimated for each respondent. The M Ga0UP program was
applied to each grade/age separately, and from each respondent's distribution
five random values were drawn an0 saved. These "plausible values" were
transformed by s,randardizing the combined distribution for the three
grade/ages to a mean of 250.5 and a standard deviation of 50.0. The five
plausible values for each respondent were then used fcr estimating demogiaphic
group statistics.

13.1.2 Anchoring

The U.S. history p..oficiency scale was "anchored" using the same
procedures described in Chapter 7. Based on the ran,e of student performance
in the assessment, the following levels of U.S. history proficiency were
defined:

Level 200: Knows Simple Historical Facts

Level 250: Knows Beginning Historical Informltion and has
Rudimentary Interpretive Skills

Level 300: Understands Basic Historical Terms and P -ationships

Level 350: Interprets Historical Information and Ideas

To provide the basis for the anchoring process, NAEP used empirical
procednres to delineate sets of 4..tems that discriminatkld between adjacent

322

34 2



performance levels on the scale--that is, items likely to be answered
correctly by students performing at a particular level on the scale and much
less likely to be answered correctly by students performing at the next lower

level.

The sets of items represented at each of the four levels were studied by
a panel of distinguisLed history educators, who carefully considered and
articulated the types of knowledge, skills, and reasoning abilities
demonstrated by correct responses to the items in each set. This informatian
was then placed in the context of th,1 assessment framework and used to
characterize students' understanding of the significant events, people, and
policies that have shaped our nation's history, as well as their ability to
interpret and analyze historical information.

Table 13-7 shows the percentages of students in each grade who per-ormed
at or above each level of U.S. history proficiency.

Table 13-7
U.S. History Scale Anchoring:

Percentages At or Above Each Level (with Standard Errors), by Grade

Level Grade 4 Grade 8 Grade 12

200 76.0 (1.0) 96.0 (0.3) 99.4 (0.0)

250 15.9 (0.9) 67.7 (0.9) 88.9 (0.6)

300 0.2 (0.1) 12.7 (0.5) 45.9 (1.3)

350 0.0 (0.0) 0.1 (0.0) 4.6 (0.5)

13.1.3 Classification

The primary objectives of the 1988 U.S. history assessment were to
measure students' knowledge of the Aznificant events, persons, and documents
that have shaped our nation's history, and to assess their understanding of
how these fit into the major chronological time periods of oar past. To

address these objectives, the U.S. history items were classified as follows:

Context

Political Life
Economic Life
Cultural, Social, and Family Life

Chronology of Events

Chronology
Documents
Persons
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Historical Periods

Exploration and Colonization, up to 1763
The Revolutionary Era, the Constitution, and the New Republic,
1763-1815

Economic and Social Development of the Antebellum Republic,
1790-1861
Crisis of the Union: Origins of the War, the War, and
Reconstruction, 1850-1877
The Rise of Modern America and World War I, 1877-1920
The United States, 1920-1941
World War II and the Postwar Era, 1931-1968
Modern Post-industrial Era. 1968 to the present

Based on these classifications, statistical analyses were performed for
different subgroups (e.g., male, female) in each of the grade/age samples. The
means and standard errors were generated at the item level, and across the
group of items within each of the classification categories. Differences
between One subgroups within each of the categories also were compared.

13.2 TREND ANALYSES

To provide information about trends in students' kn..,Tledge of U.S.
history, 105 U.S. history items were re-administered in 1988 to a bridge
sample of grade 11/age 17 students. The 1988 sample of grade 11 students was
compared to the equivalent sample from the 1986 assessment.

The U.S. history trend items were not scaled. Given time and cost
constraints, it did not seem beneficial to do so, because the only previous
U.S. history assessment was from the 1986 sample of grade 11/age 17 students
and One modal grade of 11 is no longer being assessed.

Based on preliminary item analyses in which the 1988 results were
compared with the results for the 1986 items, the item statistics for the 1988
and One 1986 samples were found to be comparable.

Using the item classifications prcviously mentioned for the cross-
sectional analyses, the means and standard errors were generated for both the
1986 and 1988 samples. The results of the U.S. history trend analyses are
reported in The U.S. History Report Card: The Achievement of Fourth-,
Elghth-, and Twelfth-grade Students in 1988 and Trends from 1986 to 1988 in
the Factual Knowledge of High-school Juniors (Hammack, Hartoonian, Howe,
Jenkins, Levstik, MacDonald, Mullis, & Owen, 1990).
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Chapter 14

DATA ANALYSIS FOR THE GEOGRAPHY ASSESSMENT'

Norma A. Norris

Educational Testing Service

In 1988, geography items were administered to two samples of students,

as shown in Table 14-1.

Students ix. the fncused-BIB sample for geography, 17[Main-Geo] received

three blocks of geography items. Students in the intercorrelation sample for
geography, 17[Main-Int], received a block of geography items, a block of

reading items, and a block of either U.S. history or civics items.

These two samples were analyzed as a single population in the cross-
sectional analyses, in which the levels of geography achievement fo- various

subgroups were compared. The results of these analyses are riported in The

Geography Learning of High-School Seniors Uillen, Bettis, Kurfman, MacDonald,

Mullis, & Salter, 1990).

14.1 CROSS-SECTIONAL DATA ANALYSES

In total, 78 geography items were administered in 1988 to the focused-

BIB/intercorrelation sample. All of these items were multiple-choice.

Preliminary item analyses were conducted to check the validity and
reliability of the items. For each iten, the percent of students selecting

each response, the perceht who omitted the item, the percent ....lc, did not reach

the item, and the correlation between the item score and the block score were

calculated. Also, for each block, the internal consistency reliability was

computed. No items were excluded based on the results of these analyses.

Table 14-2 shows, for each block in both the focused-BIB and

intercorrelation samples, the number of items, the mean proporeon correct,

the k1-20 reliability coefficient, and th,e number of 12/age 17 studencs

responded to at least one item in the block.

Percents of students not reaching items ranged from .2 to 8.2 percent

for items in block G2, from .5 to 9.9 percent for items in block G3, and from

1.1 to 9.0 percent for items in block G4.

'The contributions of Kentaro Yamamoto, Rebecca Zwick, and Lynn Jenkins

to this chapter are gratefully acknowledged.
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Table 14-1

NAEP 1988 Geography Samples

gA2219 Codt §ample Type

Subject

Ar.P.AA

Booklet Time of

&atm Cohort Assessment
Age Modal

Grade

Sample

Size

17[Main-Geo] Focused-BIB Main G 29 Grade 12/age 17 Winter, spring a 1') 2,446

17[Main-Int] BIB Intercorr. R,C,H,G 30, 32 Grade 12/age 17 Winter, spring CY 12 1,623

R Reading G Geography
C

H
Civics
U.S. ldstory

CY Calendar year: birth dates in 1978, 1974,
respectively for ages 9, 13, and 17

and 1970

gock
Number

of Items

Table 14-2

Descripttve Statistics for Geography Blocks

---- Focused-BIB Sample ----

Mean
Proportion
Correct

Intercorrelation Sample

Mean
Proportion

KE22 Correct KR-20

G2 26 .57 .79 2438 .56 .79 803

G3 26 .54 .79 2438

G4 26 .56 .84 2438 .57 .83 805
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14.1.1 Scaling

In 1988, the responses to the 78 geography items were summarized on a
single geography profici n y scale, derived using the item response theory
(IRT) methodology extensively documented in Chapter 9 of this report. Only a

brief outline of the scaling procedures is given here.

Item Calibration

For the grade/age sample, the BILOG program (Mislevy & Bock, 1982) was
used to obtain item parameter estimates on a provisional scale, based on the
three-parameter logistic model.

Conditioning

Before proficiency estimation was initiated, conditioning variables wre

derived for each respondent A common set of conditioning variables was used

in all subject areas in the 1988 assessment, along with background items
specific to the subject area being scaled. The common set of conditioning

variables is listed in Table C-1 of Appendix C. The geography-specific
background items that were used as conditioning variables in the geography
scaling and reporting are listed in Table C-9 of Appendix C. The one

exception was the sample at the grade 12/age 17 level, where the category

"modal age, > modal grade" was not used, inasmuch as no one in that sample

can be enrolled in a grade above the modal grade (12). Table C-37 of Appendix

C lists the estimated effects for the common conditioning variables and the

geography backgrs,und items that were obtained from the M-GROUP program.

12oficiency Estimation

Using the iterative method described by Mislevy (1965) and implemented
in the M-GROUP program (Sheehan, 1985), a geography proficiency dictribution

was estimated for each respondent, and from each respondent's distribution

five random values were drawn and saved. These "plausible values" were

transformed by standardizing to a mean of 285.0 and a standard deviation Li

40.0. (This mean and standard deviation were chosen to be similar to those

obtained for grade 11 reading proficiency in 1984. The same standardization

was used ir the U.S. history and literature proficiency c_ales in 1986.) The

five plausible values for each respondent were then used for estimating

demographic group statistics.

14.1.2 Classifica4-'on

The objectives for NAEP's 1988 geography assessment reflected a broad-
based consensus of university professors, classroom teachers, social science

researchers, school administrators, and curriculum specialists. In brief, the

assessment framework emphasized that students should be able to use .! skills

and tools of geogiaphy, including maps, charts, and globes; that they should
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know and understand the concepts underlying cultural and physical geography,
including the locations of places, resources, and cultural areas; and that
they should be able to apply geography principles. To -ddress these
objectives, the geography items were classified as follows:

Knowing locations
Using the skills and tools of geography
Understanding cultural geography
Understanding physical geography

Based upon Lhese classifications, statistical analyses were performed
for different subgroups (e.g., male, female). The means and standard errors
were generated at the item level and across the group of items within each of
the classifications. Differences between the subgroups within each of the
classifications also were compared.
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Chapter 15

DATA ANALYSIS FOR MATHEMATICS AND SCIENCE'

Kentaro Yamamoto

Educational Testing Service

The mathematics and science items were part of the samples used in 3988

to bridge back to the 1986 trend samples. This chapter describes the

technical details of the item-parameter estimation and caling that were

performed for trend analyses of responses to mathematics and science cognitive

items in the 1988 assessment. The results of the analyses are presented in

greater detail in The Effect of Changes in the National Assessment:

Disentangling the NAEP 1985-86 Reading Anomaly (Beaton & Zwick, 1990)

To maintain the comparability of measurement instruments, booklets for

the 1988 reading bridge to 1986 were identical to those used in 1986 and

therefore included ecience and mathematics blocks. The 1988 mathematics and

heience trend analyses are limited to data from blocks that appeared in the

same booklets as the reading blocks in the 1986 assessment. For age 17, the

number of mathematics and science blocks available for trend analysis was

smaller in 1988 than in 1986. However, sinze every 1986 trend booklet for

ages 9 and 13 contained a block from each of the three scbject areas, the

complete sets of trend blocks that were available in 1986 for both ages were

also available for analysis in 1988.

The combination of blocks within booklets, the composition of item

blocks, the mode of administration, the sample definition, and the time of

testing were identical for the age 9 and age 13 samples in the 1986 assessment

and the 1988 bridge to 1986. Consequently, trend analyses for aese twc ages

were straightforward; trend analyses for age 17, however, were not.

In 1986, the reading trend for age 17 was assessed as part of the BIB

spiral portion of the assessment, while the science and mathematics trends

were assessed apart from reading under a paced-tape mode of administration

Since the overarching aim of the 1988 bridge study was to replicate the

booklets and administration procedures for the 1986 assessment of trends in

reading, booklets from the BIB spiral portion of the 1986 assessment were

again administered in 1988 under the same administration conditions as in

1986. In particular, the administration of mathematics and science items in

the spiral portion made use of paper and pencil, rather than paced tape. An

implication of this mode of administration was that the data from the 1988 age

'Maxine Kingston, Edward Kulick, Michael Narcowich, and Minh/ei Wang

performed the data analyses for this chapter; Edward Kulick produced the

figure. Robert Mislevy provided consultation on scaling and Rebecca Zwick

provided valuable editorial assistance.
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17 trend assessments of mathematics and science ate comparable to the 1986 BIB
assessment, but not directly to the 1986 trend assessment. As a result, the
design tl align the 1988 trend point for age 17 student to the past trend was
more complicated than before. For age 17 in 1988, two types of equa'Int dere
necessary--one based on common populations across different modes of
administration for the 1986 BIB and trend, and one based on common items
(similarly placed) for tne 1986 BIB and the 1988 trend.

The main objective of the 1988 trend assessments of mathematics and
science was to evaluate Ole differences betwecn the 1986 and 1988 assessments.
The 1988 trend point was to be added to the existing trend line. Since these
analyses closely follow those conducted in 1986, readers desiring more
detailed descriptions are referred to relevant chapters in Expanding the New
Design: The NAEP 1985-86 Technical Report (Beaton, 1988). This chapter will
consider details specific to the 1988 analysis.

15.1 SAMPLING OF STUDENTS AND ITEMS FOR MATHEMATICS AND SCIENCE

For ages 9 and 13, the combination of blocks, composition of item
blocks, mode of administration, age definition, and time of testing in 1986
were identical to those in the 1988 bridge to 1986. Three booklets, identical
to those used in 1986 including background questions, were used to measure
trend for these ages. Each booklet contained one I.ading, one mathematics,
and one science block. Each student in the sample was administered one of
these booklets. The mathematics and science portions were presented aurally
using a tape recorder as in past assessments. The tape recorder was turned
off for the reading block.

For age 17, the mathematics and science booklets of the 1986 trend
assessment were not used in 1988, since the 1986 mathematics and science trend
booklets for age 17 did not in,lude reading blocks. Instead, the booklets
used in 1988 were identical to a subset of booklets used for the 1986 BIB
assessment and consisted et six boalets, five of which contained at least cne
reading block and either a mathematics or a science trend block from the 1986
assessment. The sixth booklet, which did not contain mathematics or science
blocks, was included only for the reading assessment in 1988. Three trend
blocks that appeared in the 1986 age 17 trend assessments were used for the
1988 age 17 :-.rend assessment, even though some booklets included additional
mathem. .es and science blocks used only for the cross-sectional assessment in
1986. Only one of the first two trend blocks of either mathematics or science
was included in four of the booklets; the fifth booklet contained both a
mathematics and a science block (details of block arrangements are documented

in Chapter 4). The 1988 age 17 sample was defined using the same age
definition as the 1986 BIB assessment and received a print-administered
assessment instead of the paced administration of the pre-1988 trend
assessments. Unlike the samples at ages 9 and 13, in which every student
received both a mathematics and a science block, about one-fifth of the age 17
sample received both; the rest received a block of either mathematics or
science items.
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The proficiencies of the three ages cannot be placed on a single scale
without a cross-sectional study or a vertical equating across ages, neither of
which u.re possible in the 1988 mathematics and st.ience trend assessment. The

mathemati,s and science scales were derived from the 1986 cross-sectional
assessment (see E. G. Johnson, 1988, and Yamamoto, 1988). The 1988 trend

analysis added a new trend point to the existing trend line up to 1986.

The specific mathematics and science samples for 1988 and 1986 are shown

in Table 15-1.

The items used for the analysis of the 1988 data set are the same as
those used for the 1986 trend analyses; that is, the same items were excluded
as in 1986 for reasons of lack of fit of the estimated item response function

to the empirical regression curve in either the bridge or the cross-sectional

data. Three mathematics items, one from each age group, were excluded from

the scaling. The calculator items were excluded from the analysis. Seven

science items were dropped from the scaling for age 9, seven were dropped for

age 13, and four were dropped for age 17.

Using current methods, it is possible to assess the change over Odle in
either item characteristics or proficiencies of populations, but nnt both at

the same time. This is true for any analysis, whether based on dassical test
theory, item response theory, or proportions correct. To asse,s change in
item characteristics, we are forced to assume that the ability Astribution of
the population remains stable; to assess change in the ability distribution of
the population, we must assume that the item characteristics are stable (see
the discPasion of common-item equating in Chapter 10). However, we know that

these assumptions are Lot strictly justified. Societal and instructional

changes may produce gradual alterations in item functioning over time. If

there is evidence that this is occurring, it may bo desirable to allow for

changes in the parameters of these common items. Permitting item

characteristics to vary in this way is feasible only if common-population
equating methods are available to link the newly obtained results to past

trend lines. This is the approach that was used in analyzing the 1988
mathematics data at age 17 and science data at all three ages.

15.2 SCALING OF THE MATHEMATICS TREND DATA

Mathematics Trend Scaling for Ages 9 and 13

From the item analysis, it was found that the 1988 response
distributions of all response choices, including "omits," were quite similar

to the 1986 data. The mean weighted proportion correct at the block level was
computed; these values were compared with the 1986 results, as shown in Table

15-2. At each block level for all age groups, the 1988 sample showed higher

weighted proportion col-:ect vclues than the 1986 sample.

In estimating item parameters in 1986, combined data from the three most

recent trend assessments (1977, 1982, and 1986) were used. Thus, the 1986

trend analysis assumed the characteristics of all items were stable across the

three assessments. Item parameters estimated in 1986 were kept unchanged for
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Table 15-1

Mathematics and Science Samples, 1988 Assessment

Mode of
Subject Booklet Admini- Time of Age Modal Sample

Sample Code Sample TyDe Areas Numbers stration Cohort Te.ALLag agsift Size

Mathematics and Science

86:9a 1986 bridge RMS 91-93 Tape Age 9 Winter CY 4 6,932

9[Br86-RMS] 1988 bridge RMS 91-93 Tape Age 9 Winter CY 4 3,711

86:13a 1986 bridge RMS 91-93 Tape Age 13 Fall CY 8 6,200

13[Br86-RMS] 1988 bridge RMS 91-93 Tape Age 13 Fall CY 8 3,942

Mathematics

86:17 1986 main RMS 14,36,68 Print Grade 11/age 17 Spring Not CY 11 6,151*

86:17b 1986 bridge RMS 94-95 Tape Age 17 Spring Not CY 11 3,868

17[Br86-RMS] 1988 bridge RMS 61,62,65 Print Grade 11/age 17 Spring Not CY 11 1,852*

Science

86:17 1986 main RMS 47,62,68 Print Grade 11/age 17 Spring Not CY 11 5,611*

86:17b 1986 bridge RMS 94-95 Tape Age 17 Spring Not CY 11 3,868

17[Br86-RMS] 1986 bridge RMS 63,64,65 Print Grade 11/age 17 Spring Not CY 11 1,862*

* Number of age-only students who answered any one of the trend blocks.

Note: 1) For all three ages, mathematics 1988 trend blocks are identical to those administered in
1986; 2) Only the subset of the 86:17 and 17[Br86-RMS] samples that were age-eligible and received trend
blocks were used, and numbers on the eable reflect such samples.

332



Table 15-2

Mathematics Weighted Mean Proportion Correct

No. of

Block 1986 (N) 1988 (N) 'Lula'

Age 17 1 59.1 (2211) * 61.3 ( 619) 35

(paper) 2 63.4 (2233) * 65.7 ( 624) 35

3 65.3 (2263) 4 67.0 ( 609) 24 (19)

Total 62.3 (6157 a 64.4 (1852) 94

Noncalculator 61.0 62.7 75

Age 17 1 60.3 (1934) b 33

(taped) 2 62.1 (1934) b 35

3 64.5 (1934) b 24 (19)

Total 62.0 (3868) b 94

Noncalculator 60.8 75

Age 13 1 63.9 (2075) 65.3 (1405) 37

(taped) 2 58.5 (2054) 60.5 (1281) 37

3 57.4 (2071) 60.0 (1256) 24 (16)

Total 60.3 (6200) 62.2 (3942) 98

Noncalculator 61.4 63.2 82

Age 9 1 55.2 (2315) 58.2 (1274) 26

(tard) 2 57.3 (2361) 62.4 (1240) 26

3 73.0 (2256) 76.7 (1197) 16 (11)

Total 60.2 (6932) 64.2 (3711) 68

Noncalculator 57.1 62.1 57

a Age-only BIB sample with at least one mathematics trend block.

b 1986 age 17 trend sample blocks 1 and 2 were paired.

' Includes some items that were excluded from IRT scaling; parentheses
in this column indicate the number of calculator items excluded from IRT

scaling.
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the 1988 assessment for ages 9 and 13 nfter the fit of the 1988 data t che

item parameters was examined visually, as well as by means of the chi-square
test, for every item. Consequently, the same linear funcsion as in 1986 was
used to transform provisional imputed values to the mathematics proficiency
scale. Although the use of previously estimated item parameters was justified
at ages 9 and 13, this was not the case at age 17. Hence, ,c item parameters
applicable to age 9 and age 13 were kept unchanged for the mathematics trend
analysis; they are presented in Tables F-8 an F-9 in Appendix F.

The coexistence of item parameters that fit in vario_s degrees to the
data from a particular year comes from the need to place several samples from
different years on a scale based upon common-item equating.2 When common-item
parameters are estimated on multiple data sets, the fit of the estimated item
response functions to the weighted means of expected proportions correct,
given an ability level, is maximized Because of this averaging over multiple
data sets, it is possible that the estimated item parameters will fit very
well to the combined data sets as a whole, but leLs well each data set
separately. For each item, fit of the estimated item p.. Alleters was examined

also foi the some of the major subpopulations, such as male, female, White,
Black, and His;anic. Although a few items indicated that the estimated item
parameters fit less well to a particular subpopulation, the examination of
these items did not reveal any explanation for tha misfit.

For ages 9 and 13, the same common-item equating procedure that was
employed in the 1986 trend analysis was used to align the 1988 point to the
trend up to 1986. A brief desrription of the procedure follows. From the
item parameters estimated in £986 and background variables 3f 1988, the
proficiency scores wer, imputed for the 1988 bridge data fol each age using
the M-ra0UP computer program based on the plausible values methodology
(Sheehan, 1985; see his- 1988b, for a detailed discussion). Appendix C
gives the conditioning v, lables (Table C-10) and tt-e estimated conditioning
effects (Tables C-38 and C-39) for ages 9 and 13. The same lineFr constants
as in 1986 were used to transform provisional imputed scores to the final
proficiency scores for mathematics trend. The transformation constants for
all three ages are listed in Table 15-3.

Table 15-3
Coefficients of the Linear Transformation of the Trend scale

from Original Units to the Mathematics Proficiency Scale

Age Intercept Slope

9 218.42 35.84
13 264_58 34.57
17 303.25 31.84

2The IRT equating of two assessments L,,,A be based either on an assumption
that the proficiency distributions for the tw, assessments are the same
(common-population equating) or an assumption that a set of common ite.s arc
functioning in the same manner in both assessments common item equating).
The 1988 mathematics and science trend assessments used common-item equating
methods. In the future, we may consider an alternate equating metho.1 based on
the distribL '.ons of item parameters.

334

3S



Mathematics Trend Scaling for Age 17

To scale the age 17 mathematics trend data, new item parameters were
estimated using the subsample from the 1986 BIB assessment equivalent to the
1988 trend sample. Use of the estimated item parameters in 1986 mathematics
trend is not appropriate for the 1988 assessment for age 17, because of the
different mode of administration for the 1986 and the 1988 trend ass:ssments
for that age. For example, on all five items of a type referred ro as
"estimate" items, use of paper and pencil instead of a tape recorder had a
dramatic effect. "Estimate" items ask the student to select a., answer among
several options, all of which are rounded so that none of them is exactly
correct. The property of the response options is indicated by the word
"about" being positioned before "how much" or "how many" in a question. When
an "estimate" item was presented under taped administration, enough time was
allowed for rough estimation of the (typically) large number, but not enough
time was allowed for the numerical calculation of the answer. However,
because under paper-and-pencil administration it is possible to spend more
time to answer, the examinee may opt to perform the calculation rather than
the estimation. In such a case, it is more appropriate to treat an "estimate"
item as two different items under different modes of administration. Figure
15-1 presents the observed item regression curves of the 1986 BIB data and
1986 bridge data for one of the "estimate" items, along with the item response
function estimated for the 1986 bridge data.

Therefore, for age 17, both equating methods, common-item (between the
1986 BIB and 1988 bridge samples) and common-population (between the 1986 BIB
and 1986 bridge samples), were used to place the 1988 trend sample on a scale
comparable to the 1986 reported scale. The procedure took place as follows.
The item parameters for the total set of 73 items were estimated based on the
two data sets: the 1986 BIB assessment and the 1988 bridge to 1986. Both
samples included grade- and age-eligible students in order to maintain an
adequate sample size for the estimation accuracy. This resulted in a second
set of item parameters for age 17. The new item parameters are listed in
Table F-10, Appendix F; the old parameters appear in Beaton (1988). The

rationale for estimating parameters for all items instead of only "estimate"
items comes from the main objective of the 1988 bridge to 1986, namely to
examine the possibility of effects due to changes assessment procedures.

For each item, fit of the estimated item parameters was examined for some of
the major subpopulations, such as male, female, White, Bi_ck, and Hispanic.

From air above estimated item parameters and background irlormation for
the appropriate sample, proficiency sc_res were imputed for each student in
the 1986 BIB and 1988 bridge-to-1986 samples. Appendix C gives the
conditioning variables (Table C-10) and the estimated conditioning effects
(Table C-40) for age 17. Then the mean and standard deviation of the imputed
s(,)res of the age-only subsample of the 1986 BIB were calculated. Constants

were calculated and used to match the means and standard deviations of the
proficiency scores of the 1986 trend sample and the age-only subsample A the
1986 BIB sample. Subsequently, by applying the same linear transformation to
the provisional imputed values of the 1988 trend age-only sample, the 1988
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Figure 15-1

A Plot of Observed Proportion Correct of
the 1986 BIB Spiral and Trend Agsessments with the Estimated

Item Response Function for an "Estimate" Item
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trend point was aligned witn the trend line up to 1986. The transformation
constants for age 17 data are listed in Table 15-3.

15.3 SCALING OF THE SCIENCE TREND DATA

The 1988 science trend analysis followed procedures and methods similar
to those for the mathematics analysis. From the item analysis, it was found
that the 1988 response distributions of all response choices, including
"omits," were quite similar to the 1986 data. The mean weighted proportion
correct at a block level was computed; these values were compared with the
1986 results, and are presented in Table 15-4.

In 1986, item parameters wr:e estimated for the age 9, 13, and 17
samples. The trend items for age 13 and age 17 were estimated together
because the majority of the items were common to both ages. For the 1988
data, because of the change in the mode of administration for age 17, those
items had to be estimated separately from the age 13 items. To obtain the
best estimates of proficiencies for the two years, items fot age 13 were
reestimated using BILOG (Mislevy & Bock, 1982) on the 1986 and 1988 bridge
data sets. It was found that, for one of 63 items in 1986, "I don't know"
responses were treated as wrong when they should have been treated as "omit."
This error was found only in the 1986 bridge data set for age 9. There are
two reasons for judging that the effect of this error or the proficiency score
is very small: It involved only 8 percent of the responses for a single item,
and the subjects who selected the "I don't know" option had the lowest mean
proportion correct among all options. In fact, using the trend item
parameters from 1986 estimated on the incorrect data sets, we comp-red the
means of the ability distributions of two data sets with and without
correcthan of the 1986 age 9 trend and found that they differed by about .07
on the proficiency scale. In order to assess administration effects as
accurately as possible, however, the itcan parameters for all items wire
estimated for age 9 based on the 1986 and 1988 ccrrected bridge data sets.
For each item, fit of the estimate item parameters was examined for some of

the major subpopulations, such as male, female, White, Black, and Hispanic.
The estimated item parameters for three ages are listed in Tables F-11, F-12,

and F-13 in Appendix F. Although a few items indicated that the estimated
item parameters fit less well to a particular subpopulation, the examina-ion
of these items did not provide any clear explanations.

The imputed proficiency values of the 1988 sample were calculated from
the responses on cognitive items and background questions based on the item
parameters estimated on e.e trend samples of 1986 and 1988. The imputed

values of the 1988 sample were transformed to become comparable to the trend
scale of 198i. Note that the 1986 sample was used twice to obtain two
separate sets of trend item parameters, the one for the data up to and
:ncluding 1986 and :he other for the data from 1986 aad 1988. This design
enabled us to use common-population equating Lar.cd on the same sample, ant.
also to express the difference in the distribution of proficiency between 1986
and 1988 in terms of the trend scale established in 1986. The lineal
transformations were aerived separately for ages 9 and 13 to match, within
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Table 15-4

Science Weighted Mean Proportion Correct

No. of
Mork 1986 (N) 1988 (N) Items'

Age 17 1 60.5 (2223) ' 60.6 ( 634) 27
(paper) 2 59.0 (1935) ' 60.7 ( 619) 32

3 53.7 (2282) ' 56.3 ( 609) 23
Total 58.0 (:611) ' 59.5 (1862) 82

Age 17 1 63.3 (1934) b 27
(taped) 2 63.4 (1934) b 32

3 58.9 (19'4) b 23
Total 62.1 (3868) 1 82

Age 13 1 52.5 (2075) 53.8 (1405) 25
(taped) 2 54.2 (2054) 54.7 (1281) 31

" 56.2 (2071) 57.8 (1256) 27
Total 54.3 (6200) 55.5 (3942) 83

Age 9 1 59.4 (2315) 62.6 (1274) 18
(taped) 2 52.5 (2361) 53.5 (1240) 25

3 58.5 (2256) 69.0 (1197) 20
Total 59.5 (6932) 61.0 (3711) 63

' Age-only BIB sample wlth at least one science trend block.
b 1986 age 17 trend sample blocks 1 and 2 were paired.
' Includes some items that were excluded from IRT scaling.
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each age cohort, the two means and standard deviations of proficiencies of the

1986 bridge sample, one based on the item parameters estimated on the data

until 1986 and the other based on the item parameters estimated on the 1986

and 1988 data. The linear constants derived from those transformations were
applied to the 1988 data set to obtain trend points for 1988. For age 17, we

applied an equating method identical to that used for the age 17 mathematics

data. Appendix C gives the conditioning variables (Table C-11) and the

estimated conditioning effects (Tables C-41, C-42, and C-43) for all three

ages. Table 15-5 presents the linear coefficients used for the three ages.

Table 15-5
Coefficients of the Linear Transformation of the Trend Scale

from Original Units to the Science Proficiency Scale

Age Intercept Slope

9 225.59 41.15

13 254.19 36.92

17 289.34 43.05
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Chapter 16

STATISTICAL SUMMARY OF THE 1988 NAEP SAMPLES AND
ESTIMATES OF THE PROFICIENCIES OF AMERICAN STUDENTS1

Bruce A. Kaplan

Educational Testing Service

The analysis of the 1988 NAEP data has resulted in the production of
many thousands of tables containing estimates of the proficiency af Gtudents,
and various subgroups of students, in American schools. This chapter gives

some selected results from the assessment as well as a statistical summary of

the 1988 NAEP sample,. The chapter assumes a general familiarity with the
structure of NAEP as summarized in the Introduction and the overview Chapters

1 and 7.

Three of the many types of NAEP results are presented here:

results of the instrument development process, Including the sizes
of the item pools and numbers of booklets;

results of the sampling process, including the numbers of students
in each sample by selected subgroups; and

O results of the parameter estimation process, including estimates
of the mficiencies of several populations of students in
reading, vriting, civics, U.S. history, geography, mathematics,
and science.

Interpretive results from the estimates presented here have been
reported in the NAEP subject area trend and cross-sectional reports. The 1988

public-use data tapes and user guide (Rogers, Kline, Johnson, Mislevy, & aust,
7990) are available for those who wish to estimate other parameters of student
performance from the NAEP data or to search for possible explanations for the
population characteristics that are reported here.

The technical details et the estimation process that underlie these
tables are covered in previous parts of this report and not repeated here. A

detailed discuss' of how to read and use the tables of background and
proficiency results is given by Zwick (1987b).

1The author is indebted to Albert Beaton for portions of this chapter.
Information for various tables in this chapter was provided by John Ferris,
David Freund, Lynn Jenkins, Edward Kulick, Michael Narcowich, Norma Norris,

Kate Pashley, and Keith Rust,
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16.1 MEASUREMENT INSTRUMENTS

In 1988 a total of 34 assessment booklets and questionnaires was printed
for age class 9, 49 for age class 13, and 53 for age class 17. These booklets
are enumerated by age level and by type of measurement instrument in Tab/e
16-1. Some of the instruments were used at more thpn one age/grade lever.

The item pool used to develop these booklets is described in Table 16 2.
In general, there are two types of items, cogn4t-tve and noncognitive. The
cognitive items are developed to measure proficiency in particular subject
areas, such as reading and mathematics. Cogniti.N.,e items may be open-ended or
multiple-choice. The noncognitive items are usually questions about the
student's or teacher's backgrounds -nd attitudes but may also , abe other
areas such as school policies or teaching methods. Because many items were
used at more than one age class, _he total number of items in an item pool is
not the sum of the item pools usJel for the three age classes.

All of the ite s in the stlbject area pools were used for the main NAEP
assessment, but not all could be used for the various bridge assessm_nts.
Table 16-3 shows the number of cognitive items in each subject area that were
used in the separate samples.

The excluded student, teacher, and school questionnaires contained only
noncognitive questions. The number of items in the noncognitive pools is the
same as the number of items in the questionnaires. More info-mation about the
instruments that were developed is provided in Chapters 2 and 4.

16.2 SAMPLE CHARACTERISTICS

In this section, the characteristics of the final NAEP sample is
described. The process by which the sample was selected is discussed in
Chapter 3.

In the 1988 main assessment, NAEP contacted 1,29 schools, of which
1,030 contributed data to the assessment. The disposition of these schools is
shown in Table 16-4. Some of the schools were unwilling to cooperate; others
were believed to be eligible from the sampling frame, but were not. The

cooperation rate is calculated as the sum of cooperrting schools and the
schools that were found to have no eligible students divided by the same sum
plus the schools that refused or were from districts that refused to
cooperate.

Table 16-4 also shows the number of schools in several categories:
region of the country (northeast, southeast, central, west), school governance
(public, private, Catholic, Bureau of Indian Affairs, Department of Defense),
size and type of community, degree of urbanicity, grade span of sthool, number
f teachers, and number of students.

For the 1988 bridge (trend) studies, NAEP contacted 558 schools, of
which 441 contilbuted data to the v Jus bridge assessments. Table 16-5
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supplies the same information for the schools assessed for the bridge st,dies
that the previous table supplies for the main assessment schools.

The numbers of respondents to the teacher questionnaire are summarized
in Table 16 6. The first column in this table includes the number of teachers
who responded by age class and subject area. The final column contains the

number of students whose teachers responded to the questionnaire.

NAEP is administered in units called assessment sessions. if the number

of students attending an assessment session is less than a predetermined
number, the students missing from the session are assigned to a makeup seF ion

and then assessed. Table 16-7 shows the number of regular and makeup sessions
in 1988 NAEP by a6e cliss for the main NAEP and two bridge samples.

Altogether, 133,542 students were involved in 1988 NAEP, including

excluded students. The breakdown by aae class and b: sample is shown in Table

16-8

Tables 16-9 through 16-11 display the distribution of the students
assessed in the main NAEP assessment in several basic categories for the three

age classes: gender, racial/ethnic grouping, region of the country, parental

education, and size and type of community. These tables have four columns:

eligible by age, which means that the students were in an
appropriate age group;

eligible by grade, which means that thc students were in an

appropriate grade;

o eligible by age and by grade, which means that the students were
of both an appropriate age and appropriate grade; and

eligible by age or by grade, which is the total number of students
for whom data were collected.

Tables 16-12 through 16-19 contain the distribution of students in re
same categories by age class for the bridge samples. Tables 16-12 to 16-1

contain he distributions for the bridge to 1984 sample. Tables 16-15 to

16-17 display the distributions for the bridge to 1986 sample. Table 16-18

and Table 16-19 enumerate the students in the two age classes assessed as part

of the civics bridge.

Similarly, Tables 16-20 through 16-23 contain the disLribution of
excluded students by age class. The distribution for the excluded students in
the main and bridge samples combined are displayed in Tables 16-20 and 16-21
for grade 4/age 9 and grade 8/age 13, respectively. Table 16-22 contains the

distribution of excluded students for the main sample grade 12/age 17
students, while Table 16-23 contains the distribution of excluded students for
the bridge samples of grade 11/age 17. These two samples could not be

combined because of different age definitions.
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16.3 POPULATION ESTIMATES

The 1988 NAEP samples were desighed for e,.timating the size and
attributes of a number of different populations ,f students. The estimation
procedures use sampling weights, developed by Westat, :nc , that are used in
conjunction with the members of the sample (see Chapter 3). In this chapter,

all estimates of population paramecers use these sampling weights.

Table 16-24 shows the sizes of the various samples and the sums of their
sampling weights by rtade/age. In most cases, the sum of the weights for a
given sample is an estimate of the number of students who are in the
population represented by ,.he sample. In other words, the sum of the weights
is an estimate of the number of eligible stud s in the grade or age of
interest.

The main assessment can be divided into winter and spring subsamples.
These subsamples each have their own sets of weightq, as well as a set of
weights that allows the combination of the two subsamples. The sample sizes
and the estimated population sizes for the winter and spring subsamples, as
well as the combined main assessment sample are provided in Table 16-24. The

combined set of weights will be used in subsequent tables.

Note that the samples for the main asse ,nent, the samples for all three

age classes of the bridge to 1984, and the samples for the oldest age class
for the bridge to 1986 are grade and age samples. The samples for the younger
, age classes of the bridge to 1986 and the samples for the civics bridge
are age-only samples.

The sum of the weights of the excluded students estimates the numl.er of
ineligible students in the respective grade/age class. The 17-year-old
ext_uded students are split into two samples, one for which the modal grade is
12 (for the main samples), and one for which the modal grade is 11 (for the
bridge samples). ThiL, split was necessary because of differences in the time
of testing and age definitions usel for the bridge and main samples (see
Chapter 3).

In most cases, the number of students in a glade/age combination is not
of interest; a researcher will be interested in estimating the number cf
students at either a grade or an age level. For the samples that contAn
both grade- and age-eligible students, an estimate of the numLer of students
at an age level can be made by summing the weights of only the age-eligible
students and adding the corresponding sample of age-eligible exc ided

students. An estimate of the number of students in a grade samp a can be made
by summing the weights of grade-eligible student- plus the weights of grade-
eligible students from the appropriate excluded student sample.

From the main NAEP sampleL, the next group of tables estimates how many
students are age-eligible and grade-eligible by age class. Tables 16-25

through 16-27 show how many st dents at a ptrticular grade level are at, in,
or above the modal age for th,t grade, and how many at o particular age level
are at, in, or above the modal grade for that age. Along with the counts from
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these samples, the sum of the weights (Weighted N) for each category is
presented, and these sums are estimates of the numbers of students in these
categories in the population. The standard errors of these estimates and

coefficients of variation are , ) given. (The coefficient of variation is

defined as 100 times the standaLd error divided by the weighted N.)

Tables 16-28 through 16-34 contain the same type of information for the
several bridge booklets, by age level. Tables 16-28 to 16-30 have the

identical format as the main assessment tables, but contain the information

for the bridge to 1984. Table 16-33 is also of the same format, and contains
the data for grade 11/age 17 bridge to 1986. Table 16-31 and 16-32 are for

the other bdo age-only samples of the bridge to 1986. Since these are age-

only samples, the partitioning of the sample by modal age groupings provides
no added information. Instead we supply information by booklet. This is

useful because each booklet was weighted so that the sum of the weights of all
students completing a booklet estimates the population size. Table 16-34 is

constructed for the civics bridges. These are also age-only samples, with one

booklet per age group, so the information can be provided on one table.

The next tables show the sizes of the estimated populations of
asse-sable students and the weighted percentages for various NAEP reporting

categories. These categories include gender, racial/ethnic grouping, region
of the country, parents' education, and size and type of community. The

estimated subpopulation percentages for the main NAEP samples are shown in
Tables 16-35 through 16-37, separately by age eligibility, grade eligibility,
and grade/age eligibility. Tables 16-38 to 16-45 show the same information
for the bridge samples. In a similar manner, Tables 16-46 to 16-49 show the
estimated total population of excluded students and the weighted percentages
by demographic subgroups.

Students were assigned proficiency values in a subject area only if they
received at least one assessment block in that area, and thus the sample sizes
of students who have proficiency values vary from one subject area to another.
Tables 16-50 through Table 16-50 show the number of students with proficiency
values in each subject area by age and grade combinations.

Tables 16-61 to 16-70 contain population estimates of student
proficiencies by grade and by the subpopulations of geader and race/ethniLit)
The information about proficiency includes the mean and standard deviation of
each subpopul6tion as well as the value of the 5th, 10th, 25th, 50th (median),

75th, 90th, and 95th percentiles. Results are shown separately for each

subject area. Standard errors of the estimates ire included in parentheses.

Tables 16-71 through 16-109 contain results for more finely defined

subpopulations. The major reporting variables (gender, race/ethnicity,
parental education) are cross-classified with one another. For Axample, Table

16-72 cross-classifies gender, racial/ethnic grouping, and parental education
with the racial/ethnic grouping for fourth graders. Informition included

about these subpopulations is the actual sample size, the estimated popilation
size (and its coefficient of variation), the proportion of students in each
subpopulation (and its standard error), and the average proficiency ,f the

students (and its standard error).

347

0 P 0-i1

43 r,



Table 16-1

Measurement Instruments Developed for 1988 NAEP

Instruments 9

22

Student Assessment Booklets

Main Sample
Bridge to 1984 6

Bridge to 1986 3

Civics Bridge 0

Total 31

Questionnaires

Excluded Student Questionnaire 1

Teacher Questionnaire 1

School Characteristics Questionnaire 1

Total 3
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Age Class
13 17

36 37

6 6

3 7

1 1

46 51

1 1

1 0

1 1

3 2



Table 16-2

Numbers of Distinct Itemz Administered, by Age Class

Total
Distinct

AGE CLASS

9 13 12 Items*

Common Backgtound 66 68 98 110

Reading
Backgro Id and Attitude 125 137 193 229

Cogniti 168 187 210 384

Writing
Background and Attitude 45 80 86 89

Cognitive 16 17 17 35

Civics
Background and Attituua 9 25 40 74

Cognitive 51 168 174 239

U.S. History
Background and Attitude 9 27 62 98

Cognitive 45 161 211 290

Geography
Background and Attitude 0 0 28 28

Cognitive 0 0 78 78

Document Litacy
Background and Attitude 0 0 0 0

Coapitive 0 57 57 57

MathematIzs
Background and Attitude 3 29 69 79

Cognitive 68 84 142 222

Science
Background and Attitude 16 28 45 61

Cognitive 63 sa 110 195

Excluded Studeat Questionnaire 67 67 67 67

Teacher Questionnaire C7 91 0 131

School Characteristics
and Policies Questionnaire 159 164 171 234

Total Distinct Items 989 1432 1844 2674

* Because many items were used at more than one age class, the total

number of distinct items is not the sum of distinct items used for the three

age classes.
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Table 16-3

Numbers of Distinct Cognitivc Items
by Age Class and Sample Typo

Total
Tllstinct

AGE CLASS

9 17 Items*

Reading

.13

Crems-sectional 83 100 110 215
ridge to 1984 105 108 96 193

Bridge to 1986 31 35 72 91

Writing
Cross-sectional 10 11 11 23
Bridge to 1984 6 6 6 12

Civics

Cross-sectional 51 155 152 221
avics Bridge 0 96 101 127

U.S. History
Cross-sect :al 45 161 162 241
Bridge to , 36 0 0 105 105

Geography
Cross-sectional 0 0 78 78

Document Literacy
Cross-sectional 0 57 57 57

Mathematics
Bridge to 1986 68 84 142 222

Science
Bridge to 1986 63 58 110 195

* Because many items were used .t more than one age class, the t-tal
number of dise.nct items is not the sum of distinct items lsed for the thrt-
age classes.
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Table 16-4

Characteristics of Schools in Main NAEP (Cross-sectional) Samples

Grade/Age

4/9 8/13 12/17 T( tal

TOTAL ORIGINAL SAMPLE 384 520 394 1298
COOPERATING 327 399 304 1030
OUT-OF RANGE OR CLOSED 11 14 11 36

NO ELIGIBLES ENROLLED 4 39 13 56

DISTRICT REFUSED 33 40 46 119

SCHOOL REFUSED 9 28 20 57

COOPLRATION RATE

REPLACEMENTS

88.7 86.6 82.8 86.1

REPLACEMENTS FOR REFUSALS 15 18 23 56

REPLACEMENTS COOPERATING 9 14 8 31

TOTALS
COOPERATING SCHOOLS 336 413 312 1061
COMPLETING QUESTIONNAIRES 316 389 289 994

REGION
NORTHEAST 69 87 60 216
SOUTHEAST 8( 105 85 276

CENRAL 81 102 79 262

WEST 100 119 88 307

SCHOOL TYPE
PUBLIC 282 321 272 875

PRIVATE 13 33 19 65

CATHOLIC 41 59 21 121

BUREAU OF INDIAN AFFAIRS 0 0 0 0

DEPT OF DEFENSE 0 0 0 0

SIZE AND TYPE OF COMMUNITY
RURAL 34 42 30 106

LOW METRO 37 45 32 114

HIGH METRO 35 41 31 107

BIG CITY 47 56 44 147

FRINGE 43 68 35 146

MEDIUM CITY 49 48 29 126

SMALL PLACE 91 113 111 315
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Table 16-4 (continued)

Characteristics of Schools in Main NAEP (Cross-sectional) ;amples

4/9

Grade/Age

8/13 12/17 Total

URBANICITY
URBAN 115 137 87 339
SUBURBAN 125 149 106 380
RURAL 95 126 118 339

GRADE SPAN
KINDERGARTEN TO GRADE 12 18 36 50 104
KINDERGARTEN TO GRADE 6 228 22 0 250
KINDERGARTEN TO GRADE 8 68 120 0 188
GRADE 6 OR 7 TO GRADE 8 6 144 0 150
GRADE 7 TO GRADE 9 0 46 3 49
GRADE 7 TO GRADE 12 0 30 26 56
GRADE 9 TO GRADE 12 0 14 187 201
GRADE 10 TO 12 0 0 45 45
KINDERGA2TEN TO GRADE 3 15 0 0 15

NUMBER OF TEACHER.;
UNKNOWN 1 1 1 3

1 - 4 6 12 3 21
5 - 9 28 40 11 79
10 - 19 124 85 37 246
20 - 49 166 199 103 468
50 - 74 11 55 54 120
75 - 99 0 12 49 61

100 + 0 9 54 63

NUMBER OF STUDENTS
UNKNOWN 1 1 1 3

1 - 99 10 18 9 37
100 - 299 93 103 52 248
300 - 499 121 73 42 236
500 - 749 71 87 38 196
750 - 999 29 69 26 124

1000 - 1499 10 45 61 116
1501 + 1 17 83 101
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Table 16-5

CharacteLlstics of Schools in NAEP Bridge Samples

9

Age Class

13 17 Total

TOTAL ORIGINAL SAMPLE 190 223 155 568

COOPERATING 154 173 114 441

OUT-OF RANGE OR CLOSED 10 4 0 14

NO ELIGIBLES ENROLLED 3 30 7 40

DISTRICT REFUSED 12 10 21 43

SCHOOL REFUSED 11 6 13 30

COOPERATION RATE 87.2 92.7 78.1 86.8

REPLACEMENTS
REPLACEMENTS FOR REFUSALS 7 12 11 30

REPLACEMENTS COOPERATING 2 8 6 16

TOTALS
COOPERATING SCHOOLS ..)6 181 120 457

COMPLETING QUESTIONNAIRES 152 167 110 499

REGION
NORTHEAST 41 38 26 105

SOUTHEAST 37 48 27 112

CENTRAL 38 57 25 120

WEST 40 38 42 120

SCvArl. TYPE

PUBLIC 124 130 95 349

PRIVATE 12 23 10 45

CATHOLIC 20 28 15 63

BUREAU OF INDIAN AFFAIRS 0 0 0 0

DEPT OF DEFENSE 0 0 0 0

SIZE AND TYPE OF COMMUNITY
RURAL 13 19 8 40

LOW METRO 16 17 2 35

HIGH METRO 24 24 22 70

BIG CITY 15 ll 22 48

FRINGE 22 25 18 65

MEDIUM CITY 16 21 15 52

SMALL PLACE 50 64 33 147
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Table 16-5 (continued)

Characteristics of Schools in NAEP Bridge Samples

UPBANICITY

Age

9

Class

13 17 Total

URBAN 48 46 39 133
SUBUF3AN 66 73 50 189
RUR: , 41 62 31 134

GRADE SPAN
KINDERGARTEN TO GRADE 12 12 25 12 49
YINDERGARTEN TO GRADE 6 95 10 0 105
KINDERGARTEN TO GRADE 8 39 62 0 101
GRADE 6 OR 7 TO GRADE 8 3 44 0 47
GRADE 7 TO GRADE 9 0 12 0 12
GRADE 7 TO GRADE 12 0 13 10 23
GRADE 9 TO GRADE 12 0 15 81 96
rRADE 10 TO 12 0 0 17 17
IINDERGARTEN TO GRADE 3 7 0 0 7

NUHBER OF TEACHERS
UNCISSIFIFD 0 0 0 0

1 - 4 4 5 2 11
5 - 9 20 20 5 45

10 - 19 49 43 14 106
20 - 49 77 79 35 191
50 - 74 6 23 28 57
75 - 99 0 5 17 22

100 -I- 0 6 19 25

NUEBER OF STUDENTS
UNCLASSIFIED 0 0 0 0

1 - 99 5 8 3 16
100 - 299 44 56 21 121
790 - 499 56 40 10 106
500 - 749 34 27 10 71
750 - 999 12 16 17 45

1000 - 1499 4 25 18 47
1500 -I- 1 9 41 'A
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Table 16-6

Numbers of Responses to Teacher Questionnaire

Number of Number of Students with

agngst Teachers Responding Responding Teachers

Grade 4 READING 769 3901

Grade 8- WRITING 756 3570
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Table 1(-7

NI..mbers of Assessment Sessions by Sample, Type of Session, and Age nats

MAIN SAMPLE*

Age Class

13 17 Total

REGULAR 582 635 511 1728

MAKEUP 0 15 68 83

BRIDGE TO 1984 SAMPLE
REGULAR 184 185 110 479

MAKEUP 1 1 23 25

BRIDGE TO 1986 SAMPLE
REGULAR 335 217 131 683

MAKEUP 1 0 24 25

CIVICS BRIDGE
REGULAR 0 105 97 202

MAKEUP 0 0 20 20

TOTAL
REGULAR 1101 1142 849 3092

MAKEUP 2 16 131, 153

COMBINED 1103 1158 984 3245

* Includes focused-BIB, intercorrelation, ard document literacy samples.

3563 6



,

Table 16-8

Numbers of Students Assessed and Excluded
by Sample and Age Class

ASSESSED

9 13

Age Class

17 Total

MAIN NAEP 23012 31601 32710 87323

BRIDGE TO 1984 5188 5500 4622 15310

BRIDGE TO 1986 3711 3942 7052 14705

CIVICS BRIDGE
(TO 1976 AND 1982) 0 1938 1786 3724

EXCLUDED
MAIN NAEP 1554 2213 1527 5294

BRIDGES 699 851 538 208f

TOTAL 34164 46045 46235 128444

* Includes focused-BIB, intercorrelation, and docv,nent literacy samples.
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Table 16-9

Numbers of Students in Main Sample
by Type of Eligibility and Subgroup Classification, Grade 4/Age 9

by

Aze Grade

Eligible

Age & Grade Age or Grade

TOTAL 16366 17137 10491 23012

SEX
Male 8227 8708 4966 11969
Female 809 842) 5525 11043

RACE/ETIINICITY
White 9335 9645 6138 12842
Black 2831 3104 1823 4112
Hispanic 3336 3476 1956 4856
Other 864 912 574 1202

REGION
Northeast 3099 3061 2163 3997
Southeast 4559 4897 2732 6724
Central 3349 A518 2127 4740
West 5359 5661 3469 7551

PARENT'S EDUCATION
Les: than High School 797 942 438 1301
High School 230P 2453 1411 3342
Greater High School 1147 1333 831 1649
Graduate lege 5759 6156 4042 7883
Unknown 6273 6163 3712 8724

SIZE AND TYPE OF COMMUNITY
Rural 1422 1432 859 1995
Disadvantaged Urban 1917 2042 1178 2781
Advantaged Urban 1990 2078 1411 2657
Big City 2332 2679 1609 3402
Fringe 2316 2385 1593 3108
Medium City 2442 2500 1523 3419
Small Places 3947 4021 2318 5650
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Table 16-10

Numbers of Students in Main Sample
by Type of Fligibility and Subgroup Classification, Grade 8/Age 13

Eligible by

Age Grade Age & Grade Age or Grade

TOTAL 22471 23801 14671 31601

SEX

Male 10923 11804 6608 16119

Female 11548 11997 8063 15482

RACE/ETHNICITY
White 14008 14719 9643 19084

Black 3702 4153 2248 5607

Hispanic 3659 3769 2046 538L

Other 1102 '160 734 1528

REGION
Northeast 4c^4 484 3319 6108

Southeast 6022 6484 3695 8811

Central 4943 5102 3115 6930

West 6922 7372 4542 9752

PARENT'S EDUCATION
Less than High School 1890 2151 1015 3028

High School 5937 6328 3685 8580

Greater than High School 3951 4356 2895 5412

Graduated College 8401 8788 5932 11257

Unknown 2224 2100 1102 3222

SIZE AND TYPE OF C( :UNITY
Rural 1331 1399 790 1940

Disadvantaged Urban 2634 2738 1525 3847

Advantaged Urban 2098 2325 1580 2843

Big City 3179 3223 1996 4406

Fringe 4465 4768 3267 5966

Medium City 3275 3408 2088 4595

Small Places 5489 5940 3425 8004
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Table 16-11

Numbers of Students in Main Sample
by Type of EligibiliLy and Subgroup Classification, Grade 12/Age 17

by

Age Grade

Eligible

Age & Grade ARe or Grade

TOTAL 25531 24316 17137 32710

SEK
Male 12361 11571 7527 16405
Female 13170 12745 9610 16305

RACE/ETHNICITY
White 17273 16670 12224 21719
Black 4645 4224 2808 6061
Hispanic 2770 2614 1576 3808
Other 843 808 529 1122

REGION
Northeast 4719 4514 3447 5786
Southeast 7857 7293 5170 9980
Central 5869 5831 3916 7784
West 7086 6678 4604 9160

PARENT'S EDUCATION
Less than High School 2398 2187 1280 3305
High School 6522 6014 4041 8495
Greatar than High School 6235 5974 4440 7769
Graduated Colle 9581 9469 7004 12046
Unknown 704 582 322 964

SIZE AND TYPE OF COMMUNITY
Rural 1131 1090 675 1546
Disadvantaged Urban 2647 2300 1500 3447
Advantaged Urban 3152 3360 2450 4062
Big City 4572 4380 3203 5749
Fringe 3357 3148 2257 4248
Medium City 2705 2572 1878 3399
Small Places 7967 :7466 5174 10259
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Table 16-12

Numbers of Students in Bridge to 1984 Sample
by Type of Eligibility and Subgroup Classitivation, Grade 4/Age 9

by

Age Grade

Eligible

Age,& Grade Age or Grade

TOTAL 3782 3979 2573 5188

SEK

Male 1863 1984 1167 2680

Female 1919 1995 1406 2508

RACE/ETHNICITY
White 2245 2305 1530 3020

Black 693 782 481 994

Hispanic 688 733 456 965

Other 156 159 106 209

REGION
Northeast 969 1048 763 1254

Southeast 993 1127 642 1478

Central 801 783 479 1105

West 1019 1021 689 1351

PARENT'S EDUCATION
Less than High School 159 191 102 248

High School 561 663 382 842

Greater than High School 189 195 130 254

Graduated College 1545 1679 1136 2088

Unknown 1321 1242 820 1743

SIZE AND TYPE OF COMMUNITY
Rural 283 304 186 401

Disadvantage. Urban 346 396 211 531

Advantaged Urban 617 610 424 803

Big City 380 412 273 519

Fringe 576 592 433 735

Medium City 424 444 289 579

Small Places 1156 1221 757 1620
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Table 16-13

Number. of Students in Bridge to 1984 Shmple
by Type of Eligibility and Subgroup Classification, Grade 8/Age 13

Eligible by

Age Grade Age & Grade Age or Grade

TOTAL 4005 4133 2638 5500

SEX
Male 1964 2024 1160 2828
Female 2041 2109 1478 2672

RACE/ETHNICITY
White 2890 2958 1956 3892

Black 576 619 357 838
Hispanic 358 378 214 522

Other 181 178 111 248

REGIO9
Northeast 884 904 651 1137
Southeast 840 887 532 1195

Central 1199 1206 746 1659
West 1082 1136 70S 1509

PARENT'S EDUCATION
Less than High School 299 325 168 456
High School 1227 1271 785 1713

Greater than High School 414 466 109 571
Graduated College 1686 1724 1173 2237

Unknown 369 333 197 505

SIZE AND TYPE OF COMMUNITY
Rural 257 240 166 331

Disadvantaged Tirban 357 371 207 521
Advantaged Urban (18 655 440 823
Big City 2 1 234 174 381

Fringe 715 715 469 961
Medium City 375 395 281 489
Small Places 1422 1473 901 1994
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Table 16-14

Numbers of Students in Bridge to 1984 Sample
by Type of Eligibility and Subgroup Classification, Grade 11/Age 17

Age Grade

Eligible by

AReALGrade ARe or Grade

TOTAL 3652 3664 2694 4622

SEX
Male 1667 1653 1179 2141

Female 1985 2011 1515 2481

RACE/ETHNICITY
White 2577 2620 1995 3201

Black 638 631 424 845

Hispanic 281 275 177 379

Other 156 138 98 196

REGION
Northeast 792 821 584 1029

Southeast 944 959 682 1221

Central 642 660 504 798

West 1274 1224 924 1574

PARENT'S EDUCATION
Less than High School 29'; 284 174 407

High School 1051 1041 755 1337

Greater than High School 636 654 498 792

Graduated College 1564 1580 1211 1933

Unknown 96 99 53 142

SIZE AND TYPE OF COMMUNITY
Rural 159 153 126 186

Disadvantaged Urban 51 62 32 81

Advantaged Urban 663 684 521 826

Big City 702 736 499 939

Fringe 632 628 485 775

Medium City 483 473 355 601

Small Places 962 92e 676 1214

363
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Table 16-15

Numbers of Students in Brit.ge to 1986 Sample
by Type of Eligibility and Subgroup Classification, Age 9

Eligible by

Aga Grade Ag2_6grildt Age,or Grade

TOTAL 3711 2498 2498 3711

SEX
Hale 1837 1160 1160 1837
Female 1874 1338 1338 1874

RACE/ETHNICITY
White 2225 1560 1560 2225
Black 586 397 397 586
Hispanic 726 431 431 726
Other 174 110 111) 174

REGION
Northeast 946 759 759 94E
Southeast 1043 639 639 1043
Central 801 507 507 801
West 921 593 593 921

PARENT'S EDUCATION
Less than High Schcol 141 87 87

H.,.gh School 545 378 378 545
Greater than High Schc 1 281 209 209 281
Gradaated College 1571 1134 1134 1571
Unknown 1145 679 679 1145

SIZE AND TYPE OF COMMUNITY
Rural 279 180 180 279
Disadvantaged Urban 349 213 21' 349
Advantaged Urban 636 406 406 636
Big City 350 249 249 350
Fringe 535 408 408 535
Medium City 411 269 269 411
Small Places 1151 773 773 1151
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Table 16-16

Numbers of Students in Bridge to 1986 Sample
by Type of Eligibility and Subgroup Classification, Age 13

Eligible by

Agt Grade Age & Grade Age or Grade

TOTAL 3942 2545 2545 3942

SEX
Male 1963 1193 1193 1963

Female 1979 1252 1352 1979

RACE/ETHNICITY
White 2756 182: 1822 2756

Black 639 40C 400 639

Hispanic 388 216 216 388

Other 159 107 107 159

REGION
Northeast 905 632 632 905

Southeast 843 482 482 843

Central 1104 705 705 1104

West 1090 726 726 1390

PARENT'S EDUCATION
Less than High School 278 152 152 278

High School 992 602 602 992

Greater than High School 619 443 443 619

Graduated College 1719 1170 1170 1719

Unknown 327 175 175 327

SIZE AND TYPE OF COMMUNITY
Rural 203 130 130 203

Disadvantaged Urban 391 230 230 391

Advantaged Urban 554 392 392 554

Big City 313 213 213 313

Fringe 726 482 482 726

Medium City 382 275 275 382

Small Places 1373 823 823 1373

365

3R5

V



Table 16-17

Numbers of Students in Bridge to 1986 Sample
by Type of Eligibility and Subgroup Classification, Grade 11/Age 17

by

Age Grade

Eligible

Age & Grade Age or Grade

TOTAL 5581 5638 4167 7052

SEX

Male 2660 2671 1939 3392

Female 2921 2967 2228 3660

RACE/ETHNICITY
White 4077 4106 3178 5005

Black 888 A95 591 1192

Hispanic 420 419 264 575

Other 196 218 134 280

REGION
Northeast 1320 1349 978 1691

Southeast 1428 1400 1010 1818

Central 969 1054 802 1221

West 1864 1835 1377 2322

PARENT'S EDUCATION
Less than High School 440 411 242 609

High School 1284 1283 916 1651

Greater than High School 1326 1341 1028 1639

Graduated College 2363 2426 1871 2918

Unknown 150 163 98 215

SIZE AND TYPE OF COMMUNITY
Rural 221 241 177 285

Disadvantaged Urban 98 116 71 143

Advantaged Urban 1146 1182 922 1406

Big City 1033 1033 730 1336

Fringe 943 942 699 1186

Medium City 649 670 500 819

Small Places 1491 1454 1068 1877

366
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Table 16-18

Numbers of Students in Civics Bridge
by Type of Eligibility and Subgroup Classification, Age 13

Age Grade

Eligible by

Age & Grade Age or Grade

TOTAL 1938 1298 1298 1936

SEX
Male 988 594 594 988

Female 950 704 704 950

RACE/ETHNICITY
White 1374 942 942 1374

Black 247 166 166 247

Hispanic 224 129 129 224

Other 93 61 61 93

REGION
Northeast 487 354 354 48'

Southeast 318 197 197 31.,

Central 543 338 338 543

West 590 409 409 590

PARENT'S EDUCATION
Less than High School 119 64 64 119

High School 554 358 358 554

Greater than High School 325 233 233 325

Graduated College 791 567 567 791

Unknown 142 72 72 142

SIZE AND TYPE OF COMMUNITY
Rural 102 62 62 102

Disadvantaged Urban 176 105 105 176

Advantaged Urban 317 228 228 317

Big City 150 102 102 150

Fringe 36h 252 252 364

Medium City 193 143 143 193

Small Places 636 406 406 636
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Table 16-19

Numbers of Students in Civics Bridge
by Type of Eligibility and Subgroup Classification, Age 17

by

Agg Grade

Eligible

Age & Grade Age or Grade

TOTAL 1786 1333 1333 1786

SEK

Male 818 591 591 818
Female 968 742 742 968

RACE/ETHNICITY
White 1263 992 992 1263
Black 310 199 199 310
Hispanic 142 91 91 142
Other 71 51 51 71

REGION
Northeast 378 281 281 378
Southeast 459 321 321 459
Central 337 279 279 337
West 612 452 452 612

PARENT'S EDUCATION
Less than High School 154 100 100 154
High School 427 291 291 427
Greater than High School 434 328 328 434
Graduated College 725 590 590 725
Unknown 40 20 20 40

SIZE AND TYPE OF COMMUNITY
Rural 91 73 73 91
Disadvantaged Urban 32 23 23 32
Advantaged Urban 331 268 268 331
Big City 348 245 245 348
Fringe 303 236 236 303
Medium City 226 164 164 226
Small Places 455 324 324 455

368

3R8



Table 16-20

Numbers of Excluded Students in Main and Bridge Samples
by Type of Eligibility and Subgroup Classification, Grade 4/Age 9

by

Age Grade

Eligible

Age & Grade Age or Grade

TOTAL 1480 1315 542 2253

SEX
Male 899 817 299 1417

Female 581 497 243 835

RACE/ETHNICITY
White 506 410 133 783

Black 308 243 83 468

Hispanic 567 537 282 822

Other 99 125 44 180

REGION
Northeast 269 195 82 382

Southeast 344 288 66 566

Central 200 138 44 294

West 667 694 350 1011

SIZE AND TYPE OF COMMUNITY
Rural 67 52 10 109

Disadvantaged Urban 304 279 129 454

Advantaged Urban 95 74 34 135

Big City 305 306 152 459

Fringe 239 209 99 349

Medium City 223 190 68 345

Small Places 247 205 50 402
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Ta'le 16-21

Numbers of Excluded Students in Main and Bridge Samples
by Type of Eligibility and Subgroup Classification, Grade 8/Age 13

by

1.14M Grade

Eligible

AgeGrade Age or Grade

TOTAL 1754 1852 542 3064

SEX
Male 1125 1161 317 1969

Female 579 649 191 1037

RACE/ETHNICITY
White 810 908 250 1468

Black 418 404 78 744

Hispanic 381 389 144 626

Other 145 151 70 226

REGION
Northeast 419 427 137 709

Southeast 385 405 78 712

Central 369 417 91 695

West 581 603 236 948

SIZE AND TYPE OF COMMUNITY
Rural 89 99 21 167

Disadvantaged Urban 331 309 89 551

Advantaged Urban 95 109 42 162

Big City 268 250 47 471

Fringe 276 325 113 488

Medium City 295 321 131 485

Small Places 400 439 99 740
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Table 16-22

Numbers of Excluded Students in Main Sample
by Type of Eligibilkty and Subgroup Classification, Grade 12/Age 17

by

Age Grade

Eligible

Age & Grade Age or Grade

TOTAL 1055 708 236 1527

SEX
Male 684 417 126 975

Female 371 290 110 551

RACE/ETHNICITY
White 476 366 119 723

Black 300 207 68 439

Hispanic 214 95 35 274

Other 65 40 14 91

REGION
Northeast 201 139 61 279

Southeast 287 198 55 430

Central 225 133 45 313

West 342 238 75 505

SIZE AND TYPE OF COMMUNITY
Rural 26 30 5 51

Disadvantaged Urban 264 127 52 339

Advantaged Urban 41 33 14 60

Big City 160 108 36 232

Fringe 120 93 29 184

Medium City 102 62 20 144

Small Places 342 255 80 517
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Table 16-23

Numbers of Excluded Students in Bridge Samples
by Type of Eligibility and Subgroup Classification, Grade 11/Age 17

by

Age Grade

Eligible

Ale & Grade Age or Grade

TOTAL 361 310 133 538

SEX
Male 247 207 88 366

Female 114 103 45 172

RACE/ETHNICITY
White 203 183 88 298

Black 70 60 22 108

Hispanic 56 26 9 73

Other 32 41 14 59

REGION
Northeast 79 74 39 114

Southeast 83 63 25 121

Central 62 60 27 95

West 137 113 42 208

SIZE AND r"PE OF COMMUNITY
Rural 19 15 8 26

Disadvantaged Urban 7 15 4 18

Advantaged Urban 48 50 32 66

Big City 44 22 11 55

Fringe 84 52 22 114

Medium City 59 67 27 99

Small Places 100 89 29 160
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Table 16-24

Numbers of Students by Sample and Age Class

Age Class 9

Sum ')f

Age Class 13

Sum of
Age Class 17

Sum of
Sample Total Weiohts Total Weights Total Weikhts

Main Assessmenta

Winter and spring combined 23012 4477209 31601 3737197 32710 4024260
Winter only 12293 4497709 16489 3724549 18542 4044142
Spring only 10719 4460873 15112 3749449 14168 3999942

Civics Bridge (to 1976 and 1982)b 1938 3041846 1786 3439421

Bridge to 1984c 5188 4477355 5500 4312127 4622 4487990

Bridge to 1986, Ages 9 and 13b

Booklet 91 1274 3211177 1405 3049468
Booklet 92 1240 3207450 1281 3039867
Booklet 93 1197 3210115 1256 3068702

Bridge to 1986, Age 17c 7052 4487744

Excluded Students

Main and bridge combined,
grade 4/age 9, grade 8/age 13 2253 231907 3064 246018

Main, grade 12/age 17 1527 134353

Bridge, grade 11/age 17 538 171553

' Grade/age sample using calendar-year age definitions
b Age-only sample using previous age definitions
Grade/age samyle sing previous age definitions
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Table 16-25

Numbers of Students Assessed in Main Assessment, Grade 4/Age 9
(Booklets 1-22)

GRADE

< 4 4 > 4 Total

AGE< 9

UNWEIGHTED N 0 129 0 129

WEIGHTED N 0 23915 0 23915
STANDARD ERROR 3325 3325

COEFF. OF VAR.* 13.90 13.90

AGE 9

UNWEIGHTED N 5804 10491 71 16366
WEIGHTED N 1204331 2006376 13867 3224573

STANDARD ERROR 8252 4239 2393 9133

COEFF. OF VAR.* 0.69 0.21 17.26 0.28

AGE> 9

UNWEIGHTED N 0 6517 0 6_17

WEIGHTED N 0 1228720 0 1228720
STANDARD ERROR 8759 8759

COEFF. OF VAR.* 0.71 0.71

AGE TOTAL

UNWEIGHTED N 5804 17137 71 23012
WEIGHTED N 1204331 3259011 13867 4477209
STANDARD ERROR 8252 11015 2393 14194

COEFF. OF VAR.* 0.69 0.34 17.26 0.32

* Coefficieac of variation is defined as (100 times Standard
Error divided by Weighted N).
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Table 16-26

Numblrs of Students Assessed in Main Assessment, Grade 8/Age 13
(Booklets 1-36)

GRADE

< 8 - 8 > 8 Total

AGE < 13

UNWEIGHTED N 0 192 0 192

WEIGHTED N 0 21787 0 11787

STANDARD ERROR 2368 2368

COEFF. OF VAR.* 10.87 10.87

AGE 13

UNWEIGHTED N 7709 14671 91 22471

WEIGHTED N 1032989 1601566 16935 2651490

STANDARD ERROR 9786 4670 4550 10115

COEFF. OF VAR.* 0.95 0.29 26.87 0.38

AGE 13

UNWEIGHTED N 0 8938 0 8938

WEIGHTED N 0 1063920 0 1063920

STANDARD ERROR 7365 7365

COEFF. OF VAR.* 0.69 0.69

AGE TOTAL

UNWEIGHTED N 7709 23801 91 31601

WEIGHTED N 1032989 2687273 16935 3737197

STANDARD ERROR 9786 8444 4550 14086

COEFF. OF VAR.* 0.95 0.31 26.87 0.38

* Coefficient of variation is defined as (100 timec SLandard
Error divided by Weighted N).
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Table 16-27

Numbers of Students Assessed in Main Assessment, Grade 12/Age 17
(Booklets 1-37)

GRADE

< 12 12 > 12 Total

AGE < 17

UNWEIGHTED N 0 286 0 286
WEIGHTED N 0 35112 0 35112
STANDARD ERROR 2823 2823
COEFF. OF VAR.* 8.04 8.04

AGE 17

UNWEIGHTED N 8394 17137 0 25531
WEIGHTED N 1053292 2080066 0 3133358
STANDARD ERROR 5236 14474 15779
COEFF. OF VAR.* 0.50 0.70 0.50

AGE > 17

UNWEIGHTED N 0 6893 0 6893

WEIGHTED N 0 855789 0 855789
STANDARD ERROR 28000 2000E

COEFF. OF VAR.* 3.27 3.27

AGE TOTAL

UNWEIGHTED N 33,4 24316 0 32710
WEIGHTED N 105_292 2970968 0 4024260
STANDARD ERROR 5236 19439 20747
COEFF. OF VAR.* 0.50 0.65 0.52

* Coefficient of variation is defined as (100 times Standard
Error divided by Weighted N).
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Table 16-28

Nunbers of Students Assessed in Bridge to 1984,
(Booklets 51-56)

Grade 4/Age 9

GRADE

< 4 4 > 4 Total

AGE< 9

UNWEIGHTED N 0 27 0 27

WEIGHTED N 0 25050 0 25050

STANDARD ERROR 5112 5112

COEFF. OF VAR.* 20.41 20.41

AGE 9

UNWEIGHTED N 1189 2573 20 3782

WEIGHTED N 1179250 2004609 17095 3200954

STANDARD ERROR 17494 6920 5230 20730

COEFF. OF VAR.* 1.48 0.35 30.59 0.65

AGE> 9

UNWEIGHTED N 0 1379 0 1379

WEIGHTED N 0 1251351 0 1251351

STANDARD ERROR 15706 15706

C3EFF. OF VAR.* 1.26 1.26

AGE TOTAL

UNWEIGHTED N 1189 3979 20 5188

WEIGHTED N 1179250 3281010 17095 4477355

STANDARD ERROR 17494 17845 5230 31964

COEFF. OF VAR.* 1.48 0.54 30.59 0.71

* Coefficient of variation is defined as (100 times Standard

Error divided by Weighted N).
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Table 16-29

Numbers of Students Assessed in Bridge to 1984, Grade 8/Age 13
(Booklets 51-56)

GRADE

< 8 = 8 > 8 Total

AGE < 13

UNWEIGHTED N 0 31 0 31

WEIGHTED N 0 29904 0 29904

STANDARD ERROR 7127 7127

COEFF. OF VAR.* 23.83 23.83

AGE = 13

UNWEIGHTED N 1352 2638 15 4005

WEIGHTED N 1176048 1836364 20738 3033150

STANDARD ERROR 19496 7661 15482 21237

COEFF. OF VAR.* 1.66 0.42 74.66 0.70

AGE > 13

UNWEIGHTED N 0 1464 0 1464

WEIGHTED N 0 1249074 0 1249074

STANDARD ERROR 12959 12959

COEFF. OF VAR.* 1.04 1.04

AGE TOTAL

UNWEIGHTED N 1352 4133 15 5500

WEIGHTED N 1176048 3115341 20738 4312127

STANDARD ERROR 19496 17554 15482 29734

COEFF. OF VAR.* 1.66 0.56 74.E6 0.69

* Coefficient of variation is defined as (100 times Standard

Error divided by Weighted N).
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Table 16-30

Numbers of Students Assessed in Bridge to 1984,
(Booklets 51-56)

GRADF

Glade 11/Age 17

< 11 11 > 11 Mtal

AGE < 17

UNWEIGHTED N 0 399 0 399

WEIGHTED N 0 370779 0 370779
STANDARD ERROR 26139 26139

COEFF. OF VAR.* 7.05 7.05

AGE 17

UNWEIGHTED N 623 2694 335 3652

WEISHTED N 806680 2218862 395088 3420630
STANDARD ERROR 40941 5164 44128 12266

COEFF. OF VAR.* 5.08 0.23 11.17 0.36

AGE > 17

UNWEIGHTED N 0 571 0 571
WEIGHTED N 0 696581 0 696581

STANDARD ERROR 24053 24053

COEFF. OF VAR.* 3.45 3.45

AGE TOTAL

UNWEIGHTED N 623 3664 335 4622

WEIGHTED N 806680 3286221 395088 4487990

eTANDARD ERROR 40941 10847 44128 16310

COEFF. OF VAR.* 5.08 0.33 11.17 0.36

* Coefficient of variation is defined as (100 times Standard
Error divided by Weighted N).
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Table 16-31

Numbers of Students Assessed in Bridge to 1986, Age 9

GRADE

AGE 9 < 4 4 > 4 Total

Booklet 91

UNWEIGHTED N 407 863 4 1274

WEIGHTED N 1073424 2130791 6961 3211177

STANDARD ERROR 49361 45194 4085 22224

COEFF. Cr %-a.* 4.60 2.12 58.68 0.69

Booklet 92

UNWEIGHTED N 402 833 5 1240

WEIGHTED N 1055792 2142834 8824 3207450

STANDARD ERROR 64622 59518 4542 20597

COEFF. OF VAR.* 6.12 2.78 51.47 0.64

Booklet 93

UNWEIGHTED N 387 802 8 1197

WEIGHTED N 1087649 2094985 27482 3210115

STANDARD ERROR 62643 61277 8101 23096

COEFF. OF VAR.* 5.85 2.92 29.48 0.72

* Coefficient of variation is defined as (100 times Standard
Error divided by Weighted N).
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Table 16-32

Numbers of Students Assessed in Bridge to 1986, Age 13

GRADE

AGE 13 < 8 8 > 8 Total

Booklet 91

UNWEIGHTED N 486 914 5 1405
WEIGHTED N 1050983 1986691 11795 3049468
STANDARD ERROR 47648 49544 6286 17394
COEFF. OF VAR.* 4.53 2.49 53.29 0.57

Booklet 92

UNWEIGHTED N 464 805 12 1281
WEIGHTED N 1160841 1841841 37185 3039867
STANDARD ERROR 75205 81211 24652 17387
COEFF. OF VAR.* 6.48 4.41 66.30 0.57

Booklet 93

UNWEIGHTED N 421 826 9 1256
WEIGHTED N 1069538 1972011 27153 3068702
STANDARD ERROR 78205 80834 16131 16454
COEFF. OF VAR.* 7.31 4.10 59.41 0.54

* Coefficient of variation is defined as (100 times Standard
Error divided by Weighted N).
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Table 16-33

Numbers of Studeuts Asses3ed in Bridge to 1986, Grade 11/Age 17
(Booklets 61-67)

GRADE

< 11 11 > 11 Total

AGE < 17

UNWEIGHTED N 0 640 0 640
WEIGHTED N 0 414914 0 414914
STANDARD ERROR 30365 30365
COEFF. OF VAR.* 7.32 7.32

AGE 17

UNWEIGHTED N 893 4167 521 5581
WEIGHTED N 811417 2218503 385821 3415741
STANDARD ERROR 37457 4912 39407 15624
COEFF. OF VAR.* 4.62 0.22 10.21 0.46

AGE > 17

UNWEIGHTED N 0 831 0 831
WEIGHTED N 0 657089 0 657089
STANDARD ERROR 26348 26348
COEFF. OF VAR.* 4.01 4.01

AGE TOTAL

UNWEIGHTED N 893 5638 521 7052
WEIGHTED N 811417 3290506 385821 4487744
STANDARD ERROR 37457 10395 39407 17884
COEFF. OF VAR.* 4.62 0.32 10.21 0.40

* Coefficient of variation is defined as (100 times Standard
Error divided by Weighted N).
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Table 16-34

Numbers of Students Assessed in Civics Bridge to 1976 and 1982,
Age 13 and Age 17

(Booklet 90)

GRADE

AGE 13 < 8 8 > 8 Total

UNWEIGHTED N 635 1298 5 1938

WEIGHTED N 1010355 2024944 6547 3041846

STANDARD ERROR 53035 51919 4636 16956

COEFF. OF VAR.* 5.25 2.56 70.81 0.56

GRADE

AGE 17 < 11 11 > 11 Total

UNWEIGHTED N 300 1333 153 1786

WEIGHTED N 550974 2624633 263814 3439421
STANDARD ERROR 40700 50701 28587 9556

COEFF. OF VAR.* 7.39 1.93 10.84 0.28

* Coefficient of variation is defined as (100 times Standard
Error divided by Weighted N).
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Table 16-35

Weighted Percentage of Students in Main Sample
by Type of Eligibility and Subgroup Classification, Grade 4/Age 9

SEX

Age Grade

ELIGIBLE BY

Age & Grade Age or Grade

Male 50.38 50.E6 47.15 52.03

Female 49.62 49.34 52.85 47.97

RACE/ETHNICITY
White 71.08 69.83 72.91 69.5
Black 14.51 15.25 13.51 15.50

Hispanic 10.69 10.91 9.36 11.44

Other 3.72 4.01 4.21 3.71

REGION
Northeast 22.50 22.58 25.20 21.35

Southeas',.. 24.96 25.73 23.25 26.29

Central 23.95 23.86 23.15 24.25

West 28.60 27.82 28.41 28.12

PARENT'S EDUCATION
Less than High School 4.36 4.82 3.65 5.02

High School 14.43 14.77 13.86 14.93

Greater than High School 6.96 7.96 8.04 7.20

Graduated College 36.86 38.04 40.26 36.19

Unknown 37.08 34.05 33.84 36.32

SIZE AND TYPE OF COMMUNITY
Rural 11.31 10.32 10.14 11.11

Disadvantaged Urbnn 8.27 8.57 7.82 8.69

Advantaged Urban 14.10 14.22 15.60 13.52

Big City 8.81 9.63 9.42 9.13

Fringe 13.40 13.02 14.34 12.70

Medium City 15.36 15.47 15.53 15.36

Small Places 28.74 28.77 27.14 29.48

ESTIMATED TOTAL POPULATION 3224573 3259011 2006376 4477209
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Table 16-36

Weighted Percentage of Students in Main Sample
by Type of Eligibility and Subgroup Classification, Grade 8/Age 13

SEX

Age.

ELIGIBLE BY

Grade Age & Grade Age or Grade

Male 49.46 50.17 45.46 51.68

Female 50.54 49.83 54.54 48.32

RACE/ETHNP3ITY
White 70.86 70.86 74.69 69.22

Black 14.65 14.97 12.88 15.64

Hispanic 10.57 10.13 8.44 11.17

Other 3.92 4.03 4.00 3.96

REGION
Northeast 23.08 22.84 24.74 22.20

Southea:A 23.75 24.46 22.28 24.89

Central 25.04 24.70 24.98 24.82

West 28.13 28.00 28.00 28.09

PARENT'S EDUCATION
Less than High School 7.56 7.92 5.78 8.58

High School 26.76 26.89 25.48 27.40

Greater than High School 17.65 1G.65 19.96 17.38

Graduated College 38.73 38.70 42.21 37.22

Unknown 9.03 7.57 6.32 9.14

SIZE AND TYPE OF COEMUNITY
Rural 7.87 7.69 7.20 8.03

Disadvantaged Urban 9.35 9.03 7.96 9.71

Ndvantaged Urban 9.76 10.21 11.65 9.28

Big City 10.59 9.73 9.55 10.42

Fringe 19.12 19.34 21.46 18.27

Medium City 13.76 13.62 13.77 13.65

Small Places 29.55 30.38 28.41 30.64

ESTIMATED TOTAL POPULATION 2651490 2687273 1601566 3737197
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Table 16-37

Weighted Percentage of Students in Main Sample
by Type of Eligibility and Subgroup Classification, Grade 12/Age 17

SEX

AgE Grade

ELIGIBLE BY

Age 6, Grade Age or Grade

Male 48.32 47.65 43.76 50.18
Female 51.68 52.35 56.24 49.82

RACE/ETHNICITY
White 73.96 74.82 77.46 72.78
Black 14.52 13.41 12.14 14.93
Hispanic 8.10 7.80 6.66 8.62
Other 3.43 3.97 3.74 3.67

REGION
Northeast 25.40 25.63 27.92 24.27
Southeast 24.03 23.01 22.84 23.89
Central 24.37 25.29 23.74 25.3

West 26.20 26.07 25.50 26.47

PARENT'S EDUCATION
Less than High School 8.18 7.61 6.28 8.74

High School 25.21 24.27 23.13 25.59
Greater than High School 24.04 24.17 25.23 23.52

Graduated College 39.80 41.43 43.39 39.15

Unknown 2.38 2.16 1.65 2.59

SIZE AND TYPE OF COMMUNITY
Rural 4.81 4.80 4.28 5.08

Disadvantaged Urban 8.71 7.41 6.67 8.81

Advantaged Urban 16.66 18.29 19.21 16.54
Big City 12.66 12.40 12.80 12.40
Fringe 13.65 13.40 13.53 13.53

Medium City 10.84 11.34 11.91 10.66
Small Places 32.66 32.37 31.61 32.99

ESTIMATED TOTAL POPULATION 3133358 2970968 2080066 4024260
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Table 16-

Weighted Percentage of Students
by Type of Eligibility and Subgroup

38

in Bridge to 1984 Sample
Classification, Grade 4/Age 9

SEX
Male
Female

Age

50.27
49.73

Grade

E-TGIBLE BY

Age & Grade Age or Grade

50.68
49.32

45.89
54.11

52.53
47.47

RACE/ETHNICITY
White 71.09 69.92 72.96 69.39

Black 14.54 15.22 13.55 15.48

Hispanic 10.72 10.78 9.31 11.39

Other 3.66 4.08 4.17 3.74

REGION
Northeast 22.41 23.41 25.61 21.71

Southeast 25.32 26.05 23.59 26.63

Central 23.82 23.08 22.31 23 95

West 28.45 27.45 28.49 27.70

PARENT'S EDUCATION
Less than High School t.56 5.18 4.28 5.14

High School 15.91 17.97 15.78 17.47

Greater than High School 4.95 4.89 5.12 4.83

Graduaved College 40.15 41.99 44.13 39.72

Unknown 34.20 29.76 30.55 32.58

SIZE AND TYPE OF COMMUNIN
Rural 9.74 9.69 9.24 9.92

Disadvantaged Urban 7.39 8.30 6.63 8.40

Advantaged Urban 15.71 13.69 14.98 14.56

B'g City 7.29 7.80 7.71 7.47

Fringe 11.77 11.83 13.4C 11.06

Medium City 13.91 14.17 14.31 13.92

Small Places 34.18 34.52 33.67 34.66

ESTIMATED TOTAL POPULATION 3200954 3281C10 2004609 4477355

387

4ns



Table 16-39

Weighted Percentag If Students in Bridge to 1984 Sample
by Type of Eligibility and Subgroup Classification, Grade 8/Age 13

SEX

BY

Age Grade

ELIGIBLE

ilmjkjkluit ARe or Grade

Male 49.52 49.40 43.30 52.08
Female 50.48 50.60 56.70 47.92

RACE/ETHNICITY

White 71.18 70.61 74.67 69.28
Black 14.39 14.90 12.79 15.44
Hispanic 10.31 10.28 8.40 11.10
Other 4.12 4.20 4.14 4.17

REGION
Northeast 22.75 22.76 24.79 21.89
Southeast 23.67 23.73 22.15 24.36
Central 23.64 25.90 23.88 25.73
West 27.94 27.61 27.18 28.02

PARENT'S EDUCATION
Less _him High School 7.92 8.45 6.35 8.97
High School 30.93 31.36 30.88 31.26
Greater than High School 9.96 10.81 11.25 10.02
Graduated College 41.65 41.05 44.11 40.17
Uaknown 9.24 7.99 7.19 9.21

SIZE AND TYPE OF COMMUNITY
Rural 6.07 5.88 6.47 5.76
Disadvantaged Urban 7.33 7.01 5.76 7.76
Advantaged Urban 13.30 13.87 14.27 13.29
Big City 8.69 8.67 8.40 8.80
Fringe 14.70 14.00 14.63 14.22
Medium City 11.41 11.49 13.00 10.79
Small Places 38.51 39.08 37.45 39.38

ESTIMATED TOTAL POPULATION 3033150 3115341 1836364 4312127

388
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Table 16-40

Weighted Percentage of Students in Bridge to 1984 Sample
by Type of Eligibility and Subgroup Classification, Grade 11/Age 17

SEX

ELIGIBLE BY

Age Grade Age & Grade Age or Grade

Male 47.85 46.94 45.46 48.36

Female 52.15 53.06 54.54 51.64

RAGE/ETHNICITY
White 73.04 73.65 78.11 70.96

Black 15.08 14.91 12.37 16.30

Hispanic 8.23 7.99 6.37 8.97

Other 3.64 3.44 3.09 3.77

REGION
Northeast 22.71 22.58 23.26 22.34

Southeast 22.87 22.04 20 38 23.50

Central 26.31 27.12 28.06 26.04

West 28.11 28.25 28.31 28.12

PARENT'S EDUCATION
Less than High School 8.92 8.18 6.34 9.5
High School 30.20 30.39 29.25 30.80

Oreater than High School 17.81 17.70 19.12 17.08

Graduated College 40.39 40.91 43.48 39.5
Unknown 2.43 2.69 1.68 2.99

SIZE AND TYPE OF COMMUNITY
Rural 7.01 6.95 7.26 6.84

Disadvantaged Urbah 0.83 1.13 0.67 1.13

Advantaged Urban 16.00 17.04 17.88 15.84

Big City 16.86 17.39 15.79 /7.78

Fringe 14.14 14.04 15.10 13.59

"edium aty 14.87 13.99 14.69 14.32

Small Places 30.28 29.46 28.61 30.50

ESTIMATED TOTAL POPULATION 3420630 3286221 2218862 4487990

389

4 1



Table 16-41

Weight,d Percentage of Students in Bridge to 1986 Sample
by Type of Eligibility and Subgroup Classification, Age 9

SEX

ELIGIBLE BY

Age Grade Age & Grade Age or Grade

Male 49.53 47.03 47.03 49.53

Female 50.47 52.97 52.97 50.47

RACE/ETHNICITY
White 71.17 73.29 73.29 71.17

Black 14.47 13.88 13.88 14.47

Hispanic 10.73 9.42 9.42 10.73

Other 3.63 3.42 3.42 3.63

REGION
Northeast 23.82 29.49 29.49 23.82

Southeast 25.18 23.57 23.57 25.18

Central 24.00 20.60 20.60 24.00

West 27.00 26.33 26.33 27.00

PARENT'S EDUCATION
Less than High School 3.69 3.48 3.8 3.69

High School 15.44 16.06 16.06 15.44

Greater than High School 7.57 8.80 8.80 7.57

Graduated College 42.51 46.28 46.28 42.51

Unknown 30.03 24.94 24.94 30.03

SIZE AND TYPE OF COMMUNITY
Rural 9.60 8.54 8.54 9.60

Disadvantaged Urban 7.88 7.68 7.68 7.88

Advantaged Urban 14.71 13.50 13.50 14.71

Big City 7.01 7.53 7.53 7.01

Fringe 11.63 13.37 13.37 11.63

Medium City 15.01 14.82 14.82 15.01

Small Places 34.16 34.57 34.57 34.16

ESTIMATED TOTAL POPULATION 9628742 6368610 6368610 9628742

390

411



Table 16-42

Weighted Percentage of Students in Bridge to 1986 Sample
by Type of Eligibility and Subgroup Classification, Age 13

SEK

Age Grade

ELIGIBLE BY

ARe & Grade Age or Grade

Male 50.49 47.27 47.27 50.49

Female 49.51 52.73 52.73 49.51

RACE/ETHNICITY
White 70.90 72.59 72.59 70.90

Black 14.59 14.03 14.03 14.59

Hispanic 10.43 8.93 8.93 10.43

Other 4.08 4.45 4.45 4.08

REGION
Northeast 24.11 26.61 26.61 24.11

Southeast 23.07 19.92 19.92 23.07

Central 26.07 25.52 25.52 26.07

West 26.75 27.95 27.95 26.75

PARENT'S EDUCATION
Less than High School 7.54 6.27 6.27 7.54

High School 25.37 23.60 23.60 25.37

Greater than High School 15.24 17.37 17.37 15.24

Graduated College 43.46 46.01 46.01 43.46

Unknown 8.18 6.59 6.59 8.18

SIZE AND TYPE OF COMMUNITY
Rural 5.01 5.07 5.07 5.01

Disadvantaged Urban 7.73 6.84 6.84 7.73

Advantaged Urban 12.64 13.65 13.65 12.64

Big City 8.80 9.39 9.39 8.80

Fringe 15.02 1D.46 15.46 15.02

Medium City 11.84 13.67 13.67 11 84

Small Places 38.96 35.93 35.93 38.96

ESTIMATED TOTAL POPULATION 9158037 5800543 5800543 9158037

391
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Table 16-43

Weighted Percentage of Students in Bridge to 1986 Sample
by Type of Eligibility and Subgroup Classification, Grade 11/Age 17

ELIGIBLE BY

SEX

Age Grade Age & Grade Age or Grade

Male 49.03 48.65 47.01 49.75

Female 50.97 53.35 52.99 50.25

RACE/ETHNICITY
White 73.05 73.56 78.19 70.88

Black 15.11 14.90 12.35 16.31

Hispanic 8.23 8.00 6.38 8.98

Other 3.62 3.54 3.08 3.83

REGION
Northeast 22.74 21.95 22.42 22.32

Southeast 23.29 21.80 20.95 23.35

Central 25.75 27.98 28.37 26.09

West 28.22 28.27 28.16 28.24

PARENT'S EDUCATION
Less than High School 8.83 7.60 5.53 9.56

High School 25.21 25.02 23.86 25.74

Greater than High School 23.76 24.04 25.72 23.00

Graduated College 38.98 39.98 42.30 38.08

Unknown 2.73 3.03 2.18 3.22

SIZE AND TYPE OF COMMUNITY
Rural 5.96 6.77 6.22 6.43

Disadvantaged Urban 1.00 1.20 0.96 1.17

Advantaged Urban 15.99 16.10 17.18 15.48

Big City 17.42 16.56 15.71 17.63

Fringe 14.55 14.10 14.24 14.37

Medium City 13.58 14.67 15.46 13.46

Small Places 31.49 30.60 30.24 31.46

ESTIMATED TOTAL POPULiTION 3415741 3290506 2218503 4487744

392

413



Table 16-44

Weighted Percentage of Students in Civics Bridge
by Type of Eligibility and Subgroup Classification, Age 13

SEX

Aze

ELIGIBLE BY

Grade Age & Grade Age or Grade

Male 51.10 45.93 45.93 51.10

Female 48.90 54.07 54.07 48.90

RACE/ETHNICITY
White 71.07 73.21 73.21 71.07

Black 14.26 13.90 13.90 14.26

Hispanic 10.54 8.75 8.75 10.54

Other 4.12 4.14 4.14 4.12

REGION
Northeast 24.36 26.72 26.72 24.36

Southeast 21.57 20.33 20.33 21.57

Central 27.10 25.59 25.59 27.10

West 26.98 27.35 27.35 26.98

PARENT'S EDUCATION
Less than High School 6.21 4.88 4.88 6.21

High School 28.65 27.40 27.40 28.65

Greater than High School 16.80 18.23 l8.23 16.80
Graduated College 40.76 43.48 43.48 40.76

Unknown 7.22 5.69 5.69 7.22

SIZE AND TYPE OF COMMUNITY
Rural 5.23 4.85 4.85 5.23

Disadvantaged Urban 7.18 6.37 6.37 7.18

Advantaged Urban 15.64 16.64 16.64 15.64

Big City 9.79 9.87 9.87 9.79

Fringe 14.20 14.26 14.26 14.20

Medium City 11.09 12.57 12.57 11.09

Small Places 36.88 35.45 35.45 36.88

ESTIMATED TOTAL POPULATION 3041846 2024944 2024944 3041846

393

4 1



Table 16-45

Weighted Percentage of Students in Civics Bridge
by Type of Eligibility and Subgroup Classification, Age 17

SEX

BY

Age.

ELIGIBLE

Grade Age & Grade Age or Grade

Male 45.90 44.35 44.35 45.90

Female 54.10 55.65 55.65 54.10

RACE/ETHNICITY
White 73.03 75.73 75.73 73.03

Black 15.12 13.44 13.44 15.12

Hispanic 8.24 7.36 7.36 8.24

Other 3.61 3.48 3.48 3.61

REGION
Northeast 22.41 21.61 21.61 22.41

Southeast 22.60 20.62 20.62 22.60

Central 26.85 30., 8 30.48 26.85

West 28.14 27.30 27.30 28.14

PARENT'S EDUCATION
Less than High School 9.09 8.03 8.03 9.09

High School 24.67 23.30 23.30 24.67

Greater than High School 25.41 26.19 26.19 25.41

Graduated College 38.65 40.97 40.97 38.65

Unknown 1.92 1.27 1.27 1.92

SIZE AND TYPE OF COMMUNITY
Rural 6.86 7.27 7.27 6.86

Disadvantaged Urban 0.91 0.85 0.85 0.91

Advantaged Urban 16.35 17.35 17.35 16.35

Big City 16.85 16.51 16.51 16.85

Fringe lb.11 14.19 14.19 14.11

Medium City 14.47 14.27 14.27 14.47

Small Places 30.46 29.55 29.55 30.46

ESTIMATED TOTAL POPULATION 3439421 2624633 2624633 3439421

394
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Table 16-46

Weighted Percentage of Excluded Students, by Type of Eligibility
and Subgroup Classification in Grade 4/Age 9 Main and Bridge Samples

SEX

BY

Age Grade

ELIGIBLE

Age & Grade Age or Grade

Male 65.65 66.67 61.88 66.83

Female 34.35 33.25 38.12 33.13

RACE/ETHNICITY
eThite 53.56 51.38 45.73 53.73

Black 24.46 22.01 19.26 24.04

Hispanic 16.98 18.73 26.25 16.34

Other 5.01 7.88 8.76 5.90

REGION
Northeast 21.44 19.73 20.42 20.71

Southeast 26.81 26.18 15.47 28.22

Central 21.76 16.77 15.11 20.24

West 30.00 37.32 47.99 30.84

SIZE AND TYPE OF COMMUNITY
Rural 7.08 7.44 3.96 7.79

Disadvantaged Urban 13.82 12.88 14.01 13.29

Advantaged Urban 8.42 8.94 10.00 8.43

Big City 14.67 16.61 19.21 14.93

Fringe 14.63 14.89 20.53 13.77

Medium City 15.19 15.73 15.72 15.39

Small Places 26.21 23.51 16.56 26.41

ESTIMATED TOTAL POPULATION 148361 22555 39008 231907

395
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Table 16-47

Weighted Percentage of Excluded Students, by Type of Eligibility
and Subgroup Classification in Grade 8/Age 13 Main and Bridge Samples

SEX

Age Grade

ELIGIBLE BY

Age & Grade Age or Grade

Male 66.24 63.81 60.22 65.77
Female 31.64 34.44 34.44 32.80

RACE/ETHNICITY
White 52.93 57.84 55.74 55.28
Black 25.65 21.10 14.84 24.72
Hispanic 15.12 14.64 18.71 14.31
Other 6.30 6.41 10.71 5.69

REGION
Northeast 27.07 25.78 27.14 26.33
Southeast 22.64 21.45 14.23 23.24
Central 21.42 23.77 18.62 23.18
West 28.87 28.99 40.01 27.25

SIZE AND TYPE OF COMMUNITY
Rural 6.43 7.81 4.56 7.49
Disadvantaged Urban 16.82 14.08 13.31 15.80
Advantaged Urban 6.21 6.11 8.94 5.74
Big City 16.76 12.12 7.46 15.55
Fringe 13.10 16.67 20.46 14.01
Medium City 14.35 14.92 22.42 13.45
Small Places 26.33 28.29 22.85 27.97

ESTIMATED TOTAL POPULATION 144182 139191 37354 246018

396
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Table 16-48

Weighted Percentage of Excluded Students, by Type of Eligibility
and Subgroup Classification in Grade 12/Age 17 Main Sample

SEK

ELIGIBLE BY

Agg 6: GradeAge Grade Age or Grade

Male 63.62 57.14 51.77 62.47

Female 36.38 42.80 48.23 37.50

RACE/ETHNICITY
White 54.33 60.04 61.22 55.94

Black 25.73 23.43 22.20 25.21

Hispanic 13.74 9.59 8.63 12.59

Other 6.21 6.94 7.95 6.27

REGION
Northeast 25.83 24.33 32.34 24.01

Southeast 25.64 25.63 20.88 26.44

Central 22.94 20.06 22.29 21.65

West 25.59 29.98 24.49 27.90

SIZE AND TYPE OF COMMUNITY
Rural 3.02 4.92 1.75 4.16

Disadvantaged Urban 19.23 1't.38 17.53 17.17

Advantaged Urban 5.18 '.:.18 7.01 5.35

Big City 10.21 9.77 9.13 10.18

Fringe 13.25 13.75 14.09 13.35

Medium City 9.95 8.71 9.38 9.44

Small Places 39.16 42.29 41.10 40.35

ESTIMATED TOTAL POPULATION 91954 64970 22571 134353

397
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Table 16-49

Weighted Percentage of Excluded Students, by Type of Eligibility
and Subgroup Classification in Grade 11/Age 17 Bridge Sample

SEX

Age Grade

Male 69.45 67.67
Female 30.55 32.33

RACE/ETHNICITY
White 64.83 64.36
Black 16.47 17.10
Hispanic 13.61 8.22
Other 5.10 10.32

REGION
Northeast 21.99 21.88
Southeast 21.72 17.67
Central 28.36 32.62
West 27.92 27.83

SIZE AND TYPE OF CONMUNITY
Rural 10.64 8.45
Disadvantaged Urban 1.04 2.90
Advantaged Urban 10.94 13.29
Big City 7.29 3.54
Fringe 16.02 9.56
Medium City 19.53 22.95
Small Places 34.54 39.30

EE.IMATED TOTAL POPULATION 110521 93092

398

4 1 9

ELIGIBLE BY

Age & Grade Age or Grade

65.99 69.13
34.01 30.87

71.56 63.32
13.26 17.41
7.71 11.79
7.47 7.49

33.17 19.84
17.18 20.37
26.27 31.07
23.38 28.72

11.09 9.36
1.70 1.93

21.97 10.15
4.18 5.84
10.14 13.61
23.60 20.62
27.32 38.48

32060 171553



Table 16-50

Numbers of Students in Main Sample with Proficiency Scores
by Type of Eligibility, Grade 4/Age 9

Subject Area/Sample

Reading Focused-BIB
Reading Intercorrelaticm

Writing Focused-BIB
and Long Writing

Civics Focused-BIB
Civics Intercorrelation

History Focused-BIB
History Intercorrelation

Geography Focused-BIF
Geography Intercorrelacion

TOTAL

ELIGIBLE BY

Aze Grade Age & Grade Age or Grade

4423 4534
1882 1957

6331 6679

1858 1974

1882 1957

1872 1993

1882 1957

2780 6177

1201 2638

4129 8881

1180 2652

1201 2638

1201 2664

1201 2638

o o o 0

o o o 0

16366 17137 10491 23012

399 420



Table 16-51

Numbers of Students in Main Sample with Proficiency Scores
by Type of Eligibility, Grade 8/Age 13

Subject Area/Sample

ELIGIBLE BY

Age Grade Age & Grade Age or Grade

Reading Ficused-BIB 4250 4404 2742 5912
Reading Intercorrelation 1819 1943 1172 2590

Writing Focused-BIB
and Long Writing 6059 6525 3987 8597

Civics Focused-BIB 4249 4487 2755 5981
Civics Interco:Telation 1819 1943 1172 2590

History Focused-BIB 4303 4519 2834 5988
History Intercorrelation 1819 1943 1172 2590

qeography Focused-BIB 0
Geography Intercorrelation 0

TOTAL 20680 21878 13490 29068

400

421



Table 16-52

umbers of Students in Main Sample with Proficiency Scores
by Type of Eligibility, Grade 12/Age 17

Subject Area/Sample

Reading Focused-BIB
Reading Intercorrelation

Writing Focused-BIB
and Long Writing

Civics Focused-BIB
Civics Intercorrelation

History Focused-BIB
History Intercorrelation

Geography Focused-BIB
Geography Intercorrelation

TCTAL

ELIGIBLE BY

Age Grade Age & Grade Aie or Grade

4509 4250

1879 1851

6360 6069

4416 4275

1249 1233

4561 4268

1266 1239

1912 1800

1243 1230

23637 22513

401

4 22

2991 5768
1292 2438

4259 8170

3008 5683
861 1621

3049 5780
873 1632

1266 2446

850 1623

15865 30285



Table 16-53

Numbers of Students in Bridge to 1984 Sample with Proficiency Scores
by Type of Eligibility, Grade 4/Age 9

Subject Area Age

ELIGIBLE BY

Grade Age & Grade Age or Grade

Reading 3782 3979 2573 5188

Wricing 2154 3327 2154 3327

TOTAL 3782 3979 2573 5188

402

423



Table 16-54

Numbers of Students in Bridge to 1984 Sample with Proficiency Scores
by Type of Eligibility, Grade 8/Age 13

Subject Area

Reading

Writing

TOTAL

ELIGIBLE BY

Ailt Grada /me & Gradq Age or Grade

2638 5500

2638 4133

2638 5500

4005 4133

2638 4133

4005 4133

403 474



Table 16-55

Numbers of Students in Bridge to 1984 Sample with Proficiency Scores
by Type of Eligibility, Grade 11/Age 17

Subject Area

ELIGIBLE BY

Age Grade Age & Grade Age or Grade

Reading

Writing

TOTAL

3652

2694

3652

3664 2694 4622

3664 2694

3664 2694 4622

404

425



Table 16-56

Numbers of Students in Bridge to 1986 Sample with Proficiency Scores
by Type of Eligibility, Age 9

Subject Area Age

ELIGIBLE BY

Grade Age & Grade Age or Grade

Reading 3711 2498 2498 3711

Mathematics 3711 2498 2498 3711

Science 3711 2498 2498 3711

TOTAL 3711 2498 2498 3711

405 4 26



Table 16-57

Numbers of St%dents in Bridge to 1986 Sample with Proficiency Scores
by Type of Eligibility, Rge 13

Subject Area Age

ELIGIBLE BY

Grade Age & Grade Age or Grade

Reading 3942 2545 2545 3942

Mathematics 3942 2545 2545 3942

Science 3942 2545 2545 3942

TOTAL 3942 2545 2545 3942

406 4 P 7



Table 16-58

Numbers of Students in Bridge to 1986 Sample with Proficiency Scores
by Type of Eligibility, Grade 11/Age 17

Subject Area Age

ELIGIBLE BY

Grade Age & Grade Aze or Grade

Reading 0 0 0 0

History 0 0 0 0

Mathematics 1852 1360 1360 1852

Science 1862 1389 1389 1862

TOTAL 3105 2304 2304 3105

4 2 S
407



Table 16-59

Numbers of Students in Civics Bridge with Proficiency Scores
by Type of Eligibility, Age 13

E%1GIBLE BY

Subject Area Age Grade Age & Grade Age or Grade

Civics 1938 1298 1298 1938

TOTAL 1938 1298 1298 1938

408

429



Table 16-60

Numbers of Students in Civics Bridge with Proficiency Scores
by Type of Eligibility, Age 17

BYELIGIBLE

Subiect Area Age Grade Age 6, Grade Age or Grade

Civics 1786 1333 1333 1786

TOTAL 1786 1333 1333 1786

409
4 30
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Table 16-61

Weighted Pnificiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Main Focused-BIB Reading Samples, by Grade and Subgroup

TOTAL SAMPLE

Grade 4 Grade 8 Grade 12

Mean 230.4 ( 1.1) 262.8 ( 1.0) 287.1 ( 0.8)

Standard Deviation 41.4 ( 0.7) 37.3 ( 0.6) 34.8 ( 0.6)

Percentiles
5 156.4 ( 1.3) 195.0 ( 2.6) 224.9 ( 2.4)

10 174.2 ( 2.3) 231.6 ( 1.4) 241.1 ( 1.4)

25 204.3 ( 2.0) 239.8 ( 1.6) 265.9 ( 1.3)

50 233.6 ( 1.2) 266.0 ( 1.1) 290.0 ( 1.0)

75 259.0 ( 1.1) 288.6 ( 1.7) 310.8 ( 1.0)

90 280.3 ( 0.9) 308.2 ( 1.0) 329.1 ( 1.3)

95 293.2 ( 1.2) 320.1 ( 1.8) 340.0 ( 1.8)

MALE STUDENTS
Mean 226.6 ( 1.5) 256.4 ( 1.3) 282.9 ( 1.1)

Standard Deviation 43.6 ( 1.0) 39.4 ( 0.8) 36.8 ( 0.8)

Percentiles
5 148.7 ( 2.5) 186.0 ( 3.7) 214.6 ( 2.3)

10 166.5 ( 4.4) 201.0 ( 1.9) 232.8 ( 1.9)

25 198.7 ( 2.7) 230.7 ( 1.9) 259.7 ( 2.5)

50 229.5 ( 1.4) 259.9 ( 2.1) 286.2 ( 1.5)

75 257.1 ( 2.2) 284.2 ( 1.7) 307.9 ( 1.4)

90 279.3 ( 1.9) 304.7 ( 1.9) 327.3 ( 0.9)

95 293.2 ( 2.3) 317.3 ( 1.8) 338.1 ( 2.2)

FEMALE STUDENTS
Mean 234.4 ( 1.2) 269.6 ( 1.1) 291.0 ( 1.1)

Standard Deviation 38.5 ( 0.6) 33.8 ( 0.7) 32.4 ( 0.8)

Percentiles
5 167.2 ( 2.0) 211.3 ( 1.6) 235.6 ( 4.2)

10 182.8 ( 1.5) 225.0 ( 1.6) 249.3 ( 1.5)

25 210.1 ( 1.0) 248.5 ( 1.2) 270.6 ( 1.4)

50 237.6 ( 1.1) 271.6 ( 1.2) 292.8 ( 1.3)

75 260.6 ( 1.1) 292.2 ( 1.0) 313.2 ( 1.2)

90 281.3 ( 1.7) 310.6 ( 1.2) 330.5 ( 1.7)

95 292.9 ( 1.6) 322.4 ( 2.2) 341.3 ( 3.2)

410

43i



Table 16-61 (continued)

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Ezrors

for Main Focused-BIB Reading Samples, by Grade and Subgroup

WHITE STUDENTS

Grade 4 Grade 8 Grade 12

Mean 238.1 ( 1.2) 269.2 ( 1.3) 292.6 ( 1.0)

Standard Deviation 39.3 ( 0.8) 36.2 ( 0.7) 33.4 ( 0.6)

Percentiles
5 167.1 2.9) 202.3 ( 5.7) 233.3 ( 3.6)

10 186.0 ( 3.6, 219.8 ( 2.7) 249.2 ( 1.9)

25 213.9 ( 1.3) 248.1 ( 1.7) 272.6 ( 1.2)

50 240.8 ( 1.7) 272.6 ( 1.3) 295.1 ( 1.0)

75 264.4 ( 1.1) 293.6 ( 0.7) 315.3 ( 1.3)

90 285.2 ( 1.6) 312.6 ( 1.3) 332.5 ( 0.7)

95 297.8 ( 2.7) 323.7 ( 1.5) 343.6 ( 2.2)

BLACK STUDENTS
Mean 210.6 ( 1.9) 245.7 ( 2.0) 270.3 ( 1.6)

Standard Deviation 39.1 ( 1.0) 32.8 ( 1.2) 31.1 ( 1.2)

Percentiles
5 143.0 ( 4.2) 187.4 ( 4.0) 213.9 ( 3.5)

10 158.4 ( 4.7) 201.2 ( 3.7) 228.8 ( 3.2)

25 184.7 ( 3.4) 225.5 ( 2.3) 250.3 ( 3.5)

50 212.0 ( 2.5) 248.2 ( 2.0) 272.9 ( 1.4)

75 238.8 ( 2.0) 267.0 ( 2.8) 292.0 ( 1.7)

90 258.0 ( 1.9) 284.9 ( 2.6) 307.1 ( 2.5)

95 270.5 ( 3.4) 297.2 ( 3.8) 317.5 ( 4.4)

HISPANIC STUDENTS
Mean 209.9 ( 2.4) 243.6 ( 2.1) 267.1 ( 2.4)

Standard Deviation 41.5 ( 1.3) 37.6 ( 1.3) 35.7 ( 1.5)

Percentiles
5 134.8 ( 7.6) 177.6 ( 4.3) 200.8 ( 7 0)

10 153.2 (10.4) 190.9 ( 4.3) 218.1 ( 3.3)

25 182.5 ( 4.0) 217.6 ( 4.3) 244.3 ( 4.3)

50 213.4 ( 1.9) 246.9 ( 3.4) 269.9 ( 2.3)

75 240.3 ( 2.9) 271.5 ( 2.5) 292.7 ( 1.9)

90 260.1 ( 6.4) 288.2 ( 2.5) 310.8 ( 6.5)

95 272.0 ( 4.1) 300.6 ( 3.1) 321.0 ( 2.4)
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Table 16-62

Weighted Proficiency mcans, Standard Deviations, and Percentiles
with Standard Errors

for Bridge to 1984 Reading Samples, by Age and Subgroup

TOTAL SAMPLE

Age 9 Age 13 Agtal

Mean 211.8 (1.2) 257.5 (0.9) 290.1 (1.1)

Standard Deviation 41.2 (1.0) 34.7 (0.4) 37.1 (0.7)
Percentiles

5 142.0 (3.6) 199.7 (1.6) 226.2 (1.3)

10 156.8 (2.0) 213.0 (1.2) 241.5 (2.4)

25 184.3 (1.7) 234.3 (1.2) 265.8 (1.8)
50 213.7 (1.4) 257.9 (1.0) 291.1 (1.8)
75 240.1 (1.3) 281.4 (1.4) 316.0 (1.4)

90 263.0 (1.7) 301.6 (1.0) 336.9 (2.1)

95 277.5 (1.9) 313.7 (1.3) 348.7 (1.7)

MALE STUDENTS
Mean 207.5 (1.5) 251.8 (1.2) 286.0 (1.5)

Standard Deviation 42.7 (1.1) J5.3 (0.6) 37.5 (1.1)
Percentiles

5 136.6 (2.9) 192.7 (2.7) 222.0 (2.6)

10 151.1 (2.3) 206.8 (1.6) 236.3 (3.6)

25 178.4 (1.7) 227.8 (2.0) 261.6 (1.7)

50 209.8 (1.8) 252.2 (k.1) 287.0 (2.2)

75 237.1 (1.7) 276.5 (2.0) 312.0 (3.4)

90 260.4 (2.0) 297.2 (1.5) 333.4 (2.0)

95 275.1 (2.3) 309.4 (2.8) 345.6 (4.1)

FEMALE STUDENTS
Mean 216.3 (1.4) 263.0 (1.0) 293.8 (1.6)

Standard Deviation 39.2 (1.1) 33.1 (0.5) 36.3 (0.9)

Percentiles
5 149.4 (5.2) 207.4 (3.8) 231.8 (3.3)

10 164.4 (4.8) 221.1 (1.4) 246.6 (4.9)

25 190.6 (2.4) 240.1 (1.6) 270.2 (2.0)

50 217.3 (1.9) 263.0 (1.3) 294.6 (2.2)

75 242.6 (1.0) 285.8 (1.0) 319.4 (1.5)

90 265.3 (2.1) 305.2 (1.1) 339.8 (1.7)

95 279.2 (3.3) 317.7 (3.2) 351.7 (2.7)
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Table 16-62 (continued)

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Bridge to 1984 Reading Samples, by Age and Subgroup

WHITE STUDENTS

Age 9 A& 13 Age 17

Mean 217.7 ( 1.5) 261.3 ( 1.0) 294.7 ( 1.3)

Standard Deviation 39.3 ( 1.0) 33.9 ( 0.5) 36.0 ( 0.7)

Percentiles
5 150.4 ( 3.4) 204.2 ( 1.4) 232.7 ( 1.0)

10 165.1 ( 3.9) 217.2 ( 1.9) 247.4 ( 3.8)

25 191.8 ( 2.4) 238.4 ( 1.0) 271.4 ( 1.7)

50 219.1 ( 1.2) 262.2 ( 1.1) 295.4 ( 1.6)

75 244.3 ( 1.8) 285.1 ( 0.9) 319.9 ( 1.9)

90 266.8 ( 2.2) 304.2 ( 1.4) 339.8 ( 1.5)

95 280.6 ( 2.5) 315.8 ( 1.1) 351.6 ( 2.9)

BLACK STUDENTS
Mean 188.5 ( 2.6) 242.9 ( 2.3) 274.4 ( 2.6)

Standard Deviation 39.4 ( 1.5) 32.1 ( 1.3) 35.9 ( 1.3)

Percentiles
5 124.7 ( 6.3) 190.6 ( 3.1) 214.5 ( 9.5)

10 138.3 ( 3.3) 202.2 ( 3.1) 227.8 ( 4.2)

25 161.8 ( 2.3) 222.0 ( 2.4) 250.5 ( 2.3)

50 188.3 ( 3.9) 242.4 ( 2.7) 274.3 ( 3.5)

75 216.5 ( 2.8) 263 ( 4.4) 299.' ( 3.0)

90 238.2 ( 3.7) 283.6 ( 4.7) 321.0 ( 3.8)

95 252.2 k 4.3) 298.9 ( 2.1) 333.1 ( 4.8)

HISPANIC STUDENTS
Mean 193.7 ( 3.9) 240.1 ( 3.5) 270.8 ( 4.0)

Standard Deviation 41.5 ( 2.6) 34.6 ( 2.2) 37.7 ( 2.0)

Percentiles
5 121.9 (10.8) 181.7 ( 8.7) 204.2 (11.5)

10 140.3 ( 7.3) 194.6 ( 3.7) 218.0 ( 6.9)

25 164.9 ( 5.0) 213.9 ( 6.0) 246.4 ( 5.5)

50 196.0 ( 3.3) 240.3 ( 3.9) 273.6 ( 5.0)

75 222.0 ( 6.0) 262.0 ( 5.2) 297.9 ( 7.0)

90 246.7 ( 7.9) 284.0 ( 8.4) 315.9 (18.0)

95 258.6 (11.3) 297.3 ( 9.9) 328.0 ( 8.6)
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Table 16-63

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Main Writing Samples, by Grade and Subgroup

TOTAL SAMPLE

Grade 4 Grade 8 Grade 12

Mean 190.9 ( 1.0) 209.5 ( 0.9) 224.2 ( 1.3)
Standard Deviation 42.3 ( 0.7) 43.8 ( 0.6) 49.2 ( 0.8)
Percentiles

5 119.3 ( 1.2) 137.1 ( 2.7) 142.3 ( 2.0)
10 136.3 ( 1.3) 153.7 ( 1.2) 161.1 ( 2.0)
25 163.5 ( 1.0) 180.3 ( 1.1) 191.9 ( 1.5)
50 192.0 ( 1.3) 209.9 ( 1.3) 224.9 ( 1.3)
75 219.7 ( 1.2) 238.9 ( 1.5) 257.4 ( 1.9)
90 243.9 ( 1.4) 264.9 ( 1.3) 286.4 ( 2.6)
95 258.4 ( 1.5) 280.4 ( 2.0) 303.7 ( 2.7)

MALE STUDENTS
Mean 184.4 ( 1.3) 200.9 ( 1.4) 212.5 ( 1.4)
Standard Deviation 41.4 ( 0.9) 43.4 ( 0.9) 48.6 ( 1.1)
Percentiles

5 113.5 ( 2.7) 129.3 ( 4.2) 131.7 ( 2.3)
10 130.2 ( 2.0) 145.6 ( 2.6) 151.0 ( 1.6)
25 157.5 ( 1.6) 172.1 ( 1.5) 180.6 ( 1.9)
50 186.1 ( 1.1) 201.5 ( 1.3) 213.7 ( 1.5)
75 212.9 ( 1.7) 230.4 ( 1.4) 245.5 ( 1.7)
90 236.5 ( 1.8) 255.8 ( 2.3) 273.2 ( 2.3)
95 249.8 ( 1.8) 271.1 ( 2.5) 290.4 ( 3.7)

FEMALE STUDENTS
Mean 197.5 ( 1.3) 218.5 ( 1.2) 234.8 ( 1.8)
Standard Deviation 42 2 ( G.7) 42.4 ( 0.8) 47.3 ( 1.1)
Percentiles

5 127.2 ( 2.6) 148.8 ( 2.2) 156.0 ( 3.3)
10 143.0 ( 1.6) 164.5 ( 1.5) 174.7 ( 2.5)
25 169.9 ( 1.5) 190.2 ( 1.3) 203.4 ( 1.1)
50 198.1 ( 1.5) 219.0 ( 1.8) 235.6 ( 2.8)
75 226.3 ( 1.7) 247.2 ( 1.6) 267.1 ( 1.9)
90 251.0 ( 1.6) 272.1 ( 2.3) 295.2 ( 4.0)
95 265.4 ( 4.7) 287.7 ( 4.4) 311.5 ( 5.2)
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Table 16-63 (continued)

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Main Writing Samples, by Grade and Subgroup

WHITE STUDENTS

Grade 4 Grade 8 Grade 12

Mean 197.6 ( 1.3) 216.0 ( 1.0) 230.5 ( 1.5)

Standard Deviation 40.2 ( 0.7) 42.2 ( 0.7) 47.9 ( 1.1)

Percentiles
5 130.5 ( 2.1) 145.9 ( 3.2) 150.8 ( 2.8)

10 146.0 ( 1.4) 162.0 ( 1.7) 169.5 ( 3.2)

25 171.7 ( 1.2) 188.1 ( 1.3) 199.5 ( 1.7)

50 198.1 ( 1.6) 216.4 ( 1.4) 231.4 ( 1.2)

75 224.8 ( 2.0) 244 8 ( 1.1) 262.9 ( 1.7)

90 248.4 ( 2.7) 269.4 ( 1.8) 290.5 ( 3.0)

95 261.8 ( 1.9) 284.2 ( 2.8) 307.4 ( 2.1)

BLACK STUDENTS
Mean 168.E ( 1.9) 187.5 ( 2.2) 200.7 ( 2.3)

Standard Deviation -i ( 1.1) 41.3 ( 1.3) 45.7 ( 1.8)

Percentiles
5 -' 3 ( 3.2) 119.3 ( 4.1) 125.3 ( (,.2)

10 1 .0 ( 3.2) 136.4 ( 3.5) 142.1 ( 3.0)

25 141.5 ( 2.3) 159.8 ( 2.8) 169.9 ( 3.8)

50 169.6 ( 2.1) 186.8 ( 3.6) 200.4 ( 3.9)

75 196.8 ( 2.4) 215.8 ( 3.7) 231.9 ( 3.1)

90 221.5 ( 3.4) 239.8 ( 3.1) 258.1 ( 3.6)

95 237.0 ( 3.5) 255.6 ( 4.8) 275.1 ( 9.2)

HISPANIC STUDENT.,
Mean 178.2 ( 2.0) 192.4 ( 2.1) 204.9 ( 3.5)

Standard Deviation 42.3 ( 1.3) 44.1 ( 1.4) 50.2 ( 2.8)

Percentiles
5 106.0 ( 4.5) 118.4 ( 4.9) 121.5 ( r.8)

10 123.1 ( 3.6) 135.5 ( 3.5) 141.0 ( 5.7)

25 150.6 ( 2.4) 163.3 ( 2.5) 172.9 ( 4.9)

50 179.6 ( 1.9) 192.9 ( 2.3) 204.8 ( 3.9)

75 206.9 ( 3.2) 223.2 ( 3.3) 237.5 ( 6.9)

90 231.0 ( 3.8) 248.5 ( 5.3) 269.6 ( 8.3)

95 244.6 k 4.1) 263.5 ( 4.0) 290.4 (11.8)
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Table 16-64

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Bridgc to 1984 Writing Samples, by Grade and Subgroup

TOTAL SAMPLE

Grade 4 aftdt_a Grade 11

Mean 173.3 ( 1.3) 208.2 ( 0.8) 220.7 ( 1.2)

Standard Deviation 43.4 ( 1.1) 40.1 ( 0.9) 39.1 ( 1.2)

Percentiles
5 101.4 ( 2.5) 140.9 ( 1.5) 154.6 ( 2.7)

10 116.9 ( 2.0) 156.6 ( 2.8) 170.7 ( 2.1)

25 143.6 ( 1.6) 181.5 ( 1.2) 195.8 ( 1.8)

50 174.4 ( 2.2) 208.9 ( 1.1) 221.6 ( 1.4)

75 203.5 ( 2.0) 235.6 ( 1.1) 247.3 ( 2.1)

90 228.5 ( 2.5) 258.7 ( 1.7) 269.6 ( 2.1)

95 243.3 ( 3.2) 273.3 ( 1.9) 283.2 ( 2.6)

MALE STUDENTS
Mean 164.3 ( 1.9) 197.9 ( 1.4) 211.3 ( 1.6)

Standard Deviation 42.5 ( 1.2) 39.5 ( 1.2) 39.1 ( 1.5)

Percentiles
5 93,7 ( 2.5) 131.5 ( 3.5) 145.0 ( 3.4)

10 109.7 ( 2.5) 146.3 ( 1.8) 161.3 ( 4.2)

25 135.0 ( 1.7) 171.7 ( 2.0) 186,5 ( 1.9)

50 165.6 ( 2.4) 198.3 ( 1.7) 2' 1 ( 1.5)

75 194.4 ( 2.6) 225.1 ( 2.4) 2 .7 ( 2.2)

90 218.7 ( 3.5) 248.3 ( 2.0) 260.4 ( 4.0)

95 232.7 ( 4.9) 261.2 ( 2.5) 274.0 ( 5.3)

FEMALE STUDENTS
Mean 182.4 ( 1.6) 218.2 ( 1.1) 229.2 ( 1.4)

Standard Deviation 42.5 ( 1.4) 38.2 ( 1.3) 37.1 ( 1.2)

Percentiles
5 110.6 ( 4.0) 154.4 ( 4.4) 167.8 ( 3.8)

10 127.3 ( 2.4) 169.5 ( 3.4) 182.9 ( 2.8)

25 154.1 ( 2.1) 192.8 ( 2.6) 205.2 ( 2.1)

50 183.0 ( 1.8) 218.6 ( 2.3) 229.9 ( 0.9)

75 211.7 ( 2.0) 244.0 ( 1.5) 254.5 ( 2.9)

90 236.6 ( 2.3) 267.1 ( 2.5) 275.6 ( 2.9)

95 251.9 ( 5.6) 280.0 ( 3.9) 288.3 ( 3.6)
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Table 16-64 (continued)

Weighted Proficiency Means, Standard Deviati3ns, and Percentiles
with Standard Errors

fer Bridge to 1984 Writing Samples, by Grade and Subgroup

WHITE STUDENTS

Grade 4 Grade 8 Grade 11

Mean 180.0 ( 1.6) 213.1 ( 1.0) 225.3 ( 1.3)

Standard Deviation 41.8 ( 1.1) 39.5 ( 0.9) 37.9 ( 1.4)

Percentiles
5 110.2 ( 2.7) 146.4 ( 1.7) 161.5 ( 6.0)

10 126.0 ( 2.1) 162.3 ( 2.8) 176.8 ( 2.1)

25 151.6 ( 1.7) 187.6 ( 1.7) 200.8 ( 1.9)

50 181.0 ( 2.5) 213.7 ( L.3) 226.2 ( 1.2)

75 208.7 ( 2.0) 240.1 ( 1.6) 250.7 ( 2.1)

90 272.6 ( 3.4) 262.2 ( 2.4) 273.0 ( 2.8)

95 247.6 ( 4.5) 277.2 ( 2.5) 286.0 ( 2.3)

BLACK STUDENTS
Mean 150.7 ( 3.1) 190.1 ( 2.3) 206.9 ( 2.6)

Standard Deviation 42.4 ( 1.6) 37.7 ( 1.8) 38.0 ( 1.7)

Percentiles
5 81.1 ( 8.4) 127.2 ( 3.8) 143.2 ( 6.5)

10 96.0 ( 5.8) 141.4 ( 5.8) 158.0 ( 3.2)

75 121.8 ( 5.1) 165.2 ( 2.4) 182.6 ( 4.1)

50 15,-5 ( 2.8) 189.9 ( 2.4) 206.7 , 2.5)

75 179.2 ( 2.8) 215.6 ( 2.8) 232.1 ( 4.1)

90 206.2 ( 4.4) 238 5 ( 3.7) 257.1 ( 4.5)

95 220.4 ( 4.9) 251.7 ( 6.1) 267.7 ( 8.0)

HISPANIC STUDENTS
Mean 162.2 ( 3.6) 197.2 ( 3.2) 202.0 ( 3.2)

Standard Deviation 43.1 ( 1.4) 38.7 ( 1.9) 41.1 ( 3.3)

Percentiles
5 93.5 ( 5.4) 130.6 ( 8.2) 132.7 ( 8.1)

10 106.9 ( 3.9) 147.2 ( 4.4) 148.4 (13.8)

25 131.2 ( 4.6) 172.9 ( 4 9) 176.6 ( 3.3)

50 161.7 ( 5.9) 197.9 ( -. ) 201.8 ( 3.2)

75 191.5 ( 7.4) 223.4 ( 6.6) 229.4 ( 4.5)

90 217.9 ( 5.5) 244.4 ( 3.9) 253.4 ( 5.2)

95 234.5 ( 6.1) 258.8 .. 5.1) 268.1 ( 5.2)
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Table 16-65

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Main Focused-BIB Civics Samples, by Grade and Subgroup

TOTAL SAMPLE

Grade 4 Grade 8 Grade 12

Mean 214.0 (0.9) 259.7 (0.9) 296.3 (1.1)
Standard Deviation 8.6 (0.6) 35.7 (0.6) 37.8 (0.6)
Percentiles

5 163.7 (1.6) 198.1 (2.2) 228.4 (2.4)
10 176.5 (3.8) 212.8 (1.5) 247.0 (1.6)
25 195.9 (1.4) 237.1 (1.3) 273.0 (1.3)
50 215.7 (1.2) 261.2 (1.6) 299.0 (1.0)
75 233.3 (1.3) 284.2 (1.3) 322.1 (1.4)
90 248.9 (2.4) 304.1 (1.3) 342.0 (1.2)
95 258.4 (2.4) 315.3 (1.1) 353.6 (1.2)

MALE STUDENTS
Mean 214.8 (1.3) 258.7 (1.1) 298.6 (1.6)
Standard Deviation 29.1 (0.9) 38.7 (1.0) 41.1 (1.0)
Percentiles

5 164.1 (4.1) 190.0 (3.3) 221.8 (4.7)
10 177.5 (2.9) 207.6 (2.0) 244.0 (3.0)
25 196.2 (2.0) 233.9 (1.6) 273.8 (2.4)
50 216.0 (1.3) 260.7 (1.7) 302.5 (1.5)
75 234.0 (1.9) 286.1 (1.3) 326.8 (2.4)
90 250.7 (3.7) 307.0 (2.4) 347.7 (2.7)
95 261.8 (2.3) 318.0 (2.6) 360.1 (3.2)

FEMALE STUDENTS
Mean 213.3 (1.1) 160.6 (0.9) 214.1 (1.1)
Standard Deviation 28.1 (0.8) 32.6 (0.6) 34.3 (0.8)
Percentiles

5 163.4 (2.1) 205.2 (3.5) 234.1 (2.4)
10 175.6 (2.4) 218.3 (1.2) 249.1 (1.7)
25 195.6 (1.9) 239.4 (0.8) 272.3 (1.6)
50 215.4 (2.1) 261.6 (0.8) 296.0 (1.5)
75 232.8 (1.4) 282.7 (1.4) 317.9 (0.9)
90 247.7 (1.8) 301.2 (1.8) 336.4 (1.9)
95 255.6 (2.3) 312.6 (3.1) 346.5 (2.3)
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Table 16-65 (continued)

Weighted Proficiency Means, Standard Deviations, and Pen.entiles
with Standard Errors

for Main Focused-BIB Civics Samples, by Grade and Subgroup

WHITE STUDENTS

Grade 4 Grade 8 Grade 12

Mean 220.0 (1.0) 266.3 (1.2) 301.9 (1.2)
Standard Deviation 26.5 (0.8) 34.2 (0.8) 35.7 (0.7)
Percentiles

5 173. '.9) 206.4 (2.2) 240.8 (1.5)
10 185. si.4) 222.0 (1.8) 255 7 (2.2)
25 203.9 (1.0) 245.1 (2.3) 279.9 (1.4)
50 221.3 (2.1) 268.4 (1.4) 304.3 (1.1)
75 237.8 (1.7) 289.7 (1.1) 326.1 (2.2)
90 252.5 (1.9) 308.6 (1.4) 344.8 (2.2)
95 261.4 (3.0) 319.7 (2.8) 356.1 (1.8)

BLACK STUDENTS
Mean 198.1 (2.2) 243.6 (1.9) 273.8 (1.9)
Standard Deviation 27.0 (1.4) 33.4 (1.0) 36.3 (1.1)
Percentiles

5 151.2 (4.8) 188.0 (3.9) 209.4 (3.5)
10 163.2 (2.9) 202.1 (4.0) 225.1 (2.7)
25 180.5 (4.2) 221.3 (3.8) 250.4 (3.2)
50 200.0 (1.9) 244.2 (2.7) 276.2 (2.1)
75 216.8 (3.6) 267.0 (2.3) 298.9 (2.4)
90 231.1 (1.7) 285.6 (1.8) 318.3 (3.1)
95 239.2 (5.4) 297.4 (9.7) 330.0 (3.6)

HISPANIC STUDENTS
Mean 199.5 (1.9) 240.6 (1.7) 279.2 (2.3)
Standard Deviation 28.8 (1.3) 33.8 (1.4) 37.6 (1.8)
Percentiles

5 150.5 (5.4) 180.9 (7.3) 209.4 (6.9)
10 164.0 (2.9) 196.6 (4.0) 226.9 (5.9)
25 180.4 (2.2) 219.3 (2.1) 256.4 (4.6)
50 201.0 (1.9) 243.0 (1.4) 282.8 (2.6)
75 217.6 (2.0) 263.1 (1.6) 305.8 (2.9)
90 235.3 (6.1) 282.0 (2.2) 323.5 (3.2)
95 246.4 (6.3) 293.0 (3.4) 336.3 (2.9)
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Table 16-66

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Civics Bridge Samples, by Age and Subgroup

TOTAL SAMPLE

Age 13 Age 17

Mean 50.0 (0.4) 59.6 (0.5)
Standard Deviation 10.0 (0.2) 12.3 (0.4)
Percentiles

5 34.0 (0.7) 39.1 (1.6)
10 37.5 (0.7) 44.3 (0.6)
25 43.3 (0.4) 52.0 (0.6)
50 49.7 (0.5) 59.8 (0.7)

75 56.4 (0.7) 68.1 (0.8)
90 62.9 (0.(2) 74.8 (0.6)

95 67.2 (1.5) 79.1 (0.9)

HALE STUDENTS
Mean 50.5 (0.6) 61.2 (0.7)
Standard Deviation 7.3.4 (0.3) 13.0 (0.5)
Percentiles

5 33.6 (0.9) 39.2 (2.7)
10 37.5 (0.9) 44.9 (1.0)
25 43.5 (0.6) 52.8 (0.8)
50 50.1 (0.7) 61.7 (1.4)
75 57.3 (0.5) 70.4 (0.8)
90 64.2 (0.9) 77.3 (1.3)
95 68.2 (1.0) 81.0 (1.4)

FEMALE STUDENTS
Mean 49.5 (0.4) 58.2 (0.6)
Standard Deviation 9.6 (0.3) 11.5 (0.5)

Percentiles
5 34.2 (0.9) 39.1 (2.1)

10 37.5 (1.1) 43.7 (0 7)
25 43.1 (0.4) 51.4 (0.8)

50 43.3 (0 4) 58.7 (0.4)

75 55.6 (0.5) 65.8 (1.0)

90 61.3 (1.0) 71.9 (0.8)
95 65.4 (1.9) 75.9 (1.2)
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Table i. 66 (continued)

ighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Civics Bridge Samples, by Age and Subgroup

WHITE STUDENTS

Age 13 Age 17

Mean 51.2 (0.5) 61.4 (0.6)

Standard Deviation 9.8 (0.3) 11.7 (0.4)

Percentiles
5 35.5 (1.0) 42.2 (1.2)

10 )9.0 (0.6) 47.7 (1.5)

25 44.6 (0.5) 54.1 (0.8)

50 50.8 (0.5) 61.6 (1.0)

75 57.4 (0.6) 69.2 (0.6)

90 64.1 (0.9) 76.1 (0.7)

95 68.2 (0.8) 80.0 (1.0)

BLACK STUDENTS
Mean 45.7 (0.6) 53.1 (1.0)

Standard Deviation 8.6 (0.4) 12.4 (0.6)

Percentiles
5 31.7 (1.0) 32.2 (4.6)

10 34.7 (1.4) 38.5 (1.5)

25 39.7 (0.8) 45.2 (0.7)

50 45.3 (0.7) 52.4 (1.0)

75 51.9 (0.8) 61.5 (1.4)

90 57.2 (1.0) 69.6 (1.3)

95 60.4 (1.1) 73.6 (1.3)

HISPANIC STUDENTS
Mean 45.5 (1.8) 53.8 (1.7)

Standard Deviation 10.5 (0.9) 11.5 (1.0)

Percentiles
5 28.8 (1.7) 35.0 (5.5)

10 32.0 (2.5) 39.3 (6.4)

25 38.7 (2.0) 46.1 (3.2)

50 45.3 (2.3) 53.8 (3.5)

75 51.7 (2.2) 62.1 (1.3)

90 60.2 (3.5) 68.2 (2.2)

95 63.4 (3.4) 71.4 (5.3)

421 442
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Table 16-67

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Main U.S. History Samples, by Grade and Subgroup

TOTAL SAMPLE

Grade 4 Grade 8 Grade 12

Mean 220.6 )) 263.9 (0.7) 295.0 (1.0)
Standard Deviation 30.0 (0.5) 34.1 (0.4) 36.1 (0.6)
Percentiles

5 169.7 (1.2) 204.3 (2.4) 231.8 (1.0)
10 181.0 (1.2) 219.0 (1.1) 246.7 (2.3)
25 201.3 (1.1) 240.9 (1.1) 270.4 (1.2)
50 221.5 (1.0) 265.0 (0.6) 295.0 (1.1)
75 240.3 (0.9) 288.8 (0.6) 318.9 (0.6.
90 258.7 (1.7) 306.6 (1.2) 341.5 (0.8)
95 268.9 (1.7) 317.2 (0.7) 348.6 (1.4)

MALE STUDENTS
Mean 222.9 (1.2) 266.2 (1.0) 298.5 (1.3)
Standard Deviation 30.9 (0.7) 36.0 (0.7) 38.6 (0.8)
Percentiles

5 170.3 (1.5) 202.5 (2.7) 229.2 (3.1)
10 182.0 (2.0) 218.2 (2.1) 244.7 (2.1)
25 202.6 (1.4) 242.1 (1.3) 273.3 (2.6)
50 225.1 (1.8) 267.3 (0.9) 302.0 (4.3)
75 242.7 (1.4) 291.4 (0.8) 324.4 (2.5)
90 262.4 (1.6) 311.6 (1.6) 344.6 (0.8)
95 272.1 (1.8) 320.1 (1.1) 353.9 (2.3)

FEMALE STUDENTS
Mean 218.2 (1.0) 261.6 (0.8) 291.8 (1.1)
Standard Deviation 23.8 (0.6) 31.9 ;0.5) 33.4 (0.6)
Percentiles

5 169.0 (1.8) 206.2 0.1) 234.1 (1.8)
10 180.1 (1.2) 219.8 (1.9) 248.3 (2.0)
25 199.7 (1.7) 240.1 (1.0) 268.7 (0.9)
50 218.6 (1.2) 263.3 (0.5) 291.8 (0.8)
75 238.2 (1.3) 285.7 (1.2) 316.2 (0.6)
90 253.7 (1.9) 299.8 (1.0) 335.8 (2.2)
95 264.6 (2.6) 313.4 (1.5) 344.6 (0.6

4 43
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Table 16-67 (continued)

WeighL.ed Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Main U.S. History Samples, by Grade and Subgroup

WHITE STUDENTS

Grade 4 Grade 8 Grade 12

Mean 227.5 (1.0) 270.4 (0.8) 301.1 (1.2)

Standard Deviation 27.0 (0.6) 32.2 (0.6) 34.1 (0.6)

Percentiles
5 181.8 (2.3) 212.9 (1.5) 240.5 (4.7)

10 192.5 (1.9) 229.5 (1.4) 255.8 (1.7)

25 209.5 (1.1) 251.4 (2.0) 281.5 (2.0)

50 229.2 (1.0) 270.8 (1.2) 304.0 (1.6)

75 244.4 (1.0) 291.8 (0.6) 322.3 (1.4)

90 262.6 (1.7) 311.2 (1.0) 343.5 (1.1)

95 271.8 (1.8) 319.3 (0.9) 350.9 (1.4)

BLACK STUDENTS
Mean 199.5 (1.9) 246.0 (1.5) 274.4 (1.7)

Standard Deviation 27.7 (1.1) 30.4 (1.0) 33.7 (0.9)

Percentiles
5 154.5 (5.1) 195.2 (3.9) 218.0 (4.5)

10 163.4 (4.7) 207.5 (3.0) 230.9 (2.7)

25 180.5 (1.3) 227.5 (2.1) 252.1 (2.2)

50 199.5 (3.0) 245.1 (1.6) 273.6 (3.4)

75 217.5 (1.2) 265.3 (1.9) 296.3 (2.)

90 236.9 (3.2) 286.7 (1.6) 317.6 (0.9)

95 244.9 (2.8) 295.0 (2.4) 327.8 (4.6)

HISPANIC STUDENTS
Mean 202.7 (1.7) 244.3 (1.9) 273.9 (1.8)

Standard Deviation 28.7 (0.9) 33.7 (0.9) 34.6 (1.2)

Percentiles
5 153.4 (5.9) 187.7 (5.9) 217.1 (4.4)

10 165.7 (2.8) 202.1 (3.2) 229.7 (2.9)

25 182.7 (1.3) 221.8 (2.2) 252.3 (3.0)

50 204.1 (2.5) 244.4 (2.5) 272.7 (3.2)

75 222.5 (1.6) 266.7 (1.3) 295.8 (2.9)

90 239.5 (0.9) 288.5 (2.0) 318.6 (1.0)

95 247.3 (4.0) 296.7 (1.9) 329.1 (7.9)

423 4 4



Table 16-68

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Main Geography Sample, by Grade and Subgroup

TOTAL SAMPLE

Grade 12

Mean 293.1 (1.0)

Standard Deviation 37.0 (0.8)

Percentiles
5 227.5 (2.7)

10 242.2 (1.6)
25 268.7 (2.0)
50 295.5 (1.5)
75 319.1 (0.9)
90 338.6 (1.3)

95 349.1 (3.3)

MALE STUDENTS
Mean 301.2 (1.6)

Standard Deviation 38.3 (1.0)

Percentiles
5 231.6 (2.2)

10 247.1 (2.8)

25 275.6 (2.8)

50 305.6 (2.0)

75 328.4 (1.6)

90 346.6 (2.3)

95 358.3 (4.8)

FEMALE STUDENTS
Mean 285.7 (1.2)

Standard Deviation 34.2 (0.9)

Percentiles
5 224.3 (2.5)

10 238.9 (2.2)

25 263.7 (1.3)

50 289.2 (1.2)
75 310.0 (1.2)

90 327.6 (2.2)
95 337.9 (3.6)

424
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Table 16-68 (continued)

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Main Geograph; Samples, by Grade and Subgroup

WHITE STUDENTS

Grade 12

Mean 3e1.1 (1.1)

Standard Deviation 33.7 (0.9)

Percentiles
5 242.3 (2.8)

10 256.4 (2.9)

25 279.7 (1.4)

50 302.7 (1.4)

75 323.7 (1.4)

90 341.9 (2.1)

95 352.9 (2.1)

BLACK STUDENTS
Mean 258.4 (2.0)

Standard Deviation 32.0 (1.2)

Percentiles
5 207.3 (3.7)

10 216.8 (3.5)

25 234.7 (2.9)

50 259.4 (3.5)

75 2E2.2 (3.8)

90 298.8 (2.5)

95 310.5 (7.8)

HISPANIC STUDENTS
Mean 271.E (3.9)

Standard Deviation 35.0 (1.6)

Percentiles
5 214.4 (8.6)

10 225.0 (7.4)

25 245.8 (3.4)

50 273.1 (5.6)

75 296.9 (2.8)

90 317.8 (8.7)

95 331.1 (3.0)

425 416



Table 16-69

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Bridge to 1986 Mathematics Samples, by Age and .Abgroup

TOTAL SAMPLE

ARe 9 ARe 13 Ae 17

Mean 229.0 ( 1.1) 273.3 ( 0.8) 305.4 ( 1.2)
Standard Deviation 33.1 ( 0.7) 31.7 ( 0.4) 29.7 ( 0.7)
Percentiles

5 171.8 ( 1.4) 221.2 ( 1.6) 255.5 ( 1.8)
10 185.3 ( 2.0) 233.0 ( 1.4) 266.1 ( :1.3)

25 207.0 ( 1.6) 252.1 ( 0.9) 284.5 ( 1.6)
50 230.6 ( 1.0) 273.4 ( 1.0) 306.0 ( 1.4)
75 252.0 ( 1.6) 294.6 ( 1.4) 326.1 ( 1.9)
90 270.1 ( 1.1) 314.5 ( 2.5) 344.4 ( 1.1)
95 280.5 ( 1.4) 325.4 ( 1.8) 353.7 ( 3.4)

MALE STUDENTS
Mean 229.1 ( 1.6) 275.3 ( 1.1) 306.7 ( 1.8)
Standard Deviation 33.8 ( 1.0) 31.8 ( 0.6) 30.2 ( 1.1)

Percentiles
5 171.7 ( 2.3) 223.6 ( 2.3) 256.7 ( 3.7)
10 184.3 ( 2.4) 235.4 ( 1.3) 266.8 ( 0.8)
25 206.3 ( 3.2) 253.8 ( 1.0) 284.9 ( 2.1)
50 230.5 ( 1.8) 275.3 ( 1.1) 306.9 ( 1.9)
75 252.3 ( 2.2) 296.6 ( 1.4) 327.6 ( 3.3)

90 271.4 ( 2.1) 316.9 ( 1.9) 346.7 ( 3.8)
95 282.8 ( 2.3) 328.1 ( 2.3) 355.9 ( 4.2)

FEMALE STUDENTS
Mean 229.0 ( 1.1) 271.2 ( 1.0) 304.2 ( 1.4)

Standard Deviation 32.4 ( 0.8) 31.5 ( 0.8) 29.2 ( 0.6)

Perceutiles
5 172.2 ( 3.4) 219.3 ( 2.5) 253.9 ( 3.0)

10 186.2 ( 2.8) 230.5 ( 2.2) 264.9 ( 3.7)
25 207.4 ( 1.4) 250.0 ( 1.2) 284.0 ( 2.8)
50 230.7 ( 1.1) 271.6 ( 1.4) 305.2 ( 1.9)
75 251.8 ( 1.8) 292.3 ( 1.2) 324.5 ( 2.2)

90 269.1 ( 1.5) 311.5 ( 1.4) 341.9 ( 1.8)
95 278.4 ( 2.4) 322.8 ( 1.8) 350.8 ( 3.1)

426
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Table 16-69 (continued)

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Bridge to 1986 Mathematics Samples, by Age and Subgroup

WHITE STUDENTS

Age 9 Age 13 Age 17

Mean 234.5 ( 1.2) 279.1 ( 0.9) 309.5 ( 1.4)

Standard Deviation 30.4 ( 0.7) 29.4 ( 0.4) 28.9 ( 0.8)

Percentiles
5 182.4 ( 3.3) 231.6 I. 1.5) 259.3 ( 1.7)

10 194.4 ( 1.8) 241.9 ( 1.4) 271.0 ( 1.2)

25 214.4 ( 2.0) 259.1 ( 1.3) 290.2 ( 2.7)

50 235.9 ( 1.3) 279.0 ( 1.4) 310.1 ( 1.3)

75 255.6 ( 1.7) 299.1 ( 1.5) 12.1.;.9 ( 2.7)

90 272.6 ( 1.4) 317.3 ( 1.3) 346.6 ( 2 0)

95 282.4 ( 1.3) 327.8 ( 1.4) 356.1 ( 2.9)

BLACK STUDENTS
Mean 206.3 ( 2.6) 250.3 ( 1.2) 289.2 ( 2.1)

Standard Deviation 32.7 ( 1.3) 27.9 ( 1.0) 27.1 ( 1.3)

Perc_ntiles
5 152.6 ( 2.2) 203.7 ( 1.7) 243.9 ( 5.9)

10 164.3 ( 4.0) 214.5 ( 1.8) 254.5 ( 3.4)

25 183.8 ( 4.8) 231.9 ( 2.5) 270.3 ( 1.6)

50 206.6 ( 3.6) 250.9 ( 2.3) 288.6 ( 1.3)

75 229.2 ( 2.1) 269.5 ( 1.4) 307.4 ( 3.4)

90 247.7 ( 2.2) 284.8 ( 2.0) 325.1 ( 3.6)

95 258.2 ( 2.0) 294.1 ( 2.1) 334.1 ( 6.4)

HISPANIC STUDENTS
Mean 215.9 ( 3.4) 254.7 ( 3.9) 294.3 ( 3.5)

Standard Deviation 33.1 ( 1.7) 30.3 ( 2.2) 27.6 ( 2.6)

Percentiles
5 162.1 ( 6.8) 201.1 ( 7.6) 249.1 ( 9.7)

10 173.7 ( 7.0) 214.9 ( 4.3) 259.3 (11.4)

25 193.3 ( 4.0) 234.4 ( 5.4) 274.9 ( 6.9)

50 216.3 ( 5.4) 257.2 ( 4.6) 292.8 ( 4.8)

75 239.1 ( 5.4) 274.2 ( 3.0) 313.9 ( 2.9)

90 259.8 ( 4.7) 289.1 ( 5.0) 330.1 ( 2.9)

95 269.2 ( 9.7) 299.4 ( 8.4) 341.9 ( 9.3)

427
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Table 16-70

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Bridge to 1986 Science Samples, by Age and Subgroup

TOTAL SAMPLE

Agt_2 Age 13 Age 17

Mean 228.9 ( 1.3) 257.3 ( 0.9) 294.2 ( 1.5)
Standard Deviation 41.0 ( 0.7) 37.2 ( 0.3) 41.4 ( 1.2)
Percentiles

5 160.5 ( 1.9) 194.4 ( 2.4) 225.1 ( 4.1)
10 175.8 ( 1.5) 208.8 ( 1.1) 240.9 ( 1.7)
25 201.3 ( 1.3) 232.1 ( 1.3) 266.5 ( 1.7)
5J 230.0 ( 1.6) 258.1 ( 1.0) 294.5 ( 3.0)
75 257.0 ( 0.9) 282.9 ( 1.3) 322.2 ( 2.1)
90 280.7 ( 2.2) 304.3 ( 1.4) 347.7 ( 3.3)
95 293.9 ( 2.0) 317.7 ( 2.4) 362.7 ( 3.9)

MALE STUDENTS
Mean 232.1 ( 1.6) 262.2 ( 1.2) 302.5 ( 2.3)
Standard Deviation 41.2 ( 1.0) 37.5 ( 0.8) 41.6 ( 1.7)
Percentiles

5 163.5 ( 2.8) 198.6 ( 2.2) 232.2 ( 4.0)
10 178.7 ( 2.0) 213.1 ( 1.9) 249.7 ( 3.3)

25 204.6 ( 1.8) 237.0 ( 1.6) 275.4 ( 2.8)
50 233.3 ( 1.9) 262.9 ( 1.2) 302.7 ( 3.7)

75 259.8 ( 2.5) 287.7 ( 1.7) 331.1 ( 3.3)

90 284.0 ( 2.6) 309.8 ( 2.3) 357.3 ( 4.3)
95 298.3 ( 4.5) 322.9 ( 3.0) 370.5 ( 5.4)

FEMALE STUDENTS
Mean 225.7 ( 1.6) 252.4 ( 1.0) 285.6 ( 1.9)
Standard Deviation 40.5 ( 0.8) 36.3 ( 0.9) 39.4 ( 1.5)

Percentiles
5 157.5 ( 1.9) 190.8 ( 2.9) 220.0 ( 6.1)
10 173.2 ( 3.1) 205.2 ( 2.6) 235.1 ( 3.5)

25 198.7 ( 1.5) 228.3 ( 2.1) 258.9 ( 3.3)
50 227.0 ( 2.7) 253.5 ( 0.8) 287.0 ( 5.0)

75 253.9 ( 1.9) 277.4 ( 1.3) 312.7 ( 2.6)

90 276.3 ( 2.1) 297.7 ( 2.1) 3.55.3 ( 3.3)

95 289.4 ( 2.6) 310.2 ( 2.8) 349.1 ( 2.5)

428

4d9



Table 16-70 (continued)

Weighted Proficiency Means, Standard Deviations, and Percentiles
with Standard Errors

for Bridge to 1986 Science Samples, by Age and Subgroup

WHITE STUDENTS

Age 9 Agt_LI Age 17

rean 237.4 ( 1.3) 265.2 ( 0.9) 301.9 ( 1.7)

Standard Deviation 37.4 ( 0.7) 34 ') ( 0.7) 38.0 ( 1.5)

Percentiles
5 176.0 ( 1.6) 209.1 ( 1.1) 239.1 ( 4.5)

10 189.1 ( 1 1) 221.9 ( 1.8) 254.3 ( 5.0)

25 211.8 ( 1.4) 242.3 ( 1.1) 276.4 ( 3.0)

50 238.3 ( 1.6) 265.3 ( 0.9) 301.9 ( 2.0)

75 262.7 ( 1.3) 287.9 ( 1.5) 327.S ( 2.4)

90 285.2 ( 1.8) 308.6 ( 2.0) 351.3 ( 3.1)

95 298.3 ( 4.2) 320.9 ( 1.9) 364.5 ( 2.6)

BLACK STUDENTS
Mean 200.1 ( 2.5) 229.4 ( 1.2) 260.0 ( 3.4)

Standard Deviation 38.7 ( 1.5) 33.5 ( 1.2) 38.6 ( 2.7)

Percentiles
5 135.7 ( 3.0) 175.0 ( 3.3) 200.2 (11.1)

10 149.3 ( 5.4) 186.7 ( 4.1) 212.3 ( 8.2)

25 173.5 ( 3.8) 206.8 ( 1.9) 236.0 ( 3.2)

50 200.2 ( 2.6) 228.6 ( 3.0) 259.0 ( 2.8)

75 226.3 ( 2.9) 252.7 ( 2.6) 283.9 ( 5.4)

90 251.3 ( 4.5) 272.7 ( 2.5) 309.2 ( 4.4)

95 263.8 ( 4.1) 283.6 ( 4.2) 323.6 ( 9.6)

HISPANIC STUDENTS
Mean 201.0 ( 6.1) 229.3 ( 4.2) 281.8 ( 5.2)

Standard Deviation 42.0 ( 2.8) 35.5 ( 2.1) 37.3 ( 2.8)

Percentiles
5 132.3 ( 6.4) 172.1 ( 8.9) 225.8 ( 6.8)

10 146.8 ( 9.1) 181.9 ( 5.9) 236.6 ( 4.9)

25 172.0 ( 8.6) 202.0 ( 6 8) 254.7 ( 6.7)

50 201.0 ( 8.6) 229.8 ( 4.0) 282.6 (11.6)

75 228.7 ( 6.5) 254.7 ( 5.5) 303.2 ( 9.3)

90 255.6 ( 5.4) 276.9 ( 4 5) 334.1 (13.8)

95 270.2 ( 4.8) 289.2 ( 8.4) 350.6 ( 7.5)
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Table 16-71

Weighted Response Percentages and Reading Proficiency Means with Standard Errors
Grade 4, by Gender, for Main Focused-BIB Reading Samples

GENDER OF SUBJECT (NAEP ID: SEX)

N WEIGHTED N (CV)* MALE FEMALE MISSING

-- TOTAL -- 4531 860,553( :X) D1.7( 1.1) 48.3( 1.1) 0.0
226.6( 1.5) 234.4( 1.2)

GENDER
MALE 2345 445,048( 3X) 100.0( 0.0) 0.0( 0.0) 0.1

226.6( 1.5)

FEMALE 2186 415,506( 3X) 0.0( 0.0) 100.0( 0.0) 0.0
234.4( 1.2)

RACE/ETHNICITY
WHITE 2557 599,759( 2X) 51.5( 1,0 48.t( 1.6) 0.0

234.8( 1.8) 241.6( 1.4)

BLACK 854 137,164( 3X) 50.7( 1.9) 49.3( 1.9) 0.1
206.6( 2.8) 214.6( 2.4)

HISPANIC 869 88,350( 3X) 53.5( 2.0) 46.5( 2.0) 0.0
202.7( 3.4) 218.2( 2.1)

OTHER 251 35,281( 7X) 54.6( 3.4) 45.4( 3.4) 0.3
226.4( 5.4) 229.0( 4.4)

PAWERTAL EDUCATION
LESS THAN H.S. 228 38,671(10X) 57.2( 3.2) 42.8( 3.2) 0.0

196.9( 4.8) 214.4( 3.8)

GRADUATED H.S. 67- 132,632( 5X) 50.3( 2.7) 49.7( 2.7) 0.0

222.9( 2.7) 228.9( 2.6)

SOME EDUC AFTEF H.S. 358 67,315( 6X) 49,4( 3.6) SC 6( 3.6) 0.0
232.3( 3.0) 249 ( 3.1)

GRADUATED COLLEGE 1623 327,691( 4X) 53.4( 1.4) 46.t( 1.4) 0.0
238.5( 2.1) 243 7( 1.6)

UNKNOWN 1628 292,006( 32) 50.1( 1.5) 49.9( 1.5) 0.1

217.7( 1.7) 226.2( 1.6)

* CV is the coefficient of variation for the sum of the weights.



Table 16-72

Weighted Response Percentages and Reading Proficiency Means with Standard Errors
Grade 4, by Derived Race/ethnicity, for Main Focused-BIB Reading Samples

DERIVED RACE/ETHNICITY (NAEP ID: DRACE)

N WEIGHTED N (CV)* WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED MISSING

-- TOTAL -- 4534 860,914( 1%) 69.7( 0.6) 15.9( 0.5) 10.3( 0.3) 2.3( 0.2) 1.7( C.2) 0.0( 0.0) 0.0
238.1( 1.2) 210,6( t.9) 209.9( 2.4) 234.5( 5.9) 218.6( 5.1) 213.0(17.0)

GENDER
MALE 2347 445,278( 3%) 69.4( 1.1) 15.6( 0.7) 10.6( 0.6) 2.5( 0.3) 1.8( 0.3) 0.1( 0.0) 0.0

234.8( 1.8) 206.6( 2.8) 202.7( 3.4) 232.0( 7.9) 219.5( 6.7) 193.0(37.5)
FEMALE 2187 415,636( 3%) 70.0( 1.2) 16.3( 0.9) 9.9( 0.5) 2.1( 0.3) 1.7( 0.3) 0.0( 0.0) 0.0

241.6( 1.4) 214.6( 2.4) 218.2( 2.1) 237.7( 6.3) 217.6( 6.9) 251.1( 9.5)

RACE/ETHNICITy.
WHITE 2558 599,890( 2%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

238.1( 1.2)
BLACK 855 137,296( 3) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

210.6( 1.9)
HISPANIC 869 88,350( 3%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

209.9( 2.4)
OTHER 252 35,378( 7%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 56.8( 4.1) 42.1( 4.2) 1.1( 0.7) 0.0

234.5( 5.9) 218.6( 5.1) 213.0(17.0)

PARENTAL EDUCATION
LESS THAN H.S. 228 38,671(10%) 65.8( 3.9) 15.1( 2.5) 16.7( 2.9) 0.4( 0.4) 2.0( 0.7) 0.0( 0.0) 0.0

210.0( 4.3) 187.2( ).4) 197.6( 6.2) 204.5(****) 204.5( 7.6)
GRADUATED H.S. 675 192,632( 5%) 73.7( 1.7) /4.6( 1.5) 9.7( 0.9) 1.01 0.3) 0.9( 0.3) 0.0( 0.0) 0.0

231.0( 2.6) 211.3( 3.5) 210.6( 5.1) 239.6(18.2) 194.7(16.2)
SOME EDUC AFTER H.S. 358 67,315( 6%) 74.0( 2.1) 13.7( 1.9) 9.0( 1.2) 1.9( 0.7) 1.4( 0.6) 0.0( 0.0) 0.0

248.0( 2.3) 219.9( 6.0) 223.5( 5.7) 216.6(20.4) 209.5(26.6)
GRADUATED COLLEGE 1624 327,824( 4) 72.0( 1.3) 16.0( 1.0) 7.5( 0.6) 2.4( 0.4) 2.0( 0.3) 0.1( 0.1) 0.0

248.3( 1.7) 217.9( 3.1) 220.0( 3.8) 247.8( 4.9) 230.8( 6.6) 213.0(17.0)
UNKNOWN 1630 292,234( 3f) 65.3( 1.4) 16.6( 1.1) 13.0( 0.7) 3.2( 0.5) 1.9( 0.4) 0.0( 0.0) 0.0

230.3( 1.5) 203.9( 3.0) 203.4( 2.9) 225.6( 8.7) 213.2( 7.7)

* CV is the coefficient of variation for the sum of the weights.
(****) Standard error is greater than 99.9.
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Table 16-73

Weighted Response Percentages and Reading Proficiency Means with Standard Errors
Grade 4, by Parental Education, for Main Focused-BIB Reading Samples

PARENTS' EDUCATION (NAEP ID: PARED)

WEIGHTED 6 (CV)* NOT HS GRAD HS POST HS GRAD COL UNKNOWN MISSING

TOTAL -- 4515 858,677( 1%) 4.5( 0.4) 15 4( 0.8) 7.8( 0.5) 38.2( 1.5) 34.0( 1.1) 0.3
204.4( 3.2) 225.9( 2.1) 240.8( 2.1) 240.9( 1.3) 221.9( 1.4)

GENDER
MALE '333 443,602( 3%) 5.0( 0.6) 15.0( 1.0) 7.5( 0.7) 39.5( 1.6) 33.0( 1.3) 0 4

196.9( 4.8) 222.9( 2.7) 232.3( 3.0) 238.4( 2.1) 217.7( 1.7)
FEMALE 2182 415,075( 3%) 4.0( 0.5) 15.9( 1.1) 8.2( 0.71 36.8( 1.8) 35.1( 1.4)

214.4( 3.8) 228.9( 2.() 249.2( 3.1) 243.7( 1.6) 226.2( 1.6)

RACE/ETHNICITY
WHITE 2557 599,750( 2%) 4.2( 0.6) 16.3( 1.0) 8.3( 0.6) 39.3( 1.9) 31.8( 1.4) 0.0

210.0( 4.3) 231.0( 2.6) 248.0( 2.3) 248.3( 1.7) 230.3( 1.5)
BLACK 842 135,579( 3%) 4.3( 0.8) 14.3( 1.6) 6.8( 1.0) 38.8( 1.9) 35.8( 1.9) 1.3

117.2( 7.4) 211.3( 3.5) 219.9( 6.0) 217.9( 3.1) 203.9( 3.0)
HISPANIC 864 87,970( 3%) 7.3( 1.2) 14.7( 1.2) 6.9( 1.0) 27.8( 2.2) 43.3( 2.1) 0.4

197.6( 6.2) 210.6( 5.1) 223.5( 5.7) 220.0( 3.8) 203.4( 2.9)
OTHER 252 35,378( 7%) 2.6( 0.8) 7.2( 1.6) 6.3( 1.6) 41.7( 4.4) 42.2( 4.0) 0.0

204.5( 9.3) 218.1(12.0) 213.7(14.9) 239.5( 3.9) 221.0( 5.9)

PARENTAL IMUCATION
LESS THAN H.S. 228 38,671(10%) 100.0( 0 0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

204.4( 3.2)
GRADUATED H.S. 675 132,632( 5%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

225 9( 2.1)
SOME EOUC AFTER H.S. 358 67,315( 6%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

240.8( 2.1)
GRADUATED COLLEGE 1624 327,824( 4%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

240.9( 1.3)
UNKMN 1630 292,234( 3%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0

221.9( 1.4)

* CV is the coefficient of variation for the sum of the weights.
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Table 16-74

Weighted Response Percentages and Reading Proficiency Means with Standard Errozs
Grade 8, by Gender, for Main Focused-BIB R-..tading Samples

GENDER OF SUBJECT (NAEP ID: SEK)

n WEIGHTED N (CV)* MALE FEMALE MISSING

-- TOTAL -- 4404 491,575( 1%) 51.5( 1.1) 48.5( 1.1) 0.0
256.4( 1.3) 269.6( 1.1)

GENDER
MALE 2242 253,319( 3%) 100.0( 0.0) 0.0( 0.0) 0.0

256.4( 1.3)
FEMALE 2162 238,257( 2%) 0.0( 0.0) 100.0( 0.0) 0.0

269.6( 1.1)

RACE/ETHNICITY
WHITE 2694 343,252( 2%) 51.5( 1.2) 48.5( 1.2) 0.0

262.8( 1.8) 276.1( 1.4)
BLACK 772 74,650( 5%) 49.3( 3.3) 50.7( 3.3) 0.0

238.9( 2.5) 252.4( 2.2)
HISPANIC 711 52,413( 4%) 54.8( 2.3) 45.2( 2.3) 0.0

237.7( 2.3) 250.7( 2.7)
OtEER 227 21,260( 8%) 51.8( 3.2) 48.2( 3.2) 0.0

260.7( 4.4) 271.9( 3.3)

PARENTAL EDUCATION
LESS THAN H.S. 375 36,427( 8%) 40.4( 2.9) 59.6( 2.9) 0.0

236.8( 3.9) 250.2( 2.2)
GRADUATED H.S. 1193 136,783( 3%) 51.7( 1.6) 48.3( 1.6) 0.0

249.9( 2.0) 263.2( 1.7)
SOME EDUC AFTER H.S. 731 89,177( 4%) 47.3( 1.6) 52.7( 1.6) 0.0

261.2( 2.1) z75.3( 1.8)
GRADUATED COLLEGE 1 39 189,833( 4%) 53.8( 1.6) 46.2( 1.6) 0.0

266.4( 1.8) 280.2( 1.5)
UNKNOWN 403 38,033( 7%) 59.6( 2.8) 40.4( 2.8) 0.0

237.6( 2.7) 248.6( 2.3)

* CV is the coefficient of variation for the sum of the weights.
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Table 16-75

Weighted Response Percentages and Reading Proficiency Means with Standard Errors
Grade 8, by Derived Race/ethnicity, for Main Focused-BIB Reading Samples

DERIVED RACE/ETHNICITY (MEP ID: DRACE)

N WEIGHTED N (CV)* WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED MISSING

-- TOTAL -- 4404 491,575( 1%) 69.8( 0.7) 15.2( 0.7) 10.7( 0.4) 3.0( 0.3) 1.3( 0.2) 0.1( 0.0) 0.0

269.2( 1.3) 245.7( 2.0) 243.6( 2.1) 274.9( 2.7) 248.1( 5.5) 206.1(26.7)

GENDER
MALE 2242 253,319( 3%) 69.8( 1.0) 14.5( 0.8) 11.3( 0.6) 3.0( 0.4) 1.3( 0.3) 0.1( 0.1) 0.0

262.8( 1.8) 238.9( 2.5) 237.7( 2.3) 273.0( 3.1) 236.7( 7.8) 206.1(26.7)

FEM&LE 2162 238,257( 2%) 69.9( 1.3) 15.9( 1.3) 10.0( 0.7) 3.0( 0.4) 1.3( 0.3) 0.0( 0.0) 0.0

276.1( 1.4) 252.4( 2.2) 250.7( 2.7) 277.0( 4.5) 260.2( 5.3)

RACE/ETHNICITY
WHITE 2694 343,252( 2%) 100.0( 0.0) 0.0( n.o) 0.0( 0.0) 0.0( 0.0) o.n( 0.0) 0.0( 0.0) 0.0

269.2( 1.3)

BLACK 772 74,650( 5%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

245.7( 2.0)

HISPANIC 711 52,413( 4%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

243.6( 2.1)

OTHER 227 21,260( 8%) 0.0( 0.0) 0.0 0.0) 0.0( 0.0) 68.9( 4.9) 2F-9( 4.9) 1.2( 0.7) 0.0
274.9( 2.7) 28.1( 5.5) 206.1(26.7)

PARENTAL EDUCATION
LESS THAN H.S. 375 36,427( 8%) 51.9( 3.5) 16.8( 2.9) 27.2( 2.1) 2.5( 1.1) 1.4( 0.7) 0.2( 0.2) 0.0

246.9( 3.2, 241.8( 5.2) 241.2( 3.1) 262.6(12.7) 240.4(14.1) 239.3(****)

GRADUATED H.S. 1193 136,783( 3%) 71.9( 1.7) 15.7( 1.2) 9.8( 0.8) 1.5( 0.3) 1.0( 0.3) 0.0( 0.0) 0.0

260.7( 1.7) 242.4( 3.0) 244.6( 2.9) 271.3( 7.9) 251.1( 9.6)

SOME EDUC AFTER H.S. 781 89,177( 4%) 73.9( 1.9) 14.9( 1.7) 8.7( 0.9) 1.3( 0.3) 1.2( 0.3) 0.0( 0.0) 0.0

272.4( 1.8) 257.5( 2.7) 251.4( 3.9) 287.0( 8.0) 276.9(10.0)

GRADUATED COLLEGE 1639 189,833( 4%) 75.8( 1.4) 13.0( 1 I) 5.8( 0.6) 4.2( 0.8) 1.1( 0.3) 0 ^( 0.0) 0.0

278.6( 1.3) 248.5( 2.7) 248.2( 4.5) 282.6( 3.3) 251.3( 7.2)

UNKNOWN 403 38,033( 7%) 41.7( 2.6) 21.6( 2 2) 26.8( 1.9) 6.8( 1.7) 2.9( 1.0) 0.3( 0.3) 0.0

251.3( 4.0) 234.2( 3.3) 233.5( 3.3) 253.2( 5.3) 221.4(11.7) 216.1(****)

* CV is the coefficient of variatisn for the sum of the weights.
(****) Standard error is greater than 99.9.
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Tabl 16-76

Weighted Response Percentages and Reading Proficiency Means with Standard Errors
Grade 8, by Parental Eeucation, for Main Focused-BIB Reading Samples

PARENTS' EDUCATION (NAEP ID: PARED)

N WEIGHTED N (CV)* NOT HS GRAD HS POST HS GRAD COL UNKNOWN MISSING

-- TOTAL -- 4391 490,253( 1%) 7.4( 0.6) 27.9( 0.9) 18.2( 0.8) 38.7( 1.3) 7.8( 0.5) 0 3
244.8( 2.2) 256.3( 1.5) 268.6( 1.4) 272.7( 1.2) 242.0( 2.0)

GENDER
MALE 2234 252,546( 3) 5.8( 0.6) 28.0( 1.0) 16.7( 0.8) 40.5( 1.3) 9.0( 0.7) 6.3

236.8( 3.9) 249.9( 2.0) 261.2( 2.1) 266 1.8) 237.6( 2.7)FEMALE 9157 237,707( 2%) 9.1( 0.9) 27.8( 1.3) i.8( 1.1) 36 ' 7) 6.5( 0.5) 0.2
250.2( 2.2) 263.2( 1.7) 275.3( 1.8) 280 0 248.6( 2.3)

RACE/ETHNICItY
WHITE 2691 342,965( 2%) 5.5( 0.6) 28.7( 1.3) 19.2( 0.9) 42.0( 1.6) 4.6( 0.4) 0.1

246.9( 3.2) 260.7( 1.7) 272.4( 1.8) 278.6( 1.3) 251.3( 4.0)BLACK 765 73,869( 5%) 8.3( 1.4) 29.1( 2.0) 18.0( 2.1) 33.5( 2.1) 11.1( 1.6) 1.0
241.8( 5.2) 242.4( 3.0) 257.5( 2.7) 248.5( 2.7) 234.2( 3.3)HISMIC 709 52,347( 4%) 18.9( 2.2) :lc 6( 1.5) 14.8( 1.3) 21.2( 1.9) 19.5( 1.4) 0.1
241.2( 3.1) '44.6( 2.9) 251.4( 3.9) 248.2( 4.5) 233.5( 3.3)OTHER 225 21,073( 8%) 7.0( 2.2) 16.6( 2.2) 10.4( 2.1) 47.9( 6.6) 18.0( 3.1) 0.9
253.9( 9.2) 26.2( 6.7) 282.2( 6.6) 275.9( 2.6) 243.0( 6.7)

PARENTAL EDUCATION
LESS THAN H.S. 375 36,42:t 8%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

244.8( 2.2)
GRADUATM H.S. 1193 136,783( 3%) 0.0( 0.0) 100.0( o.n) 0.0( 0.0) 0.0( 0.0) OA( 0.0) G 0

256.3( 1.5)
SOME EDUC AFTER H.S. 781 89,177( 4%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

268.6( 1.4)
GRADUATED COLLEGE 1639 189,833( 4%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

272.7( 1.2)
UNKNOWN 403 38,033( 7%) 0.0( 0 0) 0.0( 0.0) ^ 0( 0.0) 0.0( 0 0) 100.0( 0 0) 0.0

242.0( 2 0)

* CV is the coefficient of variation for the sum of the weights.
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Table 16-77

Weighted Response Percentages and Reading Proficiency Means with Standard Errors
Grade 12, by Gender, for Main Focused-BIB Reading Samples

GENDER OF SUBJECT (NAEP ID: SEX)

N WEIGHTED N (CV)* MALE FEMALE MISSING

-- TOTAL -- 4250 521,501( 2%) 47.5( 1.1) 52.5( 1.1) 0.0
282.9( 1.1) 291.0( 1.1)

GENDER
MALE 2002 247,866( 3%) 100.0( 0.0) 0.0( 0.0) 0.0

282.9( 1.1)
FEMALE 2248 273,635( 3%) 0.0( 0.0) 100.0( 0.0) 0.0

291.0( 1.1)

RACE/ETHNICITY
WHITE 2887 385,848( 2%) 47.1( 1.4) 52.9( 1.4) 0.0

288.5( 1.1) 296.2( 1.2)
BLACK 748 72,396( 6%) 45.4( 2.4) 54.6( 2.4) 0.0

264.4( 2.5) 275.2( 2.6)
HISPANIC 473 41,853( 8%) 46.7( 2.3) 53.3( 2.3) 0.0

257.6( 3.1) 275.3( 3.2)
OTHER 142 21,404(10%) 63.5( 4.9) 36.5( 4.9) 0.0

287.8( 4.5) 279.9( 5.4)

PARENTAL EDUCATION
LESS THAN H.S. 385 39,295( 8%) 40.0( 3.0) 60.0( 3.0) 0.0

263.9( 4.0) 276.4( 2.1)
GRADUATED H.S. 1060 128,097( 5%) 45.7( 2.0) 54.3( 2.0) 0.0

273.0( 1.8) 282.5( 1.7)
SOME EDUC AFTER H.S. 1057 127,961( 4%) 45.0( 1.8) 55.0( 1.8) 0.0

285.2( 1.7) 291.3( 1.5)
GRADUATED COLLEGE 1643 214,061( 3%) 51.2( 1.6) 48.8( 1.6) 0.0

291.0( 1.5) 301.0( 1.7)
UNKNOWN 97 10,952(10%) 51.3( 6.8) 48.7( 6.8) 0.0

253.8( 5.1) 265.4( 9.0)

* CV is the corfficient of variation for the sum of the weights.
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Table 16-78

Weighted Response Percentages and Reading Proficiency Means with Standard Er-ors
Grade 12, by Derived Race/ethnicity, for Main Focused-EIB Reading Samples

DERIVED RACE/ETHNICITY (NAEP ID: DRACE)

N WESGHTED N (CV)* WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED MISSING

-- TOTAL -- 4250 521,501( 2%) 74.0( 1.0) 13.9( 0.7) 8.0( 0.5) 2.2( 0.3) 0.8( 0.3) 0.1( 0.1) 0.0
292.6( 1.0) 270.3; 1.6) 267.1( 2.4) 290.3( 3.7) 267.9( 7.4) 246.0(28.5)

GENDER
MALE 2002 247,866( 3%) 73.4( 1.2) 13.3( 0.9) 7.9( 0.6) 4.5( 0.5) 0.9( 0.3) 0.2( 0.1) 0.0

288.5( 1.1) 264.4( 2.5) 257.6( 3.1) 292.4( 5.3) 271.2(10.0) 235.5(****)
FEMALE 2248 273,635( 3%) 74.6( 1.5) 14.4( 1.0) 8.2( 0.6) 2.0( 0.4) 0.8( 0.4) 0.0( 0.0) 0.0

296.2( 1.2) 275.2( 2.6) 275.3( 3.2) 286.2( 5.3) 264.5( 8.9) 268.2( 6.8)

RACE/ETHNICITY
WHITE 2887 385,848( 2%) 100.0( 0.0) 0.0( 0.0) 0.0; 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

292.6( 1.0)
MAO, 748 72,396( 6%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

270.3( 2.6)
HISPANIC 473 41,853( 8%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

267.1( 2.4)
WEER 142 21,404(10%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 77.6( 5.8) 20.6( 5.8) 1.8( 1.3) 0.0

290.3( 3.7) 267.9( 7.4) 246.0(28.5)

PARENTAL EDUCATION
LESS THAN H.S. 385 39,295( 8%) 48.6( 4.2) 13.7( 2 9) 28.8( 3.2) 2.0( 0.9) 1.9( 1.7) 0.0( 0.0) 0.0

276.8( 3.1) 265.7( 3.2) 266.1( 3.9) 261.1( 4.2) 279.8(29.5)
GRADUATED H.S. 1060 128,097( 5%) 73.1( 1.8) 17.0( 1.6) 7.3( 0.7) 2.0( 0.5) 0.6( 0.3) 0.0( 0.0) 0.0

283.0( 1.4) 265.3( 2 9) 260.7( 3.7) 275.3(14.0) 270.5( 5.6)
SOME EDUC AFTER H.S. 1057 127,961( 4%) 74.3( 1.7) 15.9( 1.3) 6.3( 0.7) 2.7( 0.6) 0.7( 0.3) 0.1( 0.1) 0.0

293.1( 1.4) 275.( 2.8) 273.2( 4.5) 279.2( 6.4) 288.2( 9.9) 268.2( 6.8)
GRADUATED COLLEGE 1143 214,061( 3%) 81.0( 1.1) 9 .., 0.7) 4.8( 0.5) 4.3( 0.6) 0.6( 0.3) 0.1( 0.1) 0.0

299.9( 1.3) 274.1( 2.8) 271.At 3.8) 302.9( 5.0) 257.0(12.5) 235.3(****)
UNKNOWN 97 10,952(102) 39.2( 7.0) 22.6( 4.0) 24.0( 5.3) 6.2( 3.2) 5.9( 3.0) 0.0( 0.0) 0.0

262.3(12.7) 255.4( 7.6) 254.4( 4.6) 282.0( 7.9) 245.2(26.0)

* CV is the coefficient of variation for the sum of the weights.
(****) Standard error is greater than 99.9.
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Table 16-79

Weighted Response Percentages and Reading Proficiency Means with Standard Errors
Grade 12, by Parental Education, for Main Focused-BIB Reading Samples

PARENTS EDUCATION (NAEP ID: PARED)

(CV)* NOT HS GRAD HS POST HS GRAD COL UNKNOWN MISSINGWEI dIsV N

-- TOTAL -- 4242 520,364( 2%) 7.6( 0.6) 24.6( 1.0) 24.6( 0.9) 41.1( 1.5) 2.1( 0.2) 0.2
271.4( 2.1) 278.2( 1.1) 288.6( 1.2) 295.9( 1.2) 259.5( 6.0)

GENDER
MALE 1997 247,126( 3%) 6.4( 0.7) 23.7( 1.3) 2- 3( 1.1) 44.4t 1.9) 2.3( 0.4) 0.3

263.9( 4 0) 273.0( 1.8) 28,.2( 1.7) 291.0( 1.5) 253.8( 5.1)FEMALE 2245 273,238( 3X) 8.6( 0.8) 25.4( 1.2) 25.0( 1.1) 38.2( 1.6) 2.0( 0.3) 0.1
275.4( 2.1) 282.5( 1.7) 291.3( 1.5) 301.0( 1.7) 265.4( 9.0)

RACE/E7B11ICI1Y
NH/7E 2884 385,571( 2%) 5.0( 0.6) 2..3( 1.2) 24.7( 1.0) 45.0( 1.7) 1.1( 0.2) 0.1

276.8( 3.1) 283.0( 1.4) 293.1( 1.4) 299.9( 1.3) 262.3(12.7)
BLACK 746 72,150( 6%) 10.2( L.5) 30.1( 2.0) 28.2( 1.7) 28.1( 2.6) 3.4( 0.7) 0.3

265.7( 3.2) 265.3( 2.9) 275.3( 2.8) 274.1( 2.8) 255.4( 7.6)
HISPANIC 471 41,512( 8%) 27.3( 2.2) 22.4( 1.8) 19.3( 1.5) 24.7( 2.3) 6.3( 1.3) 0.8

266.1( 3.9) 260.7( 3.7) 273.2( 4.5) 271.1( 3.8) 254.4( 4.6)
OTHER 141 21,131(10X) 7.2( 3.3) 16.1( 2.9) 21.4( 3.9) 47.9( 6.4) 7.3( 2.3) 1.3

270.2( 5.7) 274.1(10.9) 280.7( 5.1) 295.2( 5.5) 266.6(11.8)

PARENTAL EDUCATION
LESS THAN H.S. 385 39,295( 8%) 100.0( 0.0) 0. , 0.0) 0.0( 0.0) 0.0( 0 0) 0.0( 0.0) 0.0

271.4( 2.1)
GRADUATED H.S. 1060 128,097( 5%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

278.2( 1.1.
SOME EDUC AFTER H.S. 1057 127,961/ 4%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) O.' 0.0) 0.0

288.6( 1.2)
GR MATED COLLEGE 1643 214,061( 3%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

295.9( 1.2)
UNKNC7.7.; 97 10,952(10%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0

259.5( 6.0)

* CV is the coefficient o£ variation for the sum of the weights.
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Table 16-80

Weighted Response Percentages and Writing Proficiency* Means with Standard Errors
Grade 4, by Gender, for Main Writing Samples

GENDER OF SUBJECT (NAEP ID: SEX)

N WEIGHTED N (CV)** MALE FEMALE MISS71G

--TOTAL-- 6677 i,270,697( 1X) 50.4( 0.9) 49.6( 0.9) 0.0
184.4( 1.3) 197.5( 1.3)

GENDER
MALE 3356 640,162( 2X) 100.0( G a) 0.0( 0.0) 0.0

184.4( -3)
FEMALE 3321 630,535( 2X) 0.0( 0.0) 100.0( 0.0) 0.0

197.5( 1.3)

RACE/ETHNICITY
WHITE 3707 881,758( 1X) 50.4( 1.1) 49.6( 1.1) 0.0

191.1( 1.6) 244.3( 1.7)
BLACK 1206 192,142( 2%) 45.3( 1.7) 54.7( 1.7) 0.0

161.9( 3.3) 174.5( 1.8)
HISPANIC 1405 144,578( 2X) 56.9( 1.3) 43.1( 1.3) 0.0

172.1( 2.0) 186.2' 2.8)
OTHER 359 52,218( 5%) 50.2( 2.6) 49.8( 2.6) 0.0

183.9( 4.9) 204.2( 4.4)

PARENTAL EDUCATION
LESS THAN HS 358 62,539( 7X) 48.3( 2.9) 53.7( 2.9) 0.0

172.9( 4.4) 181.9( 3.7)
GRADUATED HS 978 194,058( 4X) 49.5( 1.81 50.5( 1.8) 0.0

178.1( 2.2) 194.3k 2.5)
SOME EDUu AFTER HS 508 99,842( 5X) 49.1( 2.1) 50.9( 2 .) 0.0

195.7( 3.3) 208.2( 3.3)
GRADUATED COLLEGE 2403 479,780( tX) 52 2( 1.2) 47.8( 1.2) 0.0

194.0( 1.5) 208.0( 1 8)
UNKNOWN 2385 428,174( 4X) 49.5( 1.2) 50.5( 1.2) 0 C

175.4( 1 9) 188.0( 2.0)

* Average response method proficiency scot...
** CV is the coefficient of variation for the sum of the weights.
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Table 16-81

Weighted Response Percentages and Writing Proficiency* Means with Standard Errors
Grade 4, by Derived Race/ethnicity, for Main Writing Samples

DERIVED RACE/ETHNICITY (NAEP ID: DRACE)

N WEIGH:ED N (CV)** WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED MISSING

--TOTAL-- 6679 1,270.904( 1%) 69.4( 0.4) 15.1( 0.3) 11.4( 0.3) 1.9( 0.2) 2.1( 0.2) 0.1( 0.0) o.n

197.6( 1.3) 168.8( 1.9) 178.2( 2.0) 20.0( 6.9) 181.0( 4.5) 188.3(13.3)

GENDER
MALE 3357 840,295( 2:) 69.4( 0.7) 13.6( 0.5) 12 9( 0.4) 1.7( 0.2) 2.3( 0.2) 0.0( 0.0) 0.0

191.1( 1.6) 161.9( 3.2) 172.1( 2.0) 197.7( 6.7) 173.4( 7.2) 187.2(34.3)

FEMALE 3322 630,610( 2%) 69.3( 0.7) 16.7( 0.6) 9.9( 0.4) 2.0( 0.3) 2.0( 0.2) 0.1( 0.1) 0.0

204.3( 1.7i 174.5( 1.8) 186.2( 2.8) 218.7( 9.2) 190.1( 5.0) 189.6(17.2)

RACWEIHNICITY
WHITE 3707 881,758( 1%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0; 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

197.6( 1.3)

BLACK 1207 192,275( 2%) 0.J( 0.0) 100.0( 0 0, 0.0( 0.w) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

168.8( 1.9)

HISPANIC 1406 144.65J( 2%) 0.0( (p.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.6( 0.0) 0.0( 0.0) 0.0

178.7( 2.0)

OTHER 359 52,218; 5%) 0.0( 0.0) 0.0( 0.0) 0.:( 0.0) 48.1( i.1) c2.2( 4.0) 1.8( 1.0) 0.0
209.0( 8.9) 1d1.0( 4.5) 188.3(13.3)

PARENTAL EDUCATION
LESS THAN HS 358 62.539( 7%) 60.3( 2.5) 19.6( 2.5) 16.9( 2.1) 1.6( 1.1) 1.6( 0.6) 0.0( 0.0) 0.0

183.3( 4.2) 165.5( 6.5) 174.6( 6.9) 173.8(61.6) 152.4(12.1)

GRADUATED HS 978 194.058( 4%) 71.1( 1.3) 17.8( 1.3) 8.1( 0.8) 0.8( 0.3) 2.2( 0.3) 0.0( 0.0 0.0

191.8( 2.1) 166.9( "..7) 177.9( 4.1) 229.0(24.8) 183.6(10.0)

SOME EDUC AFTER HS 509 99,917( 5%) 75.1( 2.0) 10.8( 1.6) 10.3( 1.1) 1.4( 0.5) 2.2( 0.6) 0.3( 0.3) 0.0

206.6( 3.1) 176.2( 7.8) 192.4( 5.2) 231.5(18 .) 205.2(13.6) 178.8( 3.7)

GRADUATED COLLEGE 2404 479,913( 4%) 73.3( 1.2) 14.0( O.V) 9.0( 0.6) 1.8( 6.3) 1.8( 0.3) 0.1( 0.0, 0.0

207.2( 1.5) 174.5( t 2) 186 9( 3.2) 219.1( 6 2) 187.6( 8.2) 189.2(18,4)

UNXNOWN 2335 428,174( 4%) 64.5( 1.0) 15.2( U.9) 15.0( 0.7) 2.7( 0.4) 2.6( 0.3) 0.1( 0.0) 0 0

188.2( 1.8) 163.4( 2.3) 171.0( 2.6) 199.0( 7.3) 172.9( 6.0) 195.9(37.1)

* Avurage response method proficiency score
CV is the coefficient of varintion for the sum of the weights.
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Table 16-82

Weighted Response Percentages and Writing Proficiency* Means with Standard Errors
Grade 4, by Parental Education, for Main Writing Samples

RARENTS' EDUCATION (NAEP ID: PARED)

N WEIGHTED N (CV)**

--TOTAL-- 6679 1,264,600( 1X)

NOT HS

4.9( 0.4)

VD HS

15.3( 0.6)

POST HS

7.9( 0.4)

GRAD COL

37.9( 1.4)

UNKNOWN

33.9( 1.1)

MISSING

0.5
177.7( 2.9) 186.3( 1.9) 202.1( 2.5) 200.7( 1.3) 181.7( 1.1)

GENDER
MALE 3357 636,711( 2%) 4.5( 0.5) 15.1( 0.7) 7.7( 0.6) 39.4( 1.5) 33.3( 1.1) 0.6

172.9( 4.4) 178.1( 2.2) 195.7( 3.3) 194.0( 1.4) 175.4( 1.9)
FEMALE 3322 627,890( 2%) 5.3( 0.4) 15.6( 0.7) 8.1( 0.5) 36.5( 1.6) 34.5( 1.4)

181.9( 3.7) 194.3( 2.5) 208.2( 3.3) 208.0( 1.8) 188.0( 2.0)

RACE/ETHNICITY
WHITE 3707 878,914( 1X) 4.3( 0.4) 15.7( 0.7) 8.5( 0.5) 40.0( 1.7). 31.4X 1.3) 0.3

183.3( 4.2) 191.8( 2.1) 206.6( 3.1) 207.2( 1.5) 188.2( 1.8)
BLACK 1207 189,810( 2%) 6.5( 1.0) 18.2( 1.2) 5.7( 0.8) 35.4( 1.9) 34.2( 2.2) 1.3

165.5( 6.5) 166.9( 3.7) 176.2( 7.8) 174.5( 4.2) 163.4( 2.3)
HISPANIC 1406 143,751( 3%) 7.3( 0.8) 11.0( 1.2) 7.2( 0.7) 29.9( 1.7; 44.6( 1.4) 0.6

174.6( 6.9) 177.9( 4.1) 192.4( 5.2) 186.9( 3.2) 171.0( 2.6)
OTHER 359 52,126( 5%) 3.8( 1.3) 11.1( 2.2) 7.3( 1.6) 33.9( 2.8) 43.9( 3.1) 0.2

163.0(16.6) 195.5(11.2) 212.9( 9.8) 203.2( 4.9) 186.1( 4.5)

PARENTAL EDUCATION
LESS THAN HS 358 62,539( 7%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

177.7( 2.9)
GRADUATED HS 978 194,058( 4%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0 0( 0.0) 0.0

186.3( 1.9)
SOME EDUC AFTER HS 509 99,917( 5%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0 0) 0.0( 0.0) 0.0

202.1( 2.5)
GRADUATED COLLEGE 2404 479,913( 4%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

200.7( 1.3)
UNKNOWN 2385 428,./4( 4X) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0

181.7( 1.1)

* Average response method proficiency score
** CV is the coefficient of variation for the sum of the weights,



Table 16-83

Weighted Response Percentages and Writing Proficiency* Means with Standard Errors
Grade 8, by Gender, for Main Writing Samples

GENDER OF SUBJECT (NAEP ID: SEX)

N

--TOTAL-- 6525

WEIGHTED N (CV)**

743,791( 1%)

MALE

51.1( 0.8)

FEMALE

48.9( 0.8)

MISSING

0.0
200.9( 1.4) 218.5( 1.2)

GENDER
MALE 3294 379,715( 2%) 100.0( 0.0) 0.0( 0.0) 0.0

200.9( 1.4)
FEMALE 3231 364,076( 2%) 0.0( 0.0) 100.0( 0.0) 0.0

218.5( 1.2)

RACE/ETHNICITY
WHITE 4143 537,337( 2%) 50.6( 0.9) 49.2( 0.9) 0.0

207.2( 1.6) 225.0( 1.1)

BLACK 1119 108,142( 3%) 49.9( 2.0) 50.1( 2.0) 0.0
179.4( 2.5) 195.7( 2.6)

HISPANIC 966 69,963( 3%) 53.6( 2.1) 46.4( 2 1) 0.0
184.5( 2.6) 201.5( 3.4)

OTHER 297 28,349( 4%) 53.4( 2.3) 46.6( 2.3) 0.0
205.0( 4.2) 221.7( 5.7)

PARENTAL EDUCATION
LESS THAN HS 603 59,584( 6%) 39.8( 2.3) 60.2( 2.3) 0.0

185.2( 4.1) 204.1( 2.4)
GRADUATED HS 1706 198,188( 3%) 52.0( 1.4) 48.0( 1.4) 0.0

196.3( 1.9) 214.6( 2.4)
SCHE EDUC AFTER g.S 1178 135,639( 4%) 47.9( 1.8) 52.1( 1.8) 0.0

207.3( 2.6) 224.2( 2.0)
GRADUATED COLLEGE 2444 292,035( 3%) 52.9( 1.1) 47.1( 1.1) 0.0

208.3( 2.1) 225.8( 1.9)
UNKNOWN 573 56,300( 6%) 57.8( 2.3) 42.2( 2.3) 0.0

179.3( 3.0) 196.7( 3.6)

* Average response method proficiency score
** CV is the coefficient of variation Lor the sum of the weights.
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Table 16-84

Weighted Response Percentages and Writing Proficiency* Means with Standard Errors
Grade 8, by Derived Race/ethnicity, for Main Writing Samples

DERIVED RACE/ETHNICITY

--TOTAL--

(NAEP ID; DRACE)

N WEIGHTED N (CV)**

6525 743,791( 1%)

WHITE

72.2( 0.5)

BLACK

14.5( 0.4)

HISPANIC

9.4( 0.2)

ASIAN

2.5( 0.2)

AMER IND

1.2( 0.2)

UNCLASSIFIED

0.1( 0.0)

MISSING

0.0
216.0( 1.0) 187.5( 2.2) 192.4( 2.1) 222.5( 5.0) 194.1( 5.1) 193.8(17.5)

GENDER
MALE 3294 379,715( 2%) 71.9( 0.9) 14.2( 0.7) 9.9( 0.5) 2.5( 0.2) 1.4( 0.2) 0.1( 3.0) 0.0

207.2( 1.6) 179.4( 2.5) 184.5( 2.6) 216.3( 5.7) 186.1( 4..6) 191.2(24.7)
FEMALE 3231 364,076( 2%) 72.6( 0.8) 14.9( 0.6) 8.9( 0.4) 2.5( 0.2? 1.0( 0.2) 0.1( 0.1) 0.0

225.0( 1.1) 195.7( 2.6) 201.5( 3.4) 228.9( 7.4) 206.3( 8 5) 195.6(19.3)

RACE/ETHNICITY
WHITE 4143 537,337( 2%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0, 0.0( 0.0) 0.0( 0.0) 0.0

216.0( 1.0)

BLACK 1119 108,142( Z.) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.") 0.0( 0.0) 0.0( 0.0) 0.0
187.5( 2.2)

HISPANIC 966 69,963( 3%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0
192.4( 2.1)

OTHER 297 28,349( 4%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 65.8( 4.4) 31.9( 4.2) 2.3( 1.2) 0.0
222.5( 5.0) 194.1( 5.1) 193.8(17.5)

PARENTAL EDUCATION
LESS THAN HS 603 59,584( 6%) 59.6( 2.5) 15.2( 1.7) 23.2( 1.8) 1.2( 0.5) 0.8( 0.5) 0.0( 0.0) 0.0

203.3( 2.8) 183.5( 6.1) 187.8( 4.8) 204.5(13.2) 182.0(16.4)
GHADUATED HS 1706 198,188( 3%) 72.1( 1.3) 16.7( 1.1) 8.6( 0.6) 1.2( 0.3) 1.4( 0.3) 0.1( 0.1) 0.0

211.9( 2.2) 182.7( 4.9) 192.2( 3.7) 214.9(10.9) 194.7(11.5) 209.8(22.9)
SOME EDUC AFTER HS 1178 135,639( 4%) 75.7( 1.0) 14.0( 0.8) 0.9( 0.6) 1.6( 0.4) 1.8( 0.4) 0.0( 0.0) 0.0

220.7( 1.8) 200.4( 4.0) 199.5( 6.2) 222.6(10.6) 2)7.1( 7.3) 183.5(22.6)
GRADUATED COLLEGE 2444 292,035( 3%) 78.5( 1.0) 11.7( 0.8) 5.4( 0.4) 3.6( 0.4) 0.6( 0.2) 0.0( 0.0) 0.0

220.7( 1.5) )90.7( 2.6) 204.0( 3.9) 230.8( 7.5) 203.5(14.3) 240.8(11.0)
UNKNOWN 573 56,300( 6%) 46.1( 3.2) 22.1( 1.8) 24.0( 2.1) 5.1( 0.8) 2.6( 0.8) 0.1( 0.1) 0.0

195.5( 3.4) 175.5( 4.7) 178.8( 3.9) 202.7( 7.1) 164.9(13.0) 164.4(16.5)

* Average response method proficiency score
** CV is the coefficient of variation for the sum of the weights.
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Table 16-85

Weighted Response Percentages and Writing Proficiency* Mans with Standard Errors
Grade 8, by Parental Education for Main Writing Samples

PARENTS' EDUCATION (NAEP ID: PARED)

N WEIGHTED N (CV)** NOT HS GRAD HS POST HS GRAD COL UNKNUA MISSING

--TOTAL-- 6525 741,746( 12) 8.0( 0.4) 26.7( 0.8) 18.3( 0.6) 39.4( 1.0) 7.6( 0.5) 0.3
196.6( 2.1) 205.1( 1.8) 216.1( 1.6) 216.5( 1.5) 186.6( 2.2)

GENDER
MALE 3294 378,715( 22) 6.3( 1/4).5) 27.2( 1.1) 17.2( 0.9) 40.8( 1.1) 8.C( 0.5) 0.3

185.2( 4.1) 196.3( 1.9) 207.3( 2.6) 208.3( 2.1) 179.3( 3.0)
FEMALE 3231 363,032( 22) 9.9( 0.6) 26.2( 1.0) 19.5( 0.7) 37.9( 1.3) 6.5( 0.6) 0.3

204.1( 2.4) 214.6( 2.4) 224.2( 2.0) 225.8( 1.9) 196.7( 3.6)

RACE/ETHNICITY
WHITE 4143 536,319( 22) 6.6( 0.5) 26.6( 1.0) '.9.1( 0.7) 42.8( 1.2) %.8( 0.5) 0.2

203.3( 2.8) 211.9( 2.2) 220.7( 1.8) 220.7( 1.5) 195.5( 3.4)
BLACK 1119 107,806( 32) 8.4( 0.8) 30.6( 1.7) 17.6( 1.1) 31.8( 2.0) 11.5( 0.9) 0.3

183.5( 6.1) 182.7( 4.9) 200.4( 4.0) 190.7( 2.6) 175.5( 4.7)
HISPANIC 966 69,604( 32) 19.8( 1.6) 24.6( 1.7) 13.4( 1.2) 22.8( 1.8) 19.4( 1.9 0.5

187.8( 4.8) 192.2( 3.7) 199.5( 6.2) 204.0( 3.9) 178.9( 3....

OTHER 297 28,018( 42) 4.2( 1.4) 15.7( 3.0) 16.7( 2.4) 44.6( 3.7) 15.7( 2.0) 1.2
195.6(11.5) 204.1( 8.8) a3.9( 5.7) 228.9( 7.2) 189.4( 8.2)

PARENTAL EDUCATION
LESS THAN HS 603 59,54( 62) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

196.6( 2.1)
GRADUATED HS 1706 198,188( 32) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

205.1( 1.8)

SOME EDUC AFTER HS 1178 135,639( 42) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

216.1( 1.6)
GRADUATED COLLEGE 2&44 292,035( 32) 0.0( 0.0) U.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

216.5( 1.5)
UNKNOWN 5/3 56,300( 62) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0

186.6( 2.2)

* Average response method proficiency score
** CV is the coefficient of variation for the sum of the weights.
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Table 16-86

Weighted Response Percentages and Writing Proficiency* Means with Standard Errors
Grade 12, by Gender, for Main Writing Samples

GENDER OF SUBJECT (NAEP ID: orZ:

N WEIGHTED N (CV)** MALE FEMALE MISSING

--TOTAL-- 6069 729,819( 2%) 47.7( 1.2) 52.3( 1.2) 0.0
212.5( 1.4) 234.8( 1.8)

GHNDEA
MALE 2934 347,787( 3%) 100.0( 0.0) 0.0( 0.0) 0.0

212.5( 1.4)

FilAgLE 3135 382,032( 3%) 0.0( 0.0) 100.0( 0.0) 0.0
234.8( 1.8)

RACE/ETHNTCITY
WHITE 4178 548,476( 2%) 47.5( 1.4) 52.5( 1.4) 0.0

218.0( 1.7) 241.8( 1.8)

BLhCK 1095 103.870( 4%) 46.8( 2.1) 53.2( 2.1) 0.0
191.9( 2.6) 208.5( 3.4)

HISPANIC 612 52,802( 5%) 48.5( 3.0) 51.5( 3.0) 0.0
193.2( 4.3) 216.0( 4.5)

OTHER 184 24,671( 8%) 53.3( 4.8) 46.7( 4.8) 0.0
218.1( 6.6) 228.1( 6.9)

PARENTAL EDUCATIC:1
LESS THAN "."" 541 54,507( 7%) 41.9( 2.2) 58.1( 2.2) 0.G

196.1( 3.6) 216.6( 4.5)

GRADUATED HS 1524 179,919( 4%) 49.3( 1.6) 50.7( 1.6) 0.0
208.5( 2.5) 229.0( 2.7)

SOME EDUC AFTER HS 1475 175,858( 3%) 44.1( 1.6) 55.9( 1.6) 0.0
215.6( 2.6) 235.7( 2.3)

GRADUATED COLLEGE 2356 301,753( 3%) 49.1( 1.6) 50.9( 1.8) 0.0

218.1( 1.8) 243.4( 2.6)

UNKNOWN 144 14,413(12%) 62.5( 4.5) 37.5( 4.5) 0.0
178.8( 7.7) 188.5( 9.3)

* Average response method proficiency score
** CV is the coefficient of vrriation for the sum of the weights.
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Table 16-37

Weighted Response Percentages and Writing Proficiency* Means with Standard Errors
Grade 12, by Derived Race/ethnicity, for Main Writing Samples

DERIVED RACE/ETHNICITY (NAEP ID: DRACE)

N WEIGHTED N (CV)** WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED MISSING

--TOTAL-- 6069 729,819( 2%) 75.2( 0.7) 14.2( 0.R1 7.2( 0.3) 2.8( 0.3) 0.5( 0.1) 0.1( 0.0) 0.0

230.5( 1.5) 200.7( 2., 204.9( 3.5) 225.1( 5.4) 212.1(17.0) 214.8(34.1)

GENDER
MALE 2934 347,787( 3%) 74.9( 1.0) 14.0( 1.0) 7.4( 0.5) 3.0( 0.4) 0.7( 0.2) 0.1( 0.:) 0.0

218.3( 1.7) 191.9( 2.6) 193.2( 4.3) 220.7( 5.8) 209.2(18.5) 203.6(50.3)

FE21ALE 1135 382,032( 3%) 75.4( 0.9) 14.5( 0.6) 7.1( 0.6) 2.6( 0.4) 0.4( 0.2) 0.0( 0.0) 0.0

241.8( 1.8) 208.5( 3.4) 216.0( 4.5) 229.8( 8.2) 216.7(23.6) (****)

RACE/ETHNICITY
WHITE 4178 548,476( 2%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.3( 0.0) 0.0

230.5( 1.5)

BLACK 1095 103,870( 4%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.6

200.7( 2.3)

HISPANIC 612 52,802( 5%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0
204.9( 3.51

OTHER 184 24,671( 8%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 81.8( 4.2) 16.2( 3.9) 2.0( 1.1) 0.0

225.1( 5.4) 212.1(17.0) 214.8(34.1)

PARENTAL EDUCATION
LESS THAN HS 541 54,507( 7%) 55.1( 3.1) 18.7( 2.8) 22.2( 2.0) 2.9( 0.9) 0.9( 0.5) 0.2( 0.2) 0.0

220.2( 4.3) 189.4( 5.4) 197.0( 4.7) 212.7(21.3) 196.7(34.0) (****)

GRADUATED HS 1524 179,919( 4%) 74.1( 1.6) 16.7( 1.3) 6.6( 0.7) 1.9( 0.5) 0.7( 0.3) 0.0( 0.0) 0.0

225.2( 2.2) 196.2( 4.7) 207.8( 5.5) 220.2(10.3) 198.1(33.1) (****)

SOME EDUC AFTER HS 1475 175,858( 3%) 77.2( 1.3) 14.6( 1.0) 6.4( 0.8) 1.3( 0.4) 0.4( 0.2) 0.1( 0.1) 0.0

231.3( 1.9) 206.9( 4.4) 216.8( 5.8) 222.3(10.7) 256.6(24.8) (****)

GRADUATED COLLEGE 2356 301,'!3( 3%) 80.1( 1.2) 11.3( 0.9) 4.0( 0.5) 4.1( 0.5) 0.4( 0.2) 0.0( 0.0) 0.0

235.5( 2.1) 207.3( 3.3) 208.2( 6.3) 230.6( 8.4) 220.3(22.4)

UNKNOWN 144 14,413(12%) 37.5( 4.0 22.6( 4.2) 35.3( 4.0) 2.6( 1.3) 2.0( 1.5) 0.0( 0.0) 0.0

193.6(12.2) 166.1(14.5) 182.1( 6.0) 180.9(28.6) 166.0(40.0)

* Average response method proficiency score
** CV is the coefficient of variation for the sum of the weights.
*****(****) The sample size is insufficient to provide reliable estimates.
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Table 16-88

Weighted Respon:e Percentages and Writing Proficiency* Means with Standard Errors
Grade 12, by Parental Education, for Main Writing Samples

PARENTS' EDUCATION (NAEP ID: PARED)

N WEIGHTED N (CV)** NOT HS GRAD HS POST HS GRAD COL UNKNOWN MISSING

--TOTAL-- 6069 726,451( 2%) 7.5( 0.5) 21..8( 0.8) 24.2( 0.7) 41.5( 1.1) 2.0( 0.2) 0.5
208.9( 3.0) 218.9( 1.9) 226.8( 1.7) 231.0( 1.8) 182.4( 6.0)

GENDER
MALE 2934 346,235( 3%) 6.6( 0.5) 25.6( 1.1) 22.4( 0.9) 42.8( 1.4) 2.6( 0.3) 0.4

198.1( 3.6) 208.5( 2.5) 215.6( 2.6) 218.1( 1.8) 178.8( 7.7)

FEMALE 3135 380,216( 3%) 8.3( 0.6) 24.6( 0.9) 25.9( 1.0) 40.4( 1.5) 1.4( 0.3) 0.5

216.6( 4.5) 229.0( 2.7) 235.7( 2.3) 243.4( 2.6) 188.5( 9.3)

RACE/ETHNICITY
WHITE 4178 546,337( 2%) 5.5( 0.5) 24.4( 1.1) 24.9( 0.8) 44.2( 1.2) 1.0( 0.2) 0.4

220.2( 4.3) 225.2( 2.2) 231.3( 1.9) 235.5( 2.1) 1A3.6(12.2)

BLACK 1095 103,257( 4%) 9.9( 1.6) 29.0( 1.6) 24.9( 1.7) 33.1( 2.5) 3.1( 0.8) 0.6
189.4( 5.4) 196.2( 4.7) 206.9( 4.4) 207.3( 3.3) 166.1(14.5)

HISPZIC 612 52,577( 5%) 23.0( 2.1) 22.6( ...9) 21.6( 2.6) 23.1( 3.0) 9.7( 1.0) 0.4

197.0( 4.7) 20.8( 5.5) 216.8( 5.8) 208.2( 6.3) 182.1( 6.0)

OTHER 184 24,280( 8%) 8.8( 2.3) 19.4( 3.5) 12.5( 2.9) 56.6( 5.1) 2.7( 1.2) 1.6

209.3(17.7) 213.9( 9.9) 230.1( 9.5) 229.6( '.6) 174.5(23.1)

PARENTAL EDUCATION
LESS THAN HS 541 54,507( 7%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

208.9( 3.0)

GRADUATED HS 1524 179,919( 4%) 0.0( 0.0) 10C.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

218.9( 1.9)

SOME EDUC AFTER HS 1475 175,858( 3%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

226.8( 1.7)

GRADUATED COLLEGE 2356 301,753( 3%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

231.0( ).8)

UNKNOWN 144 14,413(12%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0
182.4( 6.0)

* Average response method proficiency scoce
** CV is the coefficient of variation for the sum of the weights.
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Table 16-89

Weighted Response Percentages and Civics Proficiency Means with Standard Errors
Grade 4, by Gender, for Main Focused-BIB Civics Samples

GENDER OF SUBJECT (NAEP ID: SEX)

N WEIGHTED N (CV)* MALE FEMALE MISSING

TOTAL -- 1974 375,529( 1%) 49.1( 1.3) 50.9( 1.3) 0.0
214.8( 1.3) 213.3( 1.1)

GENDER
MALE 978 184,226( 2%) 100.0( 0.0) 0.0( 0.0) 0.0

214.8( 1.3)
FEMALE 996 191,303( 3%) 0.0( 0.0) 100.0( 0.0) 0 0

213.3( 1.1)

RACE/ETHNICITY
WHITE 1122 262,686( 2%) 47.8( 1.5) 52.2( 1.5) 0.0

220.6( 1.5) 219.5( 1.2)BLACK 360 58,616( 5%) 48.0( 3.6) 52.0( 3.6) 0.0
199.7( 2.8) 196.7( 2.9)

HISPANIC 390 40,037( 5%) 56.4( 2.4) 43.6( 2.4) 0.0
202.1( 2.4) 196.1( 2.3)

OTHER 102 14,190( 6%) 56.5( 4.9) 43.5( 4.9) 0.0
213.6( 4.9) 205.4( 7.6)

PARENTAL EDUCATION
LESS THAN H.S. 116 17,487(11%) 39.7( 4.9) 60.3( 4.9) 0.0

202.9( 4.5) 210.6( 4.7)
GNADUATED H.S. 269 50,576( 7%) 56.2( 3.1) 43.0( 3.1) 0.0

209.2( 2.5) 213.8( 2.6)
SOME EDUC AFTER H.S. 152 31,922(10%) 45.3( 4.6) 54.7( 4.6) 0.0

221.9( 4.2) 221.0( 3.2)
GRADUATED COLLEGE 712 146,718( 5%) 51.4( 2.1) 48.6( 2.1) 0.0

222.8( 1.8) 222.3( 1.7)
UNXNOWN 716 127,468( 4%) 45.4( 2.3) 54.6( 2.3) 0.0

207.7( 1.7) 202.5( 2.2)

* CV is the coefficient of variation for the sum of the weights.



Table 16-90

Weighted Response Percentages and Civics Proficiency Means 1th Standard Errors
Grade 4, by Derived Race/ethnicity, for Main Focused-BIB Civics Samples

DERIVED RACE/ETHNICITY (MEP ID: DRACE)

N WEIGHTED N (CV)* WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED MISSING

-- TOTAL 1974 375,529( 1%) 70.0( 0.9) 15.6( 0.8) 10.7( 0.6) 2.0( 0.3) 1.7( 0.3) 0.1( 0.1) U.0
220.0( 1.0) 198.1( 2.2) 199.5( 1.9) 210.3( 8.3) 209.6( 4.5) 211.7(21.0)

GENDER
MALE n78 184,226( 3%) 68.1( 1.3N 15.3( 1.0) 12.3( 1.0) 2.4( 0.L) 2.0( 0.4) 0.0( 0.0) 0.0

220.6( 1.5) 199.7( 2,8) 202.1( 2.4) 215.7( 7.0) 211.0( 6.9)
FEMALE 996 191,303( 3%) 71.7( 1.5) 15.9( 1.5) 9.1( 0.7) 1.6( 0.4) 1.5( 0.4) 0.1( 0.1) 0.0

219.5( 1.2) 196.7( 2.9) 196.1( 2.3) 202.2(14.5) 207.9( 6.9) 211.7(21.0)

RACE/ETHNICITY
WHITE 1122 262,686( 2%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

220.0( 1.0'

BLACK 360 58.616( 5%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) P.0( 0.0) 0.0( 0.0) 0.0
198.1( 2.2)

HISPANIC 390 4u,037( 5%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0
199.5( 1.9)

OTHER 102 14,190( 8%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 51.8( 6.4) 66.3( 6.5) 1.9( 1.4) 0.0
210.3( 8.3) 209.6( 4.5) 211.7(21.0)

PARENTAL EDUCATION
LESS THAN H.S. 116 17,487(11%) 59.8( 6.0) 16.7( 3.7) 17.8( 3.6) 2.5( 2.5) 2.2( 1.3) 1.0( 1.0) 0.0

214.2( 4.1) 197.1( 8.8) 202.2( 4.5) 179.4(****) 184.3(19.1) 200.7(16.3)
GRADUATED H.S. 269 50,576( 7%) 68.2( 2.8) 18.5( 1.8) 10.4( 1.7) 1.2( 0.6) 1.7( 0.8) 0.0( 0.0) 0.0

216.3( 2.0) 199.4( 4.8) 200.3( 4.4) 212.3( 4.9) 200.6(12.0)
SOME EDUC AFTER H.S. 152 31,922(10%) 73.2( 3.6) 15.3( 2.8) 7.9( 2.0) 0.3( 0.3) 3.3( 1.6) 0.0( 0.0) 0.0

226.8( 3.0) 198.3( 6.5) 215.1( 6.5) 207.5(****) 224.5( 7.3)
GRADUATED COLLEGE 712 146,718( 5%) 74.8( 1.6) 13.4( 1.2) 7.8( 1.1) 2.4( 0.5) 1.6( 0.4) 0.0( 0.0) 0.0

227.3( 1.3) 204.8( 2.7) 205.9( 3.2) 227.0( 6.5) 221.3( 9.0)
UNKNOWN 716 127,468( 4%) 66.1( 1.9) 16.3( 1.6) 13.9( 1.1) 2.1( 0.5) 1.5( 0.4) 0.1( 0.1) 0.0

211.1( 1.6) 192.4( 3.4) 192.4( 2.6) 192.6(10.4) 196.4( 4.7) 231.3(****)

* CV is the coefficient o variation for the sum of the weights.
(****) Standard error is eater than 99.9.
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Table 16-91

Weighted Response Percentages and Civics Proficiency Means with Standard Errors
Grade 4, by Parental Education, for Main Focused-BIB Civics Samples

PARENTS% EDUCATION (MAEP ID: PARED)

/I WEIGHTED N (CV)* NOT HS GRAD HS POST HS GRAD COL UNKN(WN MISSING

1985 374,170( 1E) 4.7( 0.5) 13.5( 1.0) 8.5( 0.9) 39.2( 1.6) 34.1( 1.3) 0.4

207.5( 3.5) 211.2( 1.6) 221.4( 2.8) 222.5( 1.3) 204.8( 1.4)

GENDER
MALE 971 183,131( 3E) 3.8( 0.8) 15.5( 1.5) 7.9( 1.1) 41.2( 2.0) 31.6( 1.4) 0.6

202.9( 4.5) 209.2( 2.5) 221.9( 4.2) 222.8( 1.8) 207.7( 1.7)

FEMALE 994 191,039( 3E) 5.5( 0.8) 11.6( 1.1) 9.1( 1.1) 37.3( 2.2) 36.4( 2.0) 0.1

210.6( 4.7) 213.8( 2.6) 221.0( 3.2) 222.3( 1.7) 202.5f 2.2)

RACE/ETHNICITY
WHITE 1120 262,280( 2E) 4.0( 0.7) 13.1( 1.3) 8.9( 1.0) 41.8( 1.9) 32.1( 1.6) 0.2

214.2( 4.1) 216.3( 2.0) 226.8( 3.0) 227.3( 1.3 211.1( 1.6)

BLACK 353 57,663( 6E) 5.1( 1.2) 16.3( 1.6) 8.5( 1.8) 34.1( 2.0 36.1( 3.0) 1.6

197.1( 8.8) 199.4( 4.8) 198.3( 6.5) 204.8( 2.7) 192.4( 3.4)

HISPANIC 390 40,037( 5E) 7.8( 1.e) 13.1( 2.1) 6.3( 1.6) 28.5( 3.5) %4.3( 3.2) 0.0

202.2( 4.5) 200.3( 4.4) 315.1( 6.5) 205.9( 3.2) 192.4( 2.6)

OTHER 102 14,190( 8E) 7.0( 3.3) 10.2( 3.3) 8.1( 3.6) 41.6( 6.4) 33.1( 4.9) 0.0

185.t(10.4) 205.4( 8.2) 223.1( 7.1) 224.7( 5.0) 195.0( 6.3)

PARENTAL EDUCATION
LVB THAN H.S. 116 17,487(11E) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0 0

207.5( 3.5)

GRADUATED B.S. 269 50,576( 7E) 0.0( 0.0) 100.0( 0.0) 0.:( 0.0) 0.0( 0.0) 0.u( 0.0) 0.0

211.2( 1.8)

SOME EDUC AFTER H.S. 152 31,922(10E) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

221.4( 2.8)

GRADUATED COLLEGE 712 146,718( 5E) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

222.5( 1.3)

UNKNOWN 716 127,468( 4E) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0
204.8( 1.4)

CV is the coefficient of variation for the sum of the weights.
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Table 16-92

Weighted Response Percentages and Civics Proficiency Means with Standard Errors
Grale 8, by Gender, for Main Focused-BIB Civics Samples

GENDER OF SUBJECT (NAEP ID: SEX)

N WEIGHTED N (CV)* MALE FEMALE MISSING

-- TOTAL -- 4486 504,400( 1%) 48.8( 0.8) 51.2( 0.8) 0.0
258.7( 1.1) 260.6( 0.9)

GENDER
MALE 2155 246,135( 2%) 100.0( 0.0) 0.0( 0.0) 0.6

258.7( 1.1)
FEMALE 2331 258,265( 2%) 0.0( 0.0) 100.0( 0.0) 0.0

260.6( 0.9)

RACE/ETHNICITY
WHITE 2708 351,704( 2%) 48.5( 1.1) 51.5( 1.1) 0.0

265.9( 1.6) 266.7( 1.3)

BLACK 805 78,364( 4%) 47.7( 1.5) 52.3( 1.5) 0.1
242.2( 2.71 245.0( 1.9)

HISPANIC 736 52,4224 4%) 51.3( 2.1) 48.7( 2.1) 0.0
238.1( 2.4) 243.2( 2.0)

OTHER 237 21,909( 7%) 50.7( 4.0) 49.3( 4.0) 0.0
253.3( 5.0) 258.2( 3.9)

PARENTAL EDUCATION
LESS THAN H.S. 410 39,746( 5%) 44.5( 2.8) 55.5( 2.8) 0.0

234.8( 3.2) 240.3( 2.8)
GRADUATED H.S. 1224 136,360( 4%) 47.4( 1.8) 52.6( 1.6) 0.0

250.9( 1.9) 253.9( 1.3)
SOME EDUC AFTER H.S. 844 97,514( 4%) 46.6( 1.4) 53.4( 1.4) 0.0

262.2( 1.9) 264.9( 1.5)

GRADUATED COLLEGE 1630 193,521( 4%) 49.6( 1.4 50.4( 1.4) 0.0
272.4( 1.6) 272.0( 1.4)

UNKNOWN 357 35,605( 6%) 59.7( 3.6) 40.3( 3.6) 0.2
235.8( 3.9) 235.0( 3.2)

* CV is the coefficiert of variation for the sum of the weights.
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Table 16-93

Weighted Response Percentages and Civics Proficiency Means with Standard Errors
Grade 8, by Derived Race/ethnicity, for Main Focused-BIB Civics Samples

DER/VED RACE/ETHNICITY (NAF" ID: DRACE)

WEIGHTED N (CV)* WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED MISSING

-- TOTAL 4487 504,472( 1%) 69.7( 0.6) 15.5( 0.5) 10.4( 0.4) 2.8( 0.3) 1.4( 0.2) 0.1( 0.0) 0.0

266.3( 1.2) 243.6( 1.9) 240.6( 1.7) 262.7( 4.1) 242.3( 4.4) 254.5(18.5)

GENDER
MALE 2156 246,208( 2%) 69.4( 0.9) 15.2( 0.7) 10.9( 0.7) 2.6( 0.3) 1.7( 0.3) 0.2( 0.1) 0.0

265.9( 1.6) 242.1( 2.7) 238.1( 2.4) 262.5( 6.2) 239.8( 7.2) 246.6(19.5)

FEMALE 2331 258,265( 2%) 70.1( 0.9) 15.9( 0.7) 9.9( 0.5) 3.0( 0.5) 1.2( 0.2) 0.0( 0.0) 0.0

266.7( 1.3) 245.0( 1.9) 243.2( 2.0) 262.9( 6.5) 245.7( 4.4) 292.6(****)

RACE/ETHNICITY
WHITE 2708 351,704( 2%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

266.3( 1.2)

BLN:K 806 78,437( 4%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

243.6( I.,"

HISPANIC 736 52,422( 4%) 0.0( 0.0) 0.0( 0 4, 100.0( 0.0) 0.0( 0,1) 0.0( 0.0) 0.0( 0.0) 0.0

240.6( 1.7)

OTHER 237 21,909( 7T) 0.0( 0.0) 0.0( 0.0) 0.0( o.p) 64.5( 4.5) 33.4( 4.5) 2.1( 1.0) 0.0

262.7( 4.1) 242.3( 4.4) 254.5(18.5)

PARENTAL EOUCATION
LESS THAN H.S. 410 39,746( 5%) 56.5( 3.5) 11.3( 1.7) 28.2( 2.9) 1.9( 0.6) 2.0( 0.7) 0.0( 0.0) 0.0

243.4( 2.8) 231.5( 4.5) 228.9( 3.3) 249.4(20.1) 231.4(11.1)

GRADUATtO H.S. 1228 136,360( 4%) 67.7( ) 5) 17.8( 1.3) 10.5( 1.0) 1.7( 0.3) 2.3( 0.4) 0.0( 0.0) 0.0

258.0( 1.6) 238.9( 2.6) 240.7( 2.5) 247.2( 6.8) 251.5( 5.4)

SOME EDUC AFTER H.S. 844 97,514( 4%) 73.6( 1.8) 15.6( 1.5) 8.7( 0.7) 1.2( 0.4) J.8( 0.3) 0.1( 0.1) 0.0

267.5( 1.3) 252.7( 2.9) 251.3( 3.1) 270.2( 9.1) 248.3( 7.7) 283.7(16.2)

GRADUATED COLLEGE 1630 193,521( 4%) 75.6( 1.2) 14.1( 0.9) 5.6( 0.6) 3.9( .).5) 0.6( 0.2) 0.1( 0.1) 0.0

277.7( 1.4) 250.7( 2.9) 251.8( 3.5) 273.8( 5.2) 256.6( 6.8) 269.2(10.8)

UNIOKX.N 358 35,677( 6Z) 49.8( 3.5) 19.2( 2.0) 20.6( 2.1) 6.5( 2.6) 3.6( 1.3) 0.3( 0.3) 0.0

244.1( 3.6) 223.1( 4.6) 229.1( 4.4) 242.5(11.6) 207.2(10.3) 201.1(15.5)

/ CV is the coefficient of variation for the sum of the weights.
(****) Standard error is greater than 99.9.
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Table lu 94

Weighted Response Percentages and Civics Proficiency Means with Standard Errors
Grade 8, by Parental Education, for Main Focused-BIB Civics Samples

PARENTS EDUCATION (NAEP ID: PARED)

N WEIGHTED N (CV)* NOT HS GRAD HS POST HS GRAD COL UNKNOWN MISSING

-- TOTAL 4470 502,817( 1%) 7.9( 0.4) 27.1( 1.0) 19.4( 0.7) 38.5( 1.4) 7.1( 0.4) 0.3
237.8( 2.2) 252.5( 1.3) 263.7( 1.3) 272.2( 1.1) 235.4( 2.7)

GENDER
MALE 2145 245,061( 2%) 7.2( 0.6: 26.4( 1.3) 18.6( 0.9) 39.2( 1.8) 8.7( 0.7) 0.5

7'44.3( 3.2) 250.9( 1.9) 262.2( 1.9) 272.4( 1.6) 235.7( 3.9)
FEMALE 2325 257,756( 2%) 8.6( 0.6) 27.8( 1.3) 20.2( 0.9) 37.8( 1.4) 5.6( 0.6) 0.2

240.3( 2.8) 253.9( 1.3) 264.9( 1.5) 272.0( 1.4) 235.0( 3.2)

RACE/ETHFICITY
WHITE 2700 350,678( 2%) 6.4( 0.6) 26.3( 1.2) 20.5( 0.9) 41.7( 1.8) 5.1( 0.5) 0.3

243.4( 2.8) 258.0( 1.6) 267.5( 1.3) 277.7( 1.4) 244.1( 3.6)

,... .,.CK 801 77,984( 4%) 5.8( 1.0) 31.1( 2.0) 19.5( 1.8) 34.9( 1.8) 8.8( 1.0) C,6
231.5( 4.5) 238.9( 2.6) 252.7( 2.9) 250.7( 2.9) 223.1( 4.0)

HISPANIC 732 52,246( 4%) 21.5( 1.9) 27.4( 2.2) 16.2( 1.5) 20.9( 2.0) 14.1( 1.4) 0.3
228.9( 3.3) 240.7( 2.5) 251.3( 3.1) 251.8( 3.5) 229.1( 4.4)

OTHER 237 21,909( 7%) 7.2( 1.6) 25.1( 3.3) 9.4( 2.5) 41.3( 4.7) 17.0( 4.6) 0.0
240.2(10.4) 250.3( 4.6) 262.2( 6.9) 271.3( 4.7) 228.9(11.3)

PARENTAL EDUCATION
LESS THAr. H.S. 410 39,746( 5%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

237.8( 2.2)
GRADUATED H.S. 1228 136,360( 4%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0,0

252.5( 1.3)
SONE EDW. AFTER H.S. 844 97,514( 4%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

263.7( 1.3)

UNMATED COLLEGE 1630 193,521( 4%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0
272.2( 1.1)

UNKNOWN 558 35,677( 6%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0
235.4( 2.7)

* CV is the coefficient of variation for the sum of the weights.
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Table 16-95

Weighted Response Percentages and Civics Proficiency Means with Standard Errors
Grade 12, by sender, for Main Focused-BIB Civics Samples

GENDER OF SUBJECT (NAEP ID: SEX)

N WEIGHTED N (CV)* MALE FEMALE MISSING

-- TOTAL -- 4275 525,727( 1%) 48.4( 1.6) 51.6( 1.6) 0.0

298.6( 1.6) 294.1( 1.1)

GENDER
MALE 2049 254,193( 3%) 100.0( 0.0) 0.0( 0.0) 0.0

298.6( 1.6)

FEVALE 2226 271,533( 4%) 0.0( n.o) 100.0( OA) 0.0

294.1( 1.1)

RACE/ETHNICITY
WHITE 2960 397,203( 2%) 47.8( 1.8) 52.2( 1.8) 0.0

305.0( 1.7) 299.1( 1.2)

BLACK 678 62,248( 5%) 47.5( 2.9) 52.5( 2.9) 0.0

278.1( 3.1) 269.9( 2.3)

HISPANIC 487 43,9C1( 4%) 52.1( 2.3) 47.9( 2.8) 0.0

277.6( 3.8) 281.0( 2.9)

OTHER 150 22,370(10%) 53.9( 3.8) 46.1( 3.8) 0.0

289.4( 7.2) 297.5( 4.0)

PARENTAL EDUCATION
LESS THAN H.S. 374 38,467( 7%) 44.9( 3.4) 55.1( 3.4) 0.0

272.4( 3.9) 273.4( 3.5)

GRADUATED H.S. 1026 125,616( 4%) 47.2( 2.4) 52.8( 2.4) 0.0

286.3( 2.4) 283.8( 1.6)

SCHE EDUC AFTER H.S. 1056 125,510( 5%) 46.7( 1.9) 53.3( 1.9) 0.0

300.9( 2.5) 296.6( 1.5)

GRADUATED ODLLEGE 1708 222,853( 4%) 49.4( 1.8) 50.6( 1.8) 0.0

311.2( 1.9) 303.8( 1.6)

UNKNOWN 97 11,246(13X) 67.5( 5.1) 32.5( 5.1) 0.0

266.8( 7.9) 263.7( 7.7)

* CV is the coefficient of variation for the sum of the weights.



Table 16-96

Weighted Response Percentages and Civics Proficiency Means with Standard Errors
Grade 12, by Derived Race/ethnicity, for Main F-cused-BIB Civics Samples

DERIVED RACE/ETHNICITY (NAEP ID: DRACE)

h WEIGHTED N (CV)* WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED MISSING

-- TOTAL -- 4275 525,727( 1%) 75.6( 0.8) 11.8( 0.6) 8.4( 0.4, 3.1( 0.41 1.0( 0.3) 0.1( 0.1) 0.0
301.S( 1.2) 273.8( 1.9) 279.2( 2.3/ 302.5( 5.5) 274.2( 8.6) 218.2(22.5)

GENDER
MALE 2049 254,193( 3%) 74.6( 1.1) 11.6( 0.8) 9.0( 0.5) 3.( 0.5) 1.2( 0.4 0.3( 0.2) 0.0

305.0( 1.7) 278.1( 3.1) 277.6( 3.1.) 302.2( 7.6) 271.1(10.1) 118.2(22.5)
FEMALE 2226 271,533( 4%) 76.4( 1.1) 12.0( 0.8) 7.7( 0,$) 3.0( 0.5) 0.8( A.4) .).0( 0.0) 0.0

299.1( 1.2) 269.9( 2.3) 281.0( 2.9) 302.9( 6.3) 278.4( 9.9)

RACE/ETHNICITY
WHITE 2960 397,203( 2%) 100.0( C.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

301.9( 1.2)
BLACK 678 62,248( 5%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

273.8( 1.9)
HISPANIC 487 43,906( 4%) 3.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

279.2( 2.3)
OTKER 150 22,370(10%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 73.0( 7.1) 23.9( 6.9) 3.1( 2.0) 0.0

302.5( 5.5) 274.2( 8.6) 218.2(22.5)

PARENTAL EDUCATION
LESS THAN H.S. 374 38,467( 7%) 55.2( 3.7) 14.5( 2.6) 26.8( 2.4) 2.8( 1.0) 0.7( 0.6) 0.0( 0.0) 0.0

277.4( 3.4) 261.0( 5.0) 270.8( 4.1) 276.8(13.1) 238.6(24.5)
GIODUATED H.S. 1026 125,616( 4%) 74.4( 1.9) 14.7( 1.4) 7.9( 0.8) 1.6( 0.7) 1.4( 0.6) 0.1( 0.1) 0.0

290.1( 1.7) 265.5( 2.8) 276.6( 3.9) 288.5(19.4) 263.5(15.0) 270.6(24.3)
SOME EDUC AFTER H.S. 105q 125,510( 5%) 77.3( 1.6) 13.0( 1.1) 7.3( 0.8) 1.3( 0.5) 1.0( 0.3) 0.0( 0.0) 0.0

303.4( 1.6) 279.8( 2.7) 279.9( 5.3) 318.4(14.6) 285.3(12.2)
GRA! ...ATED COLLEGE 1708 222,853( 4%) 80.5( 1.1) 8.5( 0.7) 5.3( 0.5) 4.9( 0.7) 0.7( 0.4) 0.1( 0.1) 0.0

311.2( 1.6) 284.7( 2.9) 291.4( 4.1) 308.0( 5.5) 280.5( 6.3) 203.4( 9.7)
UNKNOWN 97 11,246(13%) 45.6( 6.8) 21.1( 4.2) 24.5( 4.9) 5.6( 2.0) 3.1( 2.2) 0.0( 0.0) 0.0

275.8(10.2) 241.2( 6.3) 265.7( 8.5) 266.7(32.2) 285.0(16.7)

* CV is the coefficient of variation for the sum of the weights.
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Table 16-97

Weighted Response Percentages and Civics Proficiency Means with Standard Errors
Grade 12, by Parental Education, for Main Focused-BIB Civics Samples

PARENTS' EWCATION (NAEP ID: PARED)

N WEIGHTED N (CV)* NOT HS GRAD HS POST HS GRAD COL UNKNOWN MISSING

-- TOTAL -- 4261 523,692( 1%) 7.3( 0.5) 24.0( 1.1) 24.0( 1.1) 42.6( 1.6) 2.1( 0.3) 0.4

273.0( 2.5) 285.0( 1.6) 298.6( 1.4) 307.4( 1.5) 265.8( 5.7)

GENDER
HIALE 2041 252,871( 3%) 6.8( 0.6) 23.5( 1.4) 23.2( 1.k) 43.5( 2.0) 3.0( 0.5) 0.5

272.4( 3.9) 286.3( 2.4) 300.9( 2.5) 311.2( 1.9) 266.8( 7.9)
FEMALE 2220 270,821( 4%) 7.8( 0.7) 24.5( 1.1) 24.7( 1.1) 41.6( 1.7) 1.3( 0.2) 0.3

273.4( 3.5) 283.8( 1.6) :J6.6( 1.5) 303.8( 1.6) 263.7( 7.7)

RACE/ETHNICITY
WHITE 2952 396,245( 2%) 5.4( 0.6) 23.6( 1.3) 24.5( 1.3) 45.3( 1.8) 1.3( 0.3) 0.2

277.4( 3.4) 290.1( 1.7) 303.4( 1.6) 311.2( 1.6) 275.8(10.2)
BLACK 674 61,628( 5%) 9.0( 1.6) 29.9( 2.0) 26.4( 2.0) 30.9( 2.4) 3.9( 0.8) 1.0

261.0( 5.0) 265.5( 2.8) 279.8( 2.7) 284.7( 2.9) 241.2( 6.3)
HISPANIC 487 43,906( 4%) 23.5( 2.1) 22.6( 1.9) 20.9( 2.2) 26.7( 2.5) 6.3( 1.3) 0.0

270.8( 4.1) 276.6( 3.9) 279.9( 5.3) 291.4( 4.1) 265.7( 8.5)
OTHER 148 21,913(10%) 6.2( 2.0) 17.5( 4.3) 13.7( 2.9) 58.1( 6.6) 4.5( 1.5) 2.0

268.9(11.7) 276.5(10.2) 304.0(11.1) 302.8( 5.8) 273.2(16.5)

PARENTAL EDUCATION
LESS THAN H.S. 374 38,467( 7%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

273.0( 2.5)
GRADUATED H.S. 1026 125,616( 4%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

2*.0( 1.6)
SOME EDUC AFTER H.S. 1056 125,510( 5%) 0.0( 0.0) 0.0 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

298.6( 1.4)
GRADUATED COLLEGE 1708 222,853( 4%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

307.4( 1.5)
UNKNOWN G7 11,246(13%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0

265.8( 5.7)

* CV is the coefficient of variation for Ae sum of the weights.
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Table 16-98

Weighted Response Percentages and U.S. History Proficien, Aeats with Standard Errors
Grade 4, by Gender, for Main U.S. History Samples

GENDER OF SUBJECT (NAEP ID: SEX)

N WEIGHTED N (CV)* MALE FEMALE MISSING

TOTAL -- 3950 751,664( 1%) 50.7( 0.9) 49.3( 0.9) 0.0
222.9( 1.2) 218.2( 1.0)

GENDER
Mat 2026 381,243( 2%) 100.0( 0.0) 0.0( 0.0) 0.0

222.9( 1.2)
FEMALE 1924 370,420( 2%) 0.0( 0.0) 100.0( 0.0) 0.0

218.2( 1.0)

RACE/ETBNICITY
WHITE 2258 531,472( 1%) 49 9( 1.2) 50.1( 1.2) 0.0

230.8( 1.3) 224.4( 1.2)

BLACK 682 108,783( 3%) 47.8( 2.1) 52.2( 2.1) 0.0
200.1( 2.6) 198.9( 2.3)

HISPANIC 811 82,452( 3%) 55.4( 1.9) 44.6( 1.9) 0.0
204.5( 2.1) 200.5( 2.4)

OTHER 199 2P.956( 8%) 63.4( 3.1) 36.6( 3.1) 0.0
219.7( 4 9) 227.2( 4.8)

PARENTAL EDUCATION
LESS THAN H.S. 240 38,427(10%) 47.7( 3.2) 52.3( 3.2) 0.0

206.7( 3.1) 199.0( 2.6)

GRADUATED H.S. 531 104,142( 6%) 44.8( 2.5) 50.2( 2.5) 0.0
215.6( 2.1) 212.6( 2.0)

SOME EDUC AFTER H.S. 314 60,114( 6%) 52.9( 3.2) 47.1i 3.2) 0.0
230.0( 3.7) 225.8( 2.4)

GRADUATED COLLEGE 1416 285,166( 4%) 53.6( 1.5) 46.4( 1.5) 0.0
233.3( 1.8) 229.1( 1.6)

UNKNOWN 1432 261,658( 3%) 48.0( 1.7) 52.0( 1.7) 0.0
213.'1( 1.4) 211.2( 1.3)

* CV is the coefficient of variation for the sum of the weights.



Table 16-99

Weighted Response Percentages and U.S. History Proficiency Means with Standard Errors
Grade 4, by Derived Race/ethnicity, for Main U.S. History Samples

DERIVED RACE/ETHNICITY (NAEP ID: DRACE)

N WEIGHTED N (CV)* WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED MISSING

-- TOTAL -- 3950 751,664( 11) 70.7( 0.6) 14.5( 0.4) 11.0( 0.4) 2.0( 0.2) 1.8( 0.2) 0.1( 0.0) 0.0

227.5( 1.0) 199.5( 1.9) 202.7( 1.7) 231.3( 5.7) 212.7( 4.7) 208.6(10.7)

GENDER
MALE 2026 381,243( 21) 69.6( 0.9) 13.6( 0.7) 12.0( 0.6) 2.1( 0.3) 2.7( 0.5) 0.1( 0.1) 0.0

230.8( 1.3) 200.1( 2.6) 204.5( 2.1) 226.0( 7.6) 214.9( 6.5) 214.5( 7.3)

FEMALE 1924 370,420( 21) 71.9( 0.9) 15.3( 0.7) 9.9( 0.4) 2.0( 0.3) 0.8( 0.2) 0.1( 0.1) 0.0

224.4( 1.2) 198.9( 2.3) 200.5( 2.4) 237.0( 6.0) 205.7( 8.2) 202.5(****)

ma/ETHNICITY
WHITE 2258 531,472( 11) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

227.5( 1.0)

BLACK 682 108,783( 31) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

199.5( 1.9)

HISPANIC 811 82,452( 31) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( '.: ') 0.0( 0.0) 0.0

202.7( 1.7)

OTHER 199 28,956( 81) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 52.8( 4.8) 45.8( 5.0) 1.4( 1.0) 0.0

231.3( 5.7) 212.7( 4.7) 208.6(10.7)

PARENTAL EDUCATION
LESS THAN H.S. 240 38,427(101) 59.0( 3.3) 19.3( 3.2) 17.9( 2.6) 2.3( 1.0) 1.6( 0.8) 0.0( 0.0) 0.0

211.4( 3.2) 184.4( 5.0) 196.3( 3.5) 197.0( 9.6) 183.8(16.9)

GRADUATED H.S. 531 104,142( 61) 70.2( 2.0) 16.5( 1.7) 8.2( 0.9) 0.8( 0.3) 2.3( 0.7) 0.0( 0.0) 0.0

220.5( 1.7) 197.7( 2.4) 200.7( 4.6) 204.6(23.3) 201.3(15.1)

SOME EDUC AF7ER H.S. 314 60,114( 61) 75.0( 2.7) 11.9( 1.9) 10.9( 1.6) 0.4( 0.3) 1.8( 0.6) 0.0( 0.0) 0.0

234.9( 2.4) 205.2( 5.5) 204.8( 6.0) 252.7(14.8) 225.2( 9.0)

GRADUATED COLLEGE 1416 285,106( 41) 73.9( 1.1) 13.1( 0.9) 8.8( 0.7) 2.6( 0.4) 1.4( 0.4) 0.1( 0.1) 0.0

237.7( 1.4) 206.8( 2.8) 211.3( 2.3) 247.9( 5.7) 223.2( 8.0) 208.6(10.7)

UNKNOWN 1432 261,658( 31) 68.5( 1.6) 13.9( 1.3) 13.3( 0.9) 2.2( 0.6) 2.0( 0.4) 0.0( 0.0) 0.0

218.7( 1.3) 195.2( 2.9) 197.9( 2.3) 218.2( 5.4) 210.6( A.3)

* CV is the coefficient of variation for the sum of the weights.
(****) Standard error is greater than 99.9.
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Table 16-100

Weighted Response Percintages and U.S. Histnry Proficiency Means with Standard Errors
Grade 4, by Parental Education, for Main U.S. History Samples

PARENTS EDUCATION (NAEP ID: PARED)

N WEIGHTED N (CV)* NOT HS GRAD HS POST HS GRAD COL UNKNOWN MISSING

-- TOTAL 3933 749,507( 1%) 5.1( 0.5) 13.9( 0.8) 8.0( 0.5) 38.0( 1.3) 34.9( 0.9) 0.3
202.7( 2.2) 214.1( 1.3) 228.0( 2.4) 231.4( 1.5) 212.5( 1.0)

GENDER
MALE 2017 380,328( 2%) 4.8( 0.5) 13.6( 0.9) 8.4( 0.6) 40.2( 1.6) 33.0( 1.3) 0.2

206.7( 3.1) 215.6( 2.1) 230.0( 3.7) 233.3 1.8) 213.9( 1.4)
FEMALE 1916 369,179( 2%) 5.4( 0.7) 14.2( 1.1) 7.7( 0.7; 35.9( 1.6) 36.9( 1 3) 0.3

199.0( 2.6) 212.6( 2.0) 225.8( 2.4) 229.1( 1.6) 211.2( 1.3)

RACE/ETHNICITY
WHITE 2256 530,946( 1%) 4.3( 0.5) 13.8( 1.0) 8.5( 0.6) 39.7( 1.5) 33.8( 1.1) 0.1

211.4( 3.2) 220.5( 1.7) 234.9( 2.4) 237.7( 1.4) 218.7( 1.3)
BLACK 673 107,607( 3%) 6.9( 1.5) 17.9( 1.5) 6.7( 1.1) 34.7( 2.5) 33.9( 3.0) 1.1

184.4( 5.0) 197.7( 2.4) 205.2( 5.5) 206.8( 2.8) 195.2( 2.9)
HISPANIC 805 81,998( 3%) 8.4( 1.1) 10.4( 1.1) 8.0( 1.1) 30.7( 2.5) 42,5( 2.1) 0.6

196.3( 3.5) 200.7( 4.6) 204.8( 6.0) 211.3( 2.3) 197.9( 2.3)
OTHER 109 28,956( 8%) 5.1( 1.5) 11.2( 3.0) 4.5( 1.5) 41.1( 4.8) 38.1( 4.9) 0.0

191.5( 9.0) 202.2(11.7) 230.5( 7.8) 238.2( 5,5) 214.7( 4.7)

PARENTAL EDUCATION
LESS THAN H.S. 240 38,427(10%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

202.7( 2.2)
GRADUATED H.S. 531 104,142( 6%) 0.C. 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( C.0) 0.0( 0.0)

214.1( 1.3)
SOME EDUC AFTER H.S. 314 60,114( 6%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

228.0( 2.4)
GRADUATED COLLEGE 1416 285,166( 4%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0; 0.0( 0.0) 0.0

UNKNOWN 1432 261,658( 3%) 0.0( 0.0; 0.0( 0.0) 0.0( 0.0) 231:0( ()..:)) 100.0( 0.0) 0.0
212.5( 1.0)

* CV is the coefficient of variation for the sum of the weights.
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Table 16-101

Weighted Response Percentages and U.S. History Proficiency Means with Standald Errors
Grade 8, by Gender, for Main U.S. History Samples

GENDER OF SUBJECT (NAEP ID: SEX)

N WEIGHTED N (CV)* MALE FEMALE MISSING

-- TOTAL -- 6460 731,581( 1%) 49.5( 0.D) 50.5( 0.8) 0.0
2C6.2( 1.0) 261.6( 0.8)

GENDER
MALE 3156 362,158( 2%) 100.0( 0.0) 0.0( 0.0) 0.1

266.2( 1.0)
FEMALE 3304 369,423( 2%) u.0( 0.0) 100.0( 0.0) 0.0

261.6( 0.8)

RACE/ETHNICITY
WHITE 4006 521,546( 1%) 50.1( 0.9) 49.9( 0.9) 0.0

272.7( 1.2) 268.1( 0.9)
BLACK 1094 106,016( 3%) 44.9( 1.6) 55.1( 1.6) 0.1

248.7( 2.1) 243.8( 1.7)
HISPANIC 1068 77,623; 3%) 53.7( 1.5) 46.3( 1.5) 0.0

245.6( 2.4) 242.9( 2.0)
can 292 26,396( 7%) 44.2( 4.0) 55.8( 4.0) 0.4

264.8( 4.5) 263.1( 3.0)

PARENTAL EDUCATION
LESS THAN H.S. 587 58,381( 4%) 38.2( 2.1) 61.8( 2.1) 0.0

245.0( 2.7) 244.8( 2.1)
GRADUATED H.S. 1701 196,123( 3%) 50.0( 1.4) 50.0( 1.4) 0.1

257.4( 1.9) 254.7( 1.2)
Sae EDUC AFTER H.S. 1195 135,031( 3%) 50.1( 1.6) 49.9( 1.5) 0.0

272.6( 1.9) 265.6( 1.5)
GRADUATED COLLEGE 2386 284,300( 3%) 50.8( 1.1) 49.2( 1.1) 0.0

276.6( 1.4) 273.1( 1.1)
UNKNOWN 574 55,504( 5%) 51.1( 1.9) 48.9( 1.9) 0.0

247.0( 2.5) 240.6( 2.3)

* CV is the coefficient of variation for the sum of the weights.
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Table 16-102

Weighted Response Percentages and U.S. History Proficiency Means with Standard Errors
Grade 8, by Derived Race/ethnicity, for Main U.S. History Samples

DERIVED RACE/ETHNICITY (NAEP ID: DRACE)

N WEIGHTED N (CV)* RITE BLACK HISPANIC ASIAN AMER IND UNMA1SIFIED MISSING

-- TOTAL -- 60.62 731,766( In) 71.3( 0.6) 14.5( 0.4) 10.6( 0.3) 2.2( 0.2) 1.3( 0.2) :( 0.0) 0.0
270.4( 0.8) 246.0( 1.5) 244.3( 1.9) 273.3( 2.6) 248.6( 3.8) 266.3(11.4)

GENDER
MALE 3158 362,343( 2%) 72.1( 0.8) 13.2( 0.6) 11.5( 0.5) 2.1( 0.2) 1.0( 0.3) 0.1( 0.1) 0.0

272.7( 1.2) 248.8( 2.1) 245.6( 2.4) 272.8( 5.0) 250.8( 8.0) 255.3(16.9)
FEMALE 3304 369,423( 2%) 70.5( 0.8) 15.8( 0.6) 9.7( 0.4) 2.3( 0.3) 1.6( 0.3) 0.1( 0.0) 0.0

268.1( 0.9) 243.8( 1.7) 242.9( 2.0) 273.8( 3.4) 247.2( 5.0) 266.0(13.7)

RACE/ETHNICITY
WHITE 4006 521,546( 1%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

270.4( 0.8)
BLACK 1095 106,085( 3%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

246.0( 1.5)

HISPANIC 1068 77,623( 3%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0
244.3( 1.9)

OTHER 293 26,513( 72) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 60.6( 4.7) 36.1( 4.6) 3,3( 1.0) 0.0
273.3( 2.6) 248.6( 3.8) 260.5(11.4)

PARENTAL EDUCATION
LESS THAN H.S. 587 58,381( 4%) 53.5( 2.5) 16.9( 1.8) 24.7( 2.3) 1.7( 0.6) 2.9( 0.8) 0.4( 0.2) 0.0

249.6( 2.6) 238.7( 2.9) 238.4( 3.5) 270.5(18.0) 233.4(13.7) 255.6(11.0)
GRADUATED H.S. 1703 196,308( 3%) 70.6( 1.2) 16.7( 0.9) 9.9( 0.7) 0.9( 0.3) 1.7( 0.4) 0.2( 0.1) 0.0

261.4( 1.5) 240.6( 2.3) 245.0( 2.5) 258.9( 5.E) 248.7( 6.9) 275.3(12.8)
SOME EDUC AFTER H.S. 1195 135,631( 3%) 73.1( 1.4) 15.3( 1.1) 8.9( 0.9) 1.8( 0.3) 1.0( 0.3) 0.1( 0.0) 0.0

274.6( 1.3) 254.0( 1.9) 249.6( 2.9) 277,3( 7.5) 260.1(10.7) 220.5(35.2)
GRADUATED COLLEGE 2386 284,300( 3%) 79.4( 1.1) 10.8( 0.8) 6.1( 0.6) 2.9( 0.3) 0.8( 0.2) 0.1( 0.0) 0.0

279.0( 0.9) 255.2( 2.4) 253.8( 2.9) 283.2( 3.2) 259.5( 7.8) 281.2( 5.5)
UNKNOWN 574 55,504( 5) 47.4( 2.() 20.4( 2.2) 25.8( 1.9) 4.8( 1.1) 1.6( 0.6) 0.0( 0.0) 0.0

254.0( 2.6) 230.3( 2.3) 233.8( 2.7) 257.4( 5.7) 236.6( 8.4)

* CV is the coefficient of variation for the sum of the weights.
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Table 16-103

Weighted Response Percentages and U.S. History Proficiency Means with Standard Errors
Grade 8, by Parental Education, for Main U.S. History Samples

PARENTS' EDUCATION (NAEP ID: PARED)

N WEIGHTED N (CV)* NOT HS GRAD HS POST HS GRAD COL UNKNOWN MISSING

-- TOTAL -- 6445 730,125( 1X) 8.0( 0.3) 26.9( 0.8) 18.6( 0.6) 38.9( 0.9) 7.6( 0.4) 0.2

244.9( 1.7) 256.1( 1.2) 269.1( 1.1) 274.9( 0.9) 243.8( 1.8)

GENDER
HALE 3145 361,170( 2%) 6.2( 0.4) 27.2( 1.0) 18.8( 0.8) 40.0( 1.0) 7.9( 0.5) 0.3

245.0( 2.7) 257.5( 1.9) 272.6( 1.9) 276.6( 1.4) 247.0( 2.5)

FEMALE 3300 368,954( 2%) 9.6( 0.6) 26.6( 0.9) 18.3( 0.7) 37.9( 1.2) 7.4( 0.4) 0.1

244.8( 2.1) 254.7( 1.2) 265.6( 1.5) 273.1( 1.1) 240.6( 2.3)

RACE/ETHNICITY
WHITE 4000 520,843( 1%) 6.0( 0.4) 26.6( 0.9) 19.0( 0.7) 43.3( 1.2) 5.1( 0.3) 0.1

249.6( 2.6) 261.4( 1.5) 274.6( 1.3) 279.0( 0.9) 254.0( 2.6)

BLACK 1090 105,565( 3%) 9.4( 1.1) 31.1( 1.6) 19.6( 1.4) 29.2( 1.8) 10.7( 1.2) 0.5

238.7( 2.9) 240.6( 2.3) 254.0( 1.9) 255.2( 2.4) 230.3( 2.3)

HISPANIC 1068 77,489( 3%) 18.6( 1.8) 25.1( 1.7) 15.5( 1.7) 22.4( 2.0) 18.5( 1.6) 0.2

238.4( 3.5) 245.0( 2.5) 249.6( 2.9) 253.8( 2.9) 233.8( 2.7)

OTHER 289 26,228( 7%) 11.0( 1.9) 20.8( 2.7) 14.6( 2.4) 40.0( 2.7) 13.6( 2.5) 1.1

247.0(10.7) 253.8( 5.2) 270.0( 5.5) 278.2( 2.8) 252.1( 5.1)

PARENTAL EDUCATION
LESS TA!: n.f.;. 587 58,381( 4%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0: 0.0( 0.0) 0.0( 0.0) 0.0

244.9( 1.7)

GRADUATE' H.S. 1703 196,308( 3%) 0.0( 0.0) 100.0( 0.0) 0.0! 0.0( 0.0) 0.0( 0.0) 0.0

256.1( 1.2)

SOME EDUC AFTER H.S. 1195 135,6?1( 3%) 0.0( 0.0) 0.0( 0.0) 100.0( O. 0.0( 0.0) 0.0( 0.0) 0.0

269.1( 1.1)

GRADUATED COLLEGE 2386 284,300( 3%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.C) 100.0( 0.0) 0.0( 0.0) 0.0

274.9( 0.6)

UNKNOWN 574 55,504( 5%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0
243.8: 1.8)

* CV is the coefficient of variation for the sum of the weights.



Table 16-104

WeighLed Response Percentages and U.S. History Ptoficiency Means with Standard Errors
Grade 12, by Gender, for Main U.S. History Samples

GENDER OF SUBJECT (NAEP ID: SEX)

WEIGHTED N (CV)* MALE FEMALE MISSING

-- TOTAL -- 5507 677,105( 1%) 47.7( 1.3) 52.3( 1.3) 0.0
298.5( 1.3) 201.8( 1.1)

GENDER
MALE 2593 322,977( 3%) 100.0( 0.0) 0.0( 0.0) 0.0

298.5( 1.3)

FEMALE 2914 354,128( 3%) 0.0( 0.0) 100.0( 0.0) 0.0
291.8( 1.1)

RACE/ETHNICITY
WHITE 3730 500,024( 1X) 48.0( 1.4) 32.0( 1.4) 0.0

305.3( 1.4) 297.2( 1.3)

BLACK 975 92,352( 3%) 47.5( 1.8) 52.5( 1.8) 0.0
276.6( 2.5) 272.4( 1.9)

HISPANIC 616 56,047( 5%) 42.8( 2.8) 57.2( 2.8) 0.0

274.7( 2.3) 273.2( 2.3)

OTHER 186 28,681( 8%) 52.0( 3.2) 48.0( 3.2) 0.0
291.8( 7.6) 303.4( 5.7)

PARENTAL EDUCATION
LESS THAN H.S. 518 54,278( 7%) 41.7( 2.5) 58.3( 2.5) 0.0

275.8( 2.8) 273.1( 3.0)

GRADUATED H.S. 1379 166,473( 3%) 47.6( 2.0) 52.4( 2.0) 0.0

287.8( 1.6) 283.0( 1.6)

SOME EDUC AFTER H.S. 1344 162,888( 3%) 45.6( 2.0) 54.4( 2.0) 0.0

300.5( 1.8) 293.7( 1.4)

GRADUATED COLLEGE 2119 27).223( 4X) 49.4( 1.6) 50.6( 1.6) 0.0

310.0( 1.9) 302.1( 1.7)

UNKNOWN 123 13,361(12X) 62.7( 5.1) 37.3( 5.1) 0.0

264.4( 5.5) 258.0( 5.7)

* CV is the coefficient of variation for the sum of the woights.



Table 16-105

Weighted Response Percentages and U.S. History Proficiency Means with Staadard Errors

Grade 12, by Derived ...ace/ethnicity, for Main U.S. History Samples

DERIVED RACE/ETHEICITY (NAEP ID: DRACE)

4 WEIGHTED N (CV)* WHITE BLACK HISPANIC ASIAN AMER IND UNCLASSIFIED HISSING

-- TOTAL -- 5507 677,105( 12) 73.8( 0.8) 13.6( 0.4) 8.3( 0.4) 3.3( 0.3) 0.9( 0.2) 0.1( 0.1) 0.0

301.1( 1.2) 274.4( 1.7) 273.9( 1.8) 299.4( 7.3) 293.1( 6.0) 264.6(36.8)

GENDER
MALE 2503 322977( 32) 74.4( 0.9) 13.6( 0.7) 7.4( 0.6) 3.5( 0.4) 0.9( 0.2) 0.2( 0.1) 0.0

305.3( 1.4) 276.6( 2.5) 274.7( 2.3) 293.3( 0.4) 291.4( 6.0) 264.6(36.8)

FEMALE 2914 354.128( 32) 73.4( 0.7) 13.7( 0.7) 9.1( 0.4) 3.0( 0.3) 0.9( 0.3) 0.0( 0.0) 0 0

297.2( 1.3) 272.4( 1.9) 273.2( 2.3) 305.9( e 6) 294.7( 9.8)

RACE/ETHNICITY
WHITE 3730 500,024( 1%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.( 0.0) 0.0( 0.0) 0.0

301.1( 1.2)

BLACK 975 92,352( 3%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

274.4( 1.7)

HISPANIC 616 56,047( 52) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

273.9( 1.8)

OTHER 186 28,681( 82) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 77.2(
299.4(

4.8)
7.3)

20.8(
293.1(

4.3)
6.0)

2.1 1.5)
264.6(36.8)

0.0

PARENTAL EDUCATION
LESS THAN H.S. 518 54,278( 72) 50.8( 3.3) 16.3( 2.4) 28.9( 2.6) 4.1( 1.8) 1.3( 0.C) 0.0( 0.0) 0.0

282.5( 3.7) 261.g( 5.3) 265.8( 3.8) 278.8(17.3) 271.6( 8.6)

GYADUATED H.S. 1379 166,473( 32) 74.0( 1.2) 16.4( 1.0) 6.5( 0.6) 1.9( 0.4) 1.1( 0.3) 0.1( 0.1) 0.0

289.8( 1.3) 270.2( 1.9) 272.5( 4.4) 286.8( 7.7) 277.6( 7.0) 273.0( 7.7)

SCME EDUC AFTER H.S. 1344 162,888( 32) 75.4( 1.2) 15.1( 1.1) 6.5( 0.6) 2.2( 0.6) 0.9( 0.3) 0.0( 0.0) 0.0

301.0( 1.3) 283.2( 2.8) 281.4( 3.1) 293.1(11.0) 292.3(18.2)

GRADUATED COLLEGE 2119 277,223( 42) 79.4(
310.5(

1.0)
1.6)

10.1(
277.9(

0.6)
2.9)

5.3(
285.9(

0.5)
3,1)

4.5(
311.8(

0.7)
8.2)

0.7(
316.2(

0.3)
9.1)

0.0( 0.0)
286.9(****)

0.0

UNKNCWN 123 13,361(122) 35.4( 6.0) 24.5( 5.3) 33.9( 5.3) 6.1( 2.7) 0.0( 0.0) . 0( 0.0) 0.0

283.9( 8.0) 248.7( 7.0) 252.0( 5.0) 244.1(11.5)

* CV is the coefficient of variation for the sum ct the weights.
(****) Standard error is greeter than 99.9
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Table 16-106

Weighted Response Percentages and U.S. History Proficiency Means with Standard Errors
Grade 12, by Parental Education, for Main U.S. History Samples

PARENTS° EDUCATION (NAEP ID: PARED)

-- TOTAL --

N WEIGHTED N (CV)* NOT HS GRAD HS POST HS GRAD COL UNKNCWN MISSING

5483 674,223( 1%) 8.1( 0.6) 24.7( 0.9) 24.2( 0.8) 41.1( 1.4) 2.0( 0.2) 0.4
274.2( 2.0) 285.3( 1.1) 296.8( 1.1) 306.0( 1.6) 262.0( 3.9)

GENDER
MALE 2580 321,479( 3%) 7.0( 0.7) 24.7( 1.3) 23.1( 1.1) 42.6( 1.8) 2.6( 0.4) 0.5

275.8( 2.8) 28" 8( 1.6) 300.5( 1.8) 310.0( 1.9) 264.4( 5.5)
FEMALE 2903 352,744( 3%) 9.0( 0.6) 24.7( 0.9) 25.1( 1.0) 39.8( 1.5) 1.4( 0.2) 3.4

273.1( 3.0) 283.0( 1.6) 293.7( 1.4) 302.1( 1.7) 258.0( 5.7)

RACE/ETHNICITY
WHITE 3717 498,532( 1%) 5.5( 0.6) 24.7( 1.0) 24.6( 0.9) 44.2( 1.6) 0.9( 0.2) 0.3

282.5( 3.7) 289.8( 1.3) 301.0( 1.3) 310.5( 1.6) 283.9( 8.0)
BLACK 973 92,195( 3%) 9.9( 1.4) 29.7( 1.5) 26.6( 1.7) 30.2( 2.1) 3.6( 1.0) 0.2

261.9( 5.3) 270.2( 1.9) 283.2( 2.8) 277.9( 2.9) 248.7( 7.0)
HISPANIC 608 55,167( 4%) 26.5( 2.6) 19.5( 1 8) 19.2( 1.7) 26.7( 2.2) 8.2( 1.5) 1.6

265.8( 3.8) 272.5( 4.4) 281.4( 3.1) 285.9( 3.1) 252.0( 5.0)
OTHER 185 28,326( 8%) 10.3( 3.6) 18.0( 2.8) 17.9( 3.8) 50.9( 6.2) 2.9( 1.3) 1.2

277.C(11.4) 283.0( 5.2) 292.9(10.3) 312.3( 6.9) 244.1(11.5)

PARENTAL EDUCATION
LESS THAN H.S. 518 54,278( 7%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

274.2( 2.0)
GRADUATED H.S. 1379 166,473( 3%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

285.3( 1.1)
SOME EDUC AFTER H.S. 1344 162,888( 3%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

296.8( 1.1)
GRADUATED COLLEGE 2119 277,223( 4%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

306.0( 1.6)
UNKNOWN 123 13,361(12%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) O.*

262.0( 3.9)

* CV is the coefficient of variation for the sum of the weights.
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Table 16-107

Weighted Response Per7.entages and Geography Proficiency Means with Standard Errors
Grade 12, by Gender, for Main Geography Samples

GENDER OF SUBJECT :NAEP ID: SEX)

N WEIGHTED N (CV)* MALE FEMALE MISSING

-- T0TAL -- 3030 371,737( 1%) 47.8( 1.3) 52.2( 1.3) 0.0
301.2( 1.6) 285.7( 1.2)

GENDER
MALE 1425 177,542( 4%) 100.0( 0.0) 0.0( 0.0) 0.0

301.2( 1.6)
FEMALE 1605 194,195( 2%) 0.0( 0.0) 100.0( 0.0) 0.0

285.7( 1.2)

RACE/ETHNICITY
WHITE :"93 280,495( 2%) 47.4( 1.5) 52.6( 1.5) 0.0

309.8( 1.6) 293.3( 1.2)
BLACK 535 50,197( 4%) 43.6( 3.0) 56.4( 3.0) 0.0

262.3( 2.6) 255.4( 2.5)
HISPANIC 300 25,966( 7%) 50.4( 3.1) 49.6( 3.1) 0.0

279.1( 5.5) 264.4( 3.7)
OTHER 102 15,079(10%) 63.1( 5.3) 36.9( 5.3) 0.0

301.6( 4.2) 288.1( 6.8)

PARENTAL EDUCATION
1ESS THAN H.S. 268 28,609( 7%) :58.2( 3.4) 60.8( 3.4) 0.0

271.8( 3.4) 263.9( 2.9)
GRADUATED H.S. 750 90,037( 5%) 49.3( 2.2) 50.7( 2.2) 0.0

290.5( 2.4) 276.7( 2.3)
SCVE EDUC AFTER H.S. 725 84,847( 42) 46.3( 1.6) 53.7( 1.6) 0.0

303.3( 2.6) 286.4( 1.7)
GRADUATED COLLEGE 1191 157,243( 3%) 48.5( 2.2) 51.5( 2.2) 0.0

314.0( 2.3) 297.1( 2.0)
UNNOWN 82 9,552(12%) 58.3( 5.4) 41.7( 5.4) 0.0

258.4( 7.1) 250.9( 9.7)

* CV is the coefficient of variation for the sum of the weights.



Table 16-108

Weighted Response Percentages and Geography Proficiency Mezins with Standard Errors
Grade 12, by Derived Race/ethnicity, for Main Geography Samples

DERIVED RACE/ETHNICITY

-- TOTAL --

(.'AEP ID: DRACE)

N hTIGHTED N (CVY,

3030 371,737( 1%)

WHITE

75.5( 0.8)

BLACK

13.5( 0.5)

HISPANIC

7.0t 0.5)

ASIV

2.7( 0.3)

AMER IND

1.1( 0.3)

UNCLASSIFIED

0.3( 0.1)

MISSING

0.0
301.1( 1.1) 258.4( 2.0) 271.8( 3.9) 298.7( 4.3) 292.5( 4.8) 291.0(22.6)

GENDER
MALE 1425 177,542( 4%) 74.9( 1.3) 12.3( 1.0) 7.4( 0.7) 3.3( 0.6) 1.6( 0.4) 0.5( 0.3) 0.0

309.8( 1.6) 262.3( 2.6) 279.1( 5.5) 304.2( 4.4) 297.5( 6.1) 295.7(30.0)
FEMALE 1605 194,195( 2%) 75.9( 1.0) 14.6( 0.6) 6.6( 0.7) 2.2( 0.4) 0.6( 0.2) 0.1( 0.1) 0.0

293.3( 1.2) 255.4( 2.5) 264.4( 3.7) 290.9( 8.1) 280.5( 8.2) 267.8(****)

RACE/ETHNICITY
WHITE 2093 280,495( 2%) 100.0( 0.0) 0.0( 0.0) 0.0( C.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

301.1( 1.1)
BLACK 535 50,197( 4%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0 0, 0.0( 0.0) 0.0( 0.0) 0.0

258.4( 2.0)
HISPANIC 300 25,966( 7%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

271.8( 3.9)

OTHER 102 15,079(10%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 67.5( 6.4) 26.0( 5.9) 6.5( 3.5) 0.0
298.7( 4.3) 292.5( 4.8) 291.0(22.6)

PARENTAL EDUCATION
LESS THAN H.S. 268 28,609( 7%) 51.i( 3.3) 20.4( 2.5) 22.0( 2.4) 3.1( 1.4) 2.9( 1. . 0.0( 0.0) 0.0

276.1( 3.1) 248.0( 5.6) 258.8( 6.2) 278.1( 8.4) 289.2(11.9)
GRADUATED H.S. 750 90,037( 5%) 74.2( 1.8) 17.3( 1.3) 5.5( 0.9) 1.7( 0.4) 0.9( 0.5) 0.2( 0.2) 0.0

291.1( 1.7) 254.5( 4.8) 270.7( 3.7) 285.5( 8.9) 290.6(13.7) 284.7(10.1)
SOME EDUC AFTER H.S. 725 84,847( 4%) 75.8( 1.5) 14.9( 1.2) 6.8( 1.1) 1.9( 0.8) 0.6( 0.4) 0.0( 0.0) 0.0

301.2( 1.6) 263.1( 3.4) 279.5( 7.3) 310.1( 7.1) 314.4(17.7)
GRADUATED COLLEGE 1161 157,243( 3%) 82.2( 1.2) 8.4( 0.7) 4.5( 0.5) 3.5( 0.5) 1.1( 0.4) 0.3( 0.2) 0.0

310.5( 1.5) 267.0( 4.1) 281.9( 5.5) 309.0( 5.4) 288.9( 6.6) 324.0(41.7)
UNKNOWN 82 9,552(12%) 46.6( 6.5) 26.2( 5.4) 16.0( 3.7) 7.5( 2.4) 0.0( 0.0) 3.7( 3.7) 0.0

264.5(10.9) 241.2( 8.0) 255.1( 8.1) 248.6(20.5) 251.9(****)

* CV is the coefficient of variation for the sum of the weights.
(****) Standard error is creator than 99.9.
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Table 16-109

Weighted Response Percentages and Geography Proficiency Means with Standard Errors
Grade 12, by Parental Education, for Main Geography Samples

PARENTS' EDUCATION (NAEP ID: PARED)

N WEIGHTED N (CV)* NOT HS GRAD HS POST HS GRAD COL MUNN MISSING

-- TOTAL -- 3016 370,289( 1%) 7.7( 0.6) 24.3( 1.1) 22.9( 0.9) 42.5( 1.2) 2.6( 0.3) 0.4
267.0( 2.4) 283.5( 1.6) 294.2( 1.6) 305.3( 1.5) 255.2( 5.6)

GENDER
MALE 1417 176,688( 14) 6.4( 0.8) 25.1( 1.4) 22.2( 1.2) 43.1( 1.6) 3.2( 0.5) 0.5

271.8( 3.47 290.5( 2.4) 303.3( 2.6) 314.0( 2.3) 258.4( 7.1)
FEMALE 1599 193,601( 2%) 9.0( 0.7) 23.6( 1.4) 23.5( 1.1) 41.8( 1.8) 2.1( 0.3) 0.3

263.9( 2.9) 276.7( 2.3) 286.4( 1.7) 297.1( 2.0) 250.9( 9.7)

RACE/ETHNICITY
WHITE 2087 279,707( 2%) 5.3( 0.6) 23.9( 1.4) 23.0( 1.0) 46.2( 1.5) 1.6( 0.3) 0.3

276.1( 3.1) 291.1( 1.7) 301.2( 1.6) 310.5( 1.5) 264.5(10.9)
BLACK 531 49,882( 4%) 11.7( 1.5) 31.3( 2.1) 25.4( 2.2) 26.6( 2.0) 5.0( 1.2) 0.6

248.0( 5.6) 254.5( 4.8) 263.1( 3.4) 267.0( 4.1) 241.2( 8.0)
HISPANIC 296 25,622( 7%) 24.5( 2.7) 19.3( 2.5) 22.5( 2.7) 27.6( 2.7) 6.0( 1.1) 1.3

258.8( 6.2) 270.7( 3.7) 279.5( 7.3) 281.9( 5.5) 255.1( 8.1)
OTHER 102 15,079(10%) 11.2( 3.2) 16.9( 4.0) 13.7( 4.0) 51.2( 4.8) 7.1( 2.7) 0.0

283.5( 7.3) 287.1( 6.0) 311.1( 5.8) 305.2( 4.9) 249.7(15.5)

PARENTAL EDUCATION
LESS THAN H.S. 268 28,609( 7%) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

267.0( 2.4)
GRADUATED H.S. 750 90,037( 5%) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

283.5( 1.8)
SOME EDUC AFTER H.S. 725 84,847( 4%) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0

294.2( 1.6)
GRADUATED COLLEGE 1191 157,243( 3%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0( 0.0) 0.0( 0.0) 0.0

305.3( 1.5)
UNKNOWN 82 9,552(12%) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 0.0( 0.0) 100.0' 0.0) 0.0

255.2( 5.6)

* CV Is the coefficient of variation for the sum of the weights.
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Appendix A

CONSULTANTS FOR THE DEVELOPMENT
OF 1988 NAEP OBJECTIVES AND ITEMS

READING

Learning Area Committee

Peter Mosenthal, Syracuse University, Syracuse, NY
Richard Venezky, University of Delaware, Newark, DE

Development Consultants and Reviewers

Jo Beth Allen, Kansas State University, Manhattan, KS
Arthur Applebee, National Council of Teachers of English, Urbana, IL

Michael Axline, University of Oregon, Eugene, OR
Fernie Baca, University of Colorado, Denver, CO
Richard Beach, University of Minnesota, Minneapolis, MN
Barbara Bianchi, Paideia School, Atlanta, GA
Susan Blank, Manpower Demonstration Research Corporation, Brooklyn, NY

Robin Butterfield, Northwest Regional Educational Laboratory, Portland, OR

Robert Calfee, Stanford University, Stanford, CA
Jeanne Chall, Harvard Graduate School of Education, Cambridge, MA
Carita Chapman, Chicago Public Schools, Chicago, IL
Ruth Coleman, North 3ide High School Mothers Alumni Club, Fort Wayne, IN
Christotpher Connell, Associated Press, Washington, DC

Larry Coon, McDonald's Restauran, , Henderson, TX

Bernice Cullinan, New York University, New York, NY
Mary E. Curtis, Harvard Graduate School of Education, Cambridge, MA
Jacqueline Danzberger, Youthwork Inc., Arlington, VA
Martha Darling, Washington Roundtable Education Study, Bellevue, WA
Philip DiStefano, University of Colorado, Boulder, CO
Terry Dozier, South Carolina State Department of Education, Columbia, SC

Priscilla Drum. University of California at Santa Barbara, Santa Barbara, CA

William Eller, State University of New York at Buffalo, Amherst, NY

Leo Estrada, University of California, Los Angeles, CA
Claryce Evans, Boston Public Schools, Boston, MA
Marjorie Farmer, School District of Philadelphia, Philadelphia, PA
Roger Farr, University of Indiana, Bloomington, IN
Edmund Farrell, University of Texas, Austin, TX
Edward Fry, Rutgers University, New Brunswick, NJ
Carol Gibson, National Urban League, New York, NY
Kenneth Goodman, University of Arizona, Tucson, AZ
Naomi Gordon, Public Schools of Brookline, Lexington, MA
Donald Craves, University 7 New Hampshire, Durham, NH

Jean Greenlaw, North Texas State University, Denton, TX

Doris Hankins, Germantown High School, Germantown, TN
Jerome Harste, University of Indiana, Bloomington, IN
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David Hayes, University af Georgia, Athens, GA
Paul Heffernan, Star Market, Newtonville, MA
Harold Herber, Syracuse University, Syracuse, NY
Jane Holt, Champlain Valley Union High School, Hinesburg, VT
Shu-in Huang, City of Thornton, Thornton, CO
Hyaline Khayat Kruse, Audubon Junion High School, Los Angeles, CA
Judith Langer, University c.f. California, Berkeley, CA
Diane Lapp, Boston University, Boston, MA
Herbert J. Lapp, Jr., GPU Nuclear Corporation, Parsippany, NJ
Ron Lessnau, Hamburger University, Oakbrook, IL
Ray Marshall, University of Texas, Austin, TX
LIJ Lills A. Miller, Reading Development Seminars, Minneapolis, MN
Charles Moody, University of Michigan, National Alliance of Black School
Educators, Ann Arbor, MI
Edwin Newman, NBC News, New York, NY
Pedro Pedraza, Jr., Hunter College, New York, NY
Anthony Petrosky, University of Pittsburgh, Pittsburgh, PA
Carolyn Pollan, State of Arkansas, Fort Smith, AR
Walter L. Powers, School District #271, Coeur d'Alene, ID
John Readance, Louisiana State University, Baton Rouge, LA
Beverly Roller, Jefferson County Public Schools, Littleton, CO
Glenn E. Rotz, Highland Elementary School, Clarkson, WA
Sarah Saint-Onge, Godine Publishing Co., Boston, MA
Adan C. Salgado, Johnston High School, Austin, TX
S. Jay Samuels, University of Minnesota, Minneapolis, MN
Robert Schreiner, University of Minnesota, Minneapolis, MN
John Stewig, University of Wisconsin, Milwaukee, WI
Dorothy Strickland, Columbia University, New York, NY
Robert Tierney, University of Illinois, Champagne-Urbana, IL
Jaap Tuinman, Simon Fraser University, Burnaby, B.C., Canada
Janet Tully, Marriott Corporationnn, Washington, DC
Richard Vacca, Kent State University, Kent, OH
Rod Vahl, Central High School, Davenport, IA
Sheila Valencia, University of Colorado, Boulder, CO
Thomas Vallejos, University of Colorado, Boulder, CO
Maria Watkins, University of Pennsylvania, Graduate School of Education,
Philadelphia, Flnnsylvania
Rick Wetherell, North Bend High School. West Bend, OR
Susan M. Wolf, The Hastings Center, Hastings-on-Hudson, NY
Kathy Yen, San Francisco Public Schools, San Francisco, CA
Seymour Yesner, Brookline High School, Brookline, MA

WRITING

Learning Area Committee

Arthur Applebee, Stanford University, Stanford, CA
Mary Barr, California State Department of Education, San Diego, CA
David Bartholomae, University of Pittsburgh, Pittsburgh, PA
Miriam Chaplin,
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Paul Diehl, University of Iowa, Iowa City, IA
Ed Folsom, University of Iowa, Iowa City, IA
Helen Kelley, State Department of Education, Commonwealth of Virginia,

Richmond, VA

Development Consultants and Reviewers

Robert Alligood, Plymouth Public Schools, Plymouth, NC

Lee Antell, Champlin, MN
Elsa Bartlett, New York University Medical Center, New York, NY
Opaline Brice, California PTA, Inglewood, CA
Bill Burns, Boulder High School, Boulder, CO
Mary Busch, Indiana Central College, Indianapolis, IN
Robin Butterfield, N.W. Indian Reading Program, PortlAnd, OR
Shirley Cain, Golden, CO
Rosa Casarez, Downey, CA
Patricia Candal, University of South Craolina, Columbia, SC
Courtney Cazden, Harvard University, Cambridge, MA
Gilbert Cho, Cambridge, MA
Jane Christensen, National Council af Teachers of English Urbana, IL

Nancy Ciarleglio, New Haven PTA, New Haven, CT
Edmond Cody, North Side Independent School District, San Antonio, TX

Charles Co,n- , University of San Diego-La Jolla, La Jolla, CA
Florence Cox, Chicago Region PTA, Chicago, IL
Alonzo Crim, Atlanta City Schools, Atlanta, GA

John Daly, stiversity of Texas at Austin, Austin, TX
Leonard Da,con, Washoe City School District, Reno, NV
Vivian Davis, Tri-Ethnic Committee, Dallas, TX
Johu Dawkins, Yardley, PA
Margaret Dinn, Dade County Elementary & Secondary Schools, Miami, FL

Joanne Eresh, West Liberty Training Center, Pittsburgh, PA
Marjorie Farmer, Schoo? District of Philadelphia, Philadelphia, PA
F.rcia Farr, University of Illinois at Chiczgo, Chicago, IL
Paul Fawson, Weber County School District, Ogden, PT
Eleanor Francke, Lincoln Public Schools, Lincoln, NE
June Gabler, Woodhaven School District, Romulus, MI
Darrell Garber, New Orleans Public Schols, New Orleans, LA
Pete Garcia, Espanola School District, Espannla, NM
Perry Gilmore, University of Alaska at Fairbanks, Fairbanks, AK
Gene Goff Jr., West Virginia Congress of Parents and Teachers, Inc.,

Huntington, WV
Doilald Graves, University of New Hampshire, Durham, NH
Karen Greenberg The City University of New York, New York, NY
Carol Ann Greenhalgh, Texas Education Agency, Austin, TX
Robert Gundlach, Northwestern University, Evanston, TL
Kris Gutierrez, University of Colorado, Boulder, CO
Carol Harner, University of Denver, Denver, CO
Barbara Hasek, Oregon State PTA, Springfield, OR
Mary Heim, Grant Elementary School, Casper, WY
Diane Hernandez, Lafayette Elementary School, Lafayette, CO
Wayne Hill, Board of Education, Cumberland, MD
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Susan Hogsgard, Pittsburgh Board of Education, Pittsburgh, PA
Jack Holmquist, Nebraska PTA, York, NE
Shu-In Huang, City of Thornton, Thornton, CO
Ann Humes, Southwest Regional Laboratory, Las Alamitos, CA
Enid Humphrey, West Side Community Schools, Omaha, NE
Richard Johnson, Center for New Schools, Highland Park, IL
Donaid Jones, Jefferson County Public Schools, Lakewood, CO
Kenneth Kantor, University of Georgia, Athens, GA
Jaima Killian, Wheat Ridge, CO
James Rex Kirk Sr., Utah PTA, Tooele, UT
Carl Klaus, University of Iowa, Iowa City, IA
Rita Klemm, Wheat Ridge Senior High School, Wheat Ridge, CO
Shari Lahr, Buckeye Central School District, New Washington, OH
Judith Langer, University of California at Berkeley, Berkeley, CA
Glenda Liston, Texas Congress of Parents and Teacheers, Marshall, TX
Wendy Littlefair, Measurement, Inc., Durham, NC
Richard Lloyd-Jones, University of Iowa, Iowa City, IA
Fay Loo, Seward Park High School, New York, NY
Dorothy Magett, Seattle Public Schools, Seattle, WA
Betty Mangum, State Department of Public Instruction, Raleigh, NC
Maureen McCarthy, Totten Tatermediate School, Staten Island, NY
George McCulley, Michigan Tech University, Houghton, MI
Carol Mathews, Boulder High School, Boulder, CO
Frances McCormick, Manning Junior High School, Golden, CO
Sister Jarlath McManus, Archdiocese of Denver, Denver, CO
Mary Meier, Eugene School District, Eugene, OR
John Mellon, University of Illinois, Evanston, IL
Patti Mendes, University of Colorado, Boulder, CO
Vana Meredith, State Department of Education, Columbia SC

Donna Miller, Orange County Public Schools, Orlando,
Sandra Murphy, University of California at Berkeley, _rkeley, CA

Jeff Oliver, Lincoln Elementary School, Boulder, CO
Robert Palmatier, Birmingham Roard of Education, Birmingham, AL
Jan Patton, Findlay City Schools, Findlly, OH
Jesse Perry, San Diego Public Schools, San Diego, CA
Anthony Petrosky, University of Pittsburgh, Pittsburgh, PA
Lorraine Plasse, Springfield Public Schools, Springfield, MA
Sanford Powell, Northwest Mississippi Teacher Center, Senatobia, NY
Edys Quellmaiz, University of California at Los ,g,'es, Los Angele.s, CA

Edward Reidy, West Hartford Public Schools, West Hartford, CT
Edward Roeber, Michigan Department of Education, Lansing, MI
Marilyn Rosenblat, College Learning Laboratory, Buffalo, NY
Thomas Roy, Ithaca City Schools, Ithaca, NY
Charles Schuster, University of Wisconsin, Milwaukee, WI
Evelyn Scott, Englewood, CO
Sandra Seale, Cherry Creek High School, Aurora, CO
Sharif Shakrani, Michigan Department of Education, Lansing, MI
Mary Ann Shea, University of Colorado, Boulder, CO
Yvonne Siu-Runyan, Boulder Valley Schools, Pasadena, CA
Robert Smith, Sandusky City Schols, Sandusky, OH
Geneva Smitherman, Wayne State University, Detroit, MI
Susan Sowers, Cambridge, MA
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Mary Stitt, Jefferson County Public Schools, Lakewood, CO

Barbara Thompson, Wisconsin Department of Public Ins',..uction, Madison, WI

Donna Townsend, Texas Education Agency, Austin, TX

Lynn Troyka, CUNY, Queensborough Community College, Bayside, NY

Tomas Vallejos, University of Minnesota, Minneapolis, %iN

Faith Waters, Bucks County School District, Doylestown, PA

Maria Watkins, Philadelphia, PA
Richard %aver, Bentonville Schools, Bentonville, AR

Ben Willlxm Chicago Board of Education, Chicago, IL

Darnell Uilliams, Bishop College, Dallas, TX

John Wood, Jr.chem Elementary School, Broomfield, CO

Seymour Yesner, Brookline Education Center, Brookline, MA

GEOGRAPHY

Learning Area Committ.ae

Russ Allen, Wisconsin Department of Public Instruction, Madison, WI

Norman Bettis, Illinois State University, Normal, IL

Marianne KenTiev, Cherry Creek Schools, Denver, CO

Dana Kurfman, Prince Georges C.)unty Schools, Landover, MD

Christopher Salter, National Geographic Society, Washington, DC

Development Gonitants and Reviewers

Alan Backler, Indiana University, Bloomington, IN

Phillip Bacon, University of Houston, Houston, TX

Richard Boehm, Texas State University, San Maruos. TX

Nancy Brown, Mississippi Department of Education, Jackson, MS

Gary Elbow, Texas Tech University, Lubbock,

Charles Gritzner, South Dakota State University, Brookings, SD

Michael Hartoonian, Wisconsin Department of Public Instruction, Madison, WI

Richard Helbock, La Posta: Journal of American Postal History, West Linn, OR

Gail Hobbs, University of California, Los Angeles, CA

Briavel Holcomb, Rutgers University, New Brunswick, NJ

Oscar Horst, Western Michigan University, Kalamazoo, MI

Mary Jean Katz, Portland, OR
Gail Ludwig, University of Missouri, Columbia, MO

James Marren, New Trier Township High Sc' ol, Winnetka, IL

Gary Miller, F.W. Cox High School, Virgin,a Beacn, VA

William Miller, Louisiana Department of Education, Baton Rouge, IA

Janice Monk, University of Arizona, Tucson AZ

Salvatore Natoli, National Council for the Social Studies, Washington, DC

Fleta Nockels, Dogulas County Schools, Castle Rock, CO

Douglas Phillips, Anchorage School District, Anchorage, AK

Sandra Pritchard, West Chester University, Wec-t Chester, PA

William R. Strong, University of North Alaba , Florence, AL

Doug Wilms, East Carolina University, Greenville, NC

Barbara Winston, Northeastern Illinois University, Chicago, IL
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U.S. HISTORY

Learning Area Committee

Mary Graham, Metropolitan Public Schools, Nashville, TN
Joel Grossman, University of Wisconsin, Madison, WI
David Hammack, Case Western Reserve University, Cleveland, OH
Peter Kneedler, California Department of Education, Sacramento, CA
Sheila Mann, American Political Science Associates, Washington, DC
Sam Natoli, National Council for the Social Studies, Washington, DC
Harry Scheiber, Chair, University of California, Berkeley, GA
Betty Waugh, West Mesa High School, Albuquertue, NM

State Advisory Committee

Russ Allen, Wisconsin Department of Public Instruction, Madison, WI
Helen Brown, Bureau of Curriculum, In-Service & State Dept., Baton Rouge, LA
John Chapman, Michigan State Department of Education Lansing, MI
Roger Hammer, Wyoming Department of Education, Cheyenne, WY
Peter Kneedler, California Department of Education, Sacramento, CA
Douglas Robertson, State Department of Public Adminstration, Raleigh, NC
Lois Rubin, Virginia Department of Education, Richmond, VA

Development Consultants and Reviewers

Ron Adams, Kingswcod High School, Wolfeboro, NH
James F. Adomanis, Annapolis, MD
Susan Austin, Bala Cynwyd, PA
Marvin Awbrey, Fresno Unified School District, Fresno, CA
Rosemary Bane, Robertson Academy, Nashville, TN
J. Sherman Barker, The Hotchkiss School, Lakeville, CT
Jim Bell, Poway High School, Poway, CA
Marjorie Bingham, St. Louis Park Schools, St. Louis Park, MN
Jeanine Blumberg, SUNY at SPony Brook, Stony Brook, NY
Mabel McKinney Bowning, YEF,, American Bar Assn., Chicago, IL
Judy Bristol, Houston Independent School District, Houston, TX
Nancy Brown, Mississippi Board of Education, Jackson, MS
George Burson, Aspen High School, Aspen, CO
Robert Campbell, Wesleyan Church, Lambertville, NJ
Mary Ann Cardia, The Philadelphia School, Philadelphia, PA
Carol Chaet, Cambridge Public Schools, Cambridge, MA
Phyllis rlarke, Boulder Valley Schools, Boulder, CO
Harriet Crane, The Baldwin School, Bryn Mawr, PA
Gerald Danzer, University of Chicago, Chicago, IL
Robert M. Dawson, Albuquerque, NM
Charlotte de Costa, The Baldwin School, Bryn Mawr, PA
Cooper Delk, McMurray Middle School, Nashville, TN
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Deborah Drucker, Springbrook High School, Chevy Chase, MD

Terrie Epstein, Cherry Creek High School, Englewood, CO

William Fernekes, Flemington, NJ
George Flittie, Portland, OR
Mary Giunta (ex officio), NARA/NHPRC, Washington, DC

C. Dale Greewald, Learning Improvement Services, Nederland, CO

David Harris, Oakland County Public Schools, Pontiac, MI

JoAnn Heidenrich, Hillwood High School, Nashville, TN

Sylvia Hoffert, St. Louis Country Day School, St. Louis, MO

Reverend Giles P. Hayes, 0.S.B., The Delbarton School, Morristown, NJ

Linda Glickstein, Philadelphia, PA
David Glickstein, Philadelphia, PA
Paul Dentis Hoffm- Canyon del Oro High School, Tucson, AZ

Donna Hudson, 01 lter Elementary School, Antioch, TN

Alison Johnson, Glencliff High School, Nashville, TN

Savannah Jones, Birmingham Public Schools, Birmingham, AL

Sylvia Karnowsky, Overton High School, Nashville, TN

Joseph Kovacs, Edison School District, Edison, NJ

David Laudenschlager, Rapid City Central High School, Rapid City, SD

James Loguidice, Bucks County Intermediate Unit, Doylestown, PA

Thomas Lyons, Phillips Academy, Andover, MA
Anne McNair, Kirkpatrick Elementary School, Ncshville, TN

Mary McFarland, Parkway School District, Chesterfield, MO

David Meisrow, Portland, OR
Fay Metcalf, National Council of the Social Studies, Washington, DC

S. Rex Morrow, Pennsylvania State University, University Park, PA

Carla Nankervis, Meigs Magnet School, Nashville, TN

Louise Osborne, Fall-Hamilton Elementary School, Nashville, TN

Arthur Pease, Lebanon High School, Lebanon, NH
Frederick W. Pfister, Bloomfield Hills, MI
Douglas Phillips, Anchorage School District, Anchorage, AK

John Phillips, Sacramento, CA
Catherine Pickle, Memphis City Schools, Memphis, TN

Gene Pickel, Oak Ridge School, Oak Ridge, TN

Helen Richardson, Fulton County Board of Education, Atlanta, GA

Susan Roberts, Albuquerque, NM
Lucille Robinson, Ontario-Montclair, Ontario, CA

Al Rocca, Sequoia Junior High School, Redding, CA

John Rossi, El Cerrito Senior High, El Cerrito, CA

Jennie Scott, Moore Middle School, Nashville, TN

Denny Shillings, Homewood-Flossmore Community High School, Flossmore, IL

Larry Strickland, Public Instruction Office, Tumwater, WA

Ruth Sykes, Haywood Elementary School, Nashville, TN

Elaine M. Takenaka, Department of Education, Honolulu, HI

Jan Talbot, Fair Oaks, CA
Steven Teal, Hercules, CA
Nan Teeter, Percy Priest Elementary School, Nashville, TN

Paul Tice, McMurray Middle School, Nashville, TN

Mary Jane Turner, Center for Civic Education, Calabasas, CA

Jane Vandercook, Hunters Lane Comprehensive High School, Hendersonville, TN

Deborah Welch, AHA, Washington, DC
Mary Lou Williams, Santa Fe, NM
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Thomasine Wilson, Berkeley, CA
Virginia Wilson, North Carolina School of Science and Mathematics, Durham, NC
Celeste Woodley, Boulder Valley Schools, Boulder, CO
Brain R. Wright, Neel's Bend Middle School, Nashville, TN

CIVICS

Learning Area Committee

Russ Allen, Wisconsin Department of Public Instruction, Madison, WI
Mary Graham, Metropolitan Public Schools, Nashville, TN
Joel Grossman, University of Wisconsin, Madison, WI
David Hammack, Case Western Reserve University, Cleveland, OH
Peter Kneedler, California Department of Education, Sacramento, CA
Sheila Mann, American Political Science Associates, Washington, DC
Sam Natoli, National Council for the Social Studies, Washington, DC
Harry Scheiber, Chair, University of California, Berkeley, CA
Betty Waugh, West Mesa High School, Albuquerque, NM

State Advisory Committee

Russ Allen, Wisconsin Department of Public Instruction, Nadison, WI
Helen Brown, Bureau of Cutriculum, In-Service & State D .c., Baton Rouge, LA
John Chapman, Michigan Scate Department of Education, Lansing, MI
Roger Hammer, Wyoming Department of Education, Cheyenne, WY
Peter Kneedler, California Department of Education, ,,acramento, CA
Douglas Robertson, State Department of Public Admirstration, Raleigh, NC
Leis Rubin, Virginia Department of Education, Richmond, VA

Development Consultants and Reviewers

Ron Adams, Kingswood High Scholl, Wolfeboro, NH
James F. Adomanis, Annapolis, MD
Susan Austin, Bala Cynwyd, PA
Marvin Awbrey, Fresno Unified School District, Fresno, CA
Rosemary Banc, Robertson Academy, Nashville, TN
J. Sherman Barker, The Hotchkiss School Lakeville, CT
Jim Bell, Poway High School, Poway, CA
Marjorie Bingham, St. Louis Park Schools, St. Louis Park, 1.114

Jeanine Blumberg, SUNY at Stony Brook, Stony Brook, NY
Mabel McKinney Bowniug, YEFC, American Bar Assn., Chicago, IL
Judy Bristol, Houston Independent School District, Houston, TX
Nancy Browl, Mississippi Board of Education, Jackson, MS
George Burson, kspen High School, Aspen, CO
Robert Campbell, Wesleyan Church, Lambertville, NJ
Mary Ann Cardia, The Philadelphia School, Philadelphia, PA
Carol Chaet, Cambridge Public Schools, Cambridge, MA
Phyllis Clarke, Boulder Valley Schools, Boulder, CO
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Harriet Crane,:The aldwin School, Bryn Mawr, PA

Gerald Danzer, University of Chicago, Chicago, IL

Robert M. Dawson, Albuquerque, NM
Charlotte de Costa, The Baldwin School, Bryn Mawr, PA

Cooper Delk, McMurray Middle School, Nashville, TN

Deborah Drucker, Springbrook High School, Chevy Chase, MD

Terrie Epstein, Cherry Creek High School, Englewood, CO

William Fernekes, Flemington, NJ
George Flittie, Portland, OR
Mary Giunta (ex officio), NARA/NHPRC, Washington, DC

C. Dale Greenwald, Learning Improvement Services, Nederland, CO

David Harris, Oakland County Public Schools, Pontiac, MI

JoAnn Heidenreich, Hillwood High School, Nashville, TN

Sylvia Hoffert, St. Louis Country Day School, St. Louis, MO

Reverend Giles P. Hayes, 0.S.B., The Delbarton School, Morristown, NJ

Linda Glickstein, Philadelphia, PA
David Glickstein, Philadelphia, PA
Paul Dennis Hoffman, Canyon del Oro High School, Tucson, AZ

Dnnna Hudson, Old Center Elementary School, AnticA, TN

Alison Johnson, Glencliff High School, Nashville, TN

Savannah Jones, Birmingham Public Schools, Birmingham, AL

Sylvia Karnowsky, Overton High School, Nashville, TN

Joseph Kovacs, Edison School District Edison, NJ

David Laudenschlager, Rapid City Central High Schm-,1, Rapid City, SD

James Loguidice, Bucks County Intermediate Unit, Doylestown, PA

Thomas Lyons, Phillips Academy, Andover, MA

Ann McNair, Kirkpatrick Elementary School, Nashville, TN

Mary McFarland, Parkway School District, Chesterfield, MO

David Meisrow, Portland, OR
Fay Metcalf, National Council of the Social Studies, Washington, DC

S. Rex Morrow, Pennsylvania State University, University Park, PA

Carla Nankervis, Meigs Magnet School, Nashville, TN

Louis Osborne, Fall-Hamilton Elementary School Nashville, TN

Arthur Pease, Lebanon High School, Lebanon, NH

Frederick W. Pfister, Bloomfield Hills, MI

Douglas Phillips, Anchorage School District, Anchorage, AK

John Phillips, California Department of Education, Sacramento, CA

Catherine Pickle, Memphis City Schools, Memphis, TN

Gene Pickel, Oak Ridge School, Oak Ridge, TN

Helen Richardson, Fulton County Board of Education, Atlanta, GA

Susan Roberts, Albuquerque, NM
Lucille Robinson, Ontario-Montclair, Ontario, CA

Al Rocca, Sequioa Junior High School, Redding CA

John Rossi, El Cerrito Senior High, El Cerrito, CA

Jennie Scott, Moore Middle School, Nashville, TN

Denny Shillings, Homewood-Flossmore Community High School, Flossmore, IL

Larry Strickland, Public Instruction Office, TumwIter, WA

Ruth Sykes, Haywood Elementary School, Nashvi3le, TN

Elaine M. Takenaka, Department of Education, Honoluvl. HI

Jan Talbot, Fair Oaks, CA
Steven Teal, Hercule3, CA
Nan Teeter, Percy Priest Elementary School, Nashville, TN
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Paul Tice, McMurray Middle School, Nashville, TN
Mary Jane Turner, Center for Civic Education, Calabasas, CA
Jane Vandercook, Hunters Lane Comprehensive High School, Hendersonville, TN
Deborah Welch, AHA, Washington. DC
Joy Weldon, Bethlehem, PA
Mary Lou Williams, Santa Fe, /114

Thomasine Wilson, Berkeley, CA
Virginia Wilson, NC School of Science and M7thematics, Durham, NC
Celeste Woodley, Boul Valley Schools, Be 'Br, CO

Brian R. Wright, Neely's Bend Middle School, Nashville, TN

BACKGROUND QUESTIONS CONSULTANTS

Valeria Ford, Office of Research and Student Assessment, DC Public Schools
Susan Fuhrman, Eagleton Institute for Politics, Rutgers Unive.:sity
Barbara Heyns, Center for Applied Social Science Research, . d York University
Nancy Karweit, Center for the Social Organization of Schools, Hopkins

University
Lorraine McDonnell, Rand Corporation
Vilma Ortiz, Manpower Demonstration Research Corporation
Michael Smith, School of Education, Stanford University
Herb Walberg, University of Illinois at Chicago Circle
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APPENDIX B

Distribution of Weight Components for 1988 NAEP Samples
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Appendix B

DISTRIBUTION OF WEIGHT COYDONENTS FOR 1988 NAEP SAMPLES

The following 11 tables, which are cited throughout Chapter 8,

"Weighting Procedures and Estimation of Sampiing Variance," show the
distribution of weight components for the 1988 NAEP samples, including base
weights, the various nonresponse adjustment factors, trimming factors, and

poststratification factors, for the student weights, the excluded student

weights and the teacher-student weights. A description of each table is given

in Chapter 8, sections 8.1.1 through 8.1.6.
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Table B-1

Sample

DistriJution

No. of
Cases

of Student

lun

Base Weights

Standard
Deviation

-

mia,

Assessed Students

25th

Percentile Median
7f,th

Percentile HaL,,t

Grade 4/Age 9 Main 20312 157.1 63.5 56.8 107.7 123.1 215.7 860 '.)

Grade 8/Age 13 Main 36699* 88.6 45.4 21.2 61.0 77.6 120.1 526.0

Grade 12/Age 17 Main 32710 72.9 35.9 20.7 44.9 56.1 100.4 402.7

Age 9 Bridge - Books 51-56 5188 728.5 428.7 213.1 396.2 617.6 980.3 4787.3

Age 9 Bridge - Book 91 1274 2159.2 1259.0 364.0 1121.5 1833.9 2971.5 8187.1

Age 9 Bridge - Bock 92 1240 2145.0 1272.7 364.0 1145.1 1852.9 2940.9 8187.1

Age 9 Bridge - Book 93 1197 2277.7 1593.7 639.3 1149.3 1873.6 2958.9 13169.7

Age 13 Bridge - Books 51-56 5500 646.7 245.7 180.1 480.4 647.1 740.3 3867.7

Age 13 Bridge - Book 90 1938 1288.5 444.0 360.2 984.5 1281.2 1558.0 3970.0

Age 13 Bridge - Book 91 1405 1924.4 630.0 853.5 1450.3 1921.8 2220.8 3593.9

Age 13 Bridge - Book 92 1281 2057.7 1031,0 600.3 1483.5 1906.1 2496.2 11603.0

Age 13 Bridge - Books 93 1256 1904.7 810.9 540.3 1488.8 1921.8 2249.5 12149.2

Age 17 Bridge - Bocks 51-56 4622 492.0 248.7 166.1 306.5 405.0 609.7 1552.4

Age 17 Bridge - Books 61 - 67 7052 335.9 169.5 95.1 203.8 281.2 447.6 1075.3

Age 17 Bridge - Book 90 1786 1017.4 484.3 332.3 633.7 854.3 1300.9 2328.5

* Number in,iudes 5 098 13-year-old students who were assessed as part of the International Assessment of
Mathematics and Science (see A World of Differences. An International Assessment of Mathematics and Science. Technical

Report [King, Bertrand, & Duputs, 1989]).
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Distribution of School Nonresponse Adjustments Assessed Students

Sample

No. of
Cases tun

Standard
peatation Min.

25th
Percentile Median

75th
Percentile Max

Grade 4/Age 9 Main 20312 1.108 0.289 0.796 1.000 1.000 1.000 3.174

Grade 8/Age 13 Main 36699* 1.150 0.318 0.836 1.000 1.000 1.107 2.847

Grade 12/Age 17 Main 32710 1.222 0.450 0.872 1.000 1.000 1.260 3.045

Age 9 Bridge - Books 51-56 5188 1.055 0.172 1.000 1.000 1.000 1.000 2.000

Age 9 Bridge - Book 91 1274 1.047 0.152 1.000 1.000 1.000 1.000 2.007

Age 9 Bridge - Book 92 1240 1.055 0.167 1.000 1.000 1.000 1.000 2.007

Age 9 Bridge - Book 93 1197 1.057 0.174 1.000 1.000 1.000 1.000 2.007

Age 13 Bridge - Books 51-56 55n0 1.002 0.097 0.760 1.000 1.000 1.000 1.890

Age 13 Bridge - Book 90 1938 1.008 0.117 0.775 1.000 1.000 1.000 1.913

Age 13 Bridge - Book 91 1405 1.006 0.106 0.775 1.000 1.000 1.000 1.913

Age 13 Bridge - Book 92 1281 1.000 0.065 0.775 1.000 1.000 1.000 1.913

Age 13 Bridge - Books 93 1256 1.0()f, 0.107 0.775 1.000 1.000 1.000 1.913

Age 17 B;.:idge - Books 51-56 4622 i.154 0.331 0.990 1.000 1.000 1.005 2.000

Age 17 Bridge - Books 61 - 67 7052 1.148 0.325 0.990 1.000 1.000 1.005 2.000

Age 17 Bridge - Book 90 1786 1.159 0.331 0.990 1.000 1.000 1.930 2.012

* Number includes 5,098 13-year-old students who were assessed as pax:. of the International Assessment of

Mathematics and Science (see A World of Differences. An International Assessment of Mathematics and Science. Technical

Report (King, Bertrand, & Dupuis, 1989]).
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Table B-3

Distribution of Session Nonresponse Adjustmes - Assessed Students

No. of Standard 25th 75t1,

Cases Mean Deviation Min, ERKatatat Median Percenk
117

Grade 4/Age 9 Main
Grade 8/Age 13 Main
Grade 12/Age 17 Main

N/A
N/A
N/A

Age 9 Bridge - Books 51-56 5188 1.039 0 142 1.000 1 000 1.000 1.000 2.000
Age 9 Bridge - Book 91 1274 1.037 0.153 1.000 1.000 1.000 1.000 1.997
Age 9 Bridge - Book 92 1240 1.039 0.154 1.000 1.000 1.000 1.000 1.997
Age 9 Bridge - Book 93 1197 1.062 0.210 1.000 1.000 1.000 1.000 2.453
Age 13 Bridge - Books 51-56 5S 0 1.006 0.050 1.000 1.000 1.000 1.000 1.434
Age 13 Bridge - Book 90 1938 1.01E 0.161 1.000 1.000 1.000 1.000 2.961
Age 13 Bridge - Book 91 1405 0.982 0.099 0.411 1.000 1.000 1.000 1.000
Age 13 Bridge - Book 92 1281 1.000 0.000 1.000 1.000 1.000 1.000 1.000
Age 13 Bridge - Books 93 1256 0.990 0.151 0.464 1.000 1.000 1.000 2.647
Age 17 Bridge - Books 51-56 4622 1.093 (1.266 1.000 1.000 1.000 1.000 2.504
Age 17 Bridge - Books 61 - 67 7052 1.068 0.209 1.000 1.000 1.000 1.000 2.000
Age 17 Bridge - Book 90 1786 1.098 0.260 1.000 1.000 1.000 1.000 2.131
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Table B-4

Distribution of Age-Only-Eligible Students Nonrespon.-.e Adjustments - Absessed Students

Sample
No. of
Cases Mean

Standard
Deviatiork Min.

25th
Percentile Median

75th
Percentile Max.

Grade 4/Age 9 Main 23012 1.010 0.087 1.000 1.000 1.000 1.000 2.316
Grade 8/Age 13 Main 36699* 1.007 0.097 1.000 1.000 1.000 1.000 3.068
Grade 12/Age 17 Main 32710 1.011 0.160 1.000 1.000 1.000 1.000 4.656
Age 9 Bridge - Books 51-56 5188 1.014 0.110 1.000 1.000 1.000 1.000 2.273
Age 9 Bridge - Book 91 1274 1.008 0.087 1.000 1.000 1.000 1.000 2.248
Age 9 Bridge - Book 92 1240 1.010 0.081 1.000 1.000 1.000 1.000 1.780
Age 9 Bridge - Book 93 1197 1.022 0.120 1.000 1.000 1.000 1.000 2.273
Age 13 Bridge - Books 51-56 5500 1.000 0.000 1.000 1.000 1.000 1.000 1.000
Age 13 Bridge - Book 90 1938 1.000 0.000 1.000 1.000 1.000 1.000 1.000
Age 13 Bridge - Book 91 1405 1.000 0.000 1.000 1.000 1.000 1.000 1.000
Age 13 Bridge - Book 92 1281 1.000 0.000 1.000 1.000 1.000 1.000 1.000
Age 13 Bridge - Books 93 1256 1.000 0.000 1.000 1.000 1.000 1.000 1.000
Age 17 Bridge - Books 51-56 4622 1.003 0.065 1.000 1.000 1.000 1.000 2.270
Age 17 Bridge - Books 61 - 67 7052 1.005 0.081 1.000 1.000 1.000 1.000 2.270
Age 17 Bridge - Book 90 1786 1.006 0.080 1.000 1.000 1.000 1.000 2.270

* Number includes 5,098 13-year-old students who were assessed as part of the International Assessment of
Me..thematics and Science (see A World of Differences. An International Assessment of Mathematics and Science. Technical
Report [King, Bertrand, & Dupuis, 1989]).
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Table B-5

Distribution of Student Nonresponse Adjustments - Assessed Students

Sample
No. of
Cases Mean

Standard
Deviation Min

25th

Percentile NALIkan

75th

Percentile Max

Grade 4/Age 9 Main 23012 1.080 0.062 1.000 1.044 1.063 1.101 2.121
Grade 8/Age 13 Main 36699* 1.133 0.095 1.000 1.073 1.112 1.159 1.857
Grade 12/Age 17 Main 32710 1.265 0.198 1.000 1.135 1.216 1.320 2.672
Age 9 Bridge - Books 51-56 5188 1.077 0.053 1.000 1.037 1.067 1.108 1.265
Age 9 Bridge - Book 91 1274 1.090 0.069 1.000 1.039 1.077 1.138 1.258
Age 9 Bridge - Book 92 1240 1.088 0.091 1.000 1.021 1. ,5 1.112 1.373
Age 9 Bridge - Book 93 1197 1.081 0.092 1.000 1.019 1.073 1.102 1.667
Age 13 Bri :ge - Books 51-56 5500 1.113 0.11 1.000 1.052 1.091 1.140 2.333
Age 13 Bridge - Book 90 1938 1.121 0.147 1.000 1.048 1.102 1.152 3.667
Age 13 Bridge - Book 91 1405 1.108 0.117 1.000 1.046 1.068 1.138 1.904
Age 13 Bridge - Book 92 1281 1.095 0.107 1.000 1.030 1.065 1.124 2.000
Age 13 Bridge - Books 93 1256 1.121 0.137 1.000 1.053 1.097 1.161 2.200
Age 17 Bridge - Books 51-56 4622 1.277 0.241 1.055 1.167 1.223 1.296 2.749
Age 17 Bridge - Books 61 - 67 7052 1.268 0.262 1.045 1.149 1.205 1.267 3.1414

Age 17 Bridge - Book 90 1786 1.271 0.210 1.026 1.166 1.232 1.311 2.078

* Number includes 5,098 13-year-old students who were assessed as part of the International Assessment of
Mathematics and ccience (see A World of Differt.nces. An Inz.ernationai Assessment of Mathematics and Science. Technical
Report (King, Bertrand, & Dupuis, 1989)).
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Table B-6

Distribution of Trimming Factors - Assessed Students

Sample
No. of
Cases MED

Standard
Deviation Min

25th
Percentile Median

75th
Percentile Max.

Grade 4/Age 9 Main 23012 0.995 0.026 0.7.-:9 1.000 1.000 1.000 1.000
Grade 8/Age 13 Main 36699* 0.998 0.022 0.72S 1.000 1.000 1.000 1.000
Grade 12/Age 17 Main 32710 0.998 3.021 0.760 1.000 1.000 1.000 1.000
Age 9 Bridge - Books 51-56 5188 0.995 0.046 0.560 1.000 1.000 1.000 1.000
Age 9 Bridge - Book 91 1274 0.993 0.032 0.809 1.000 1.000 1.000 1.000
Age 9 Bridge - Book 92 1240 0.996 0.026 0.759 1.000 1.000 1.000 1.000
Age 9 Bridge - Book 93 1197 0.991 C.054 0.556 1.000 1.000 1.00 1.000
Age 13 Bridge - Books 51-56 5500 1.000 0.0u4 0.970 1.000 1.000 1.000 1.000
Age 13 Bridge - Book 90 1938 0.998 0.012 0.901 1.000 1.000 1.000 1.000
Age 13 Bridge - Book 91 1405 0.999 0.037 0.953 1.000 1.000 1.000 1.000
Age 13 Bridge - Book 92 1281 1.000 0.000 1.000 1.000 1.000 1.000 1.000
Age 13 Bridge - Books 93 1256 0.996 0.024 0.847 1.000 1.000 1.000 1.000
Age 17 Bridge - Books 51-56 4622 0.991 0.053 0.'71 1.300 1.000 1.000 1.000
Age 17 Bridge - Books 61 - 67 7052 0.992 0.050 0.654 1.000 1.000 1.000 1.000
Age 17 Bridge - Book 90 1786 0.993 0.040 0.691 1.000 1.000 1.000 1.000

* Number includes 5,'"- 13-year-old students who were assessed as part cf che International Assessment of
Mathematics and Science (si- A World of Differences: An International Assessmen: of Mathematics and Science. Techni,a1

1 Report [King, Bertrand, & Dupuis, 1989]).
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r Table B-7

Sample

Distribution of Poststratification Factors

No. of Standard
Cases Mean Deviation Min.

- Assessed Students

25th
Percentile Median

75th
Percentile Max

Grade 4/Age 9 Main 23012 1.037 0.228 0.618 0.862 1.146 1.146 1.435
Grade 4/Age 9 Main Winter 12293 0.960 0.244 0.529 0.774 0.995 1.123 1.857
Grade 4/Age 9 Main Spring 10719 1.127 0.253 0.667 0.915 1.174 1.290 1.680
Grade 8/Age 13 Main 36699* 1.046 0.165 0.715 0.939 1.051 1.147 1.381
Grade 8/Age 13 Main Winter 19131 1.007 0.271 0.664 0.833 0.924 1.146 1.680
Grade 8/Age 13 Main Spring 17568 1.083 0.224 0.752 0.958 1.027 1.173 1.556
Grade 12/Age 17 Main 32710 1.120 0.116 0.909 1.009 1.110 1.243 1.380
Grade 12/Age 17 Main Winter 18542 1.086 0.166 0.747 0.955 1.067 1.237 1.272
Grade 12/Age 17 Main Spring 14168 1.152 0.118 0.943 1.061 1.156 1.251 1.591
Age 9 Bridge - Books 51-56 5188 1.010 0.273 0.544 0.858 1.072 1.159 1.984
Age 9 Bridge - Book 91 1274 1.025 0.190 0.656 0.992 1.048 1.118 1.262
Age 9 Bridge - Book 92 1240 1.012 0.250 0.598 0.818 1.093 1.212 1.330
Age 9 Bridge - Book 93 1197 1.084 0.236 0.577 1.024 1.051 1.127 7.331
Age 13 Bridge - Books 51-56 5500 1.072 0.167 0.926 0.970 1.030 1.110 1.548
Age 13 Bridge - Book 90 1938 1.050 0.124 0.8( 0.939 1.061 1.227 1.252
Age 13 Bridge - Book 91 1405 '..078 0.183 0.785 0.942 1.054 1.236 1.340
Age 13 Bridge - Book 92 1281 1.170 0.177 0.842 0.926 1.043 1.267 1.310
Age 13 Bridge - Books 93 1256 1.281 0.176 0.974 1.044 1.069 1.329 1.596
Age 17 Bridge - Books 51-56 462? 1.259 0.376 0.939 0.997 1.098 1.327 2.210
Age 17 Bridge - Books 51 - 67 7052 1.211 0.376 0.871 1.077 1.108 1.316 2.985

Age 17 Bridge - Book 90 1786 0.993 0.186 0.985 1.087 1.195 1.282 1.625

* Number includes 5,098 13-year-old st...td,nts who were assessed as part of the International Assessment of
Mathematics and Science (see A World of Differences. An International AssessmeLt of Mathematics and Science. Technical
Report [King, Bertrand, & Dupuis, 1989]).
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Table B-8

Distribution of Aggregate Adjustments to Base Weights - Assessed Students

Sample
No. of

gALta Mlan
Standard
Deviation Min,

25th
Percentile adian

75th
Percentile Max

Grade 4/Age 9 Main 23012 1.245 0.451 0.510 1.012 1.189 1.393 4.702
Grade 8/Age 13 Main 36699* 1.367 0.467 0.542 1.109 1.240 1.513 4.757
Grade 12/Age 17 Main 32710 1.744 0.768 0.970 1.322 1.447 1.793 8.106
Age 9 Bridge - Books 51-56 5188 1.216 0.401 320 0.957 1.184 1.347 3.12
Age 9 Bridge - Book 91 1274 1.191 0.330 84 1.049 1.167 1.320 2.49
Age 9 Bridge - Book 92 1240 1.222 0.393 u.476 1.026 1.213 1.389 2.947
Age 9 Bridge - Book 93 1197 1.230 0.437 0.377 1.052 1.161 1.403 3.645
Age 13 Bridge - Books 51-56 5500 1.220 0.292 0.728 1.033 1.127 1.300 3.772
Age 13 Bridge Book 90 1938 1.230 0.315 0.802 1.069 1.186 1.315 4.178
Age 13 Bridge - Book 91 1405 1.145 0.275 0.414 0.969 1.112 1.293 2.354
Age 13 Bildge - Book 92 1281 1.178 0.224 0.830 0.980 1.189 1.332 2.229
Age 13 Bridge - Books 93 1256 1.305 0.404 0.496 1.089 1.257 1.450 3.685
Age 17 Bridge - Books 51-56 4622 2.027 0.956 1.021 1.266 1.639 2.554 6.708
Age 17 Bridge - Books 61 - 67 7052 1.951 0.993 0.930 1.274 1.608 2.334 9.134
Age 17 Bridge - Book 90 1786 1.937 0.778 1.110 1.394 1.592 2.286 5.495

* Nunber includes 5,098 13-year-old students who were assessed as part of the International As.,essment of
Mathematics and Science (see A World of Differences. An International Assessment of Mathematics and Science. Technical
Report [King, Bertrand, & Dupuis, 1989]).
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Table B-9

Sr le

Distribution

No. of
Cases

of Final

Mean

Student Weight - Assessed Students

Standard 25th
Deviation Min. Percentile Mgdign

75th
Percentile Max

Grade 4/Age 9 Main 23012 194.5 100.6 37.6 122.7 170.0 261.2 1517.4

Grade 8/Age 13 Main 36699* 118.2 65.1 17.7 74.8 104.9 149.7 1449.6

Grade 12/Age 17 Main 327)0 123.0 11.4 31.6 68.0 114.2 152.5 840.0

Age 9 Bridge - Books 51-56 5188 863.0 518.6 134.7 462.8 727.8 1155.3 6584.1

Age 9 Bridge - Book 91 1274 2520.6 1492.7 242.6 1369.7 2222.9 3355.1 9311.3

Age 9 Bridge - Book 92 1240 2586.7 1589.8 227.8 1381.4 2163.3 3497.3 789C.9

Age 9 Bridge - Book 93 1197 2681.8 1654.8 470.7 1444.3 2256.7 3788.1 15842.6

Age 13 Bridge - Books 51-56 5500 784.0 349.3 174.6 549.7 740.0 955.1 4352.6

Age 13 Bridge - Book 90 1938 1569.6 610.4 326.4 1176.3 1484.6 1961.7 6029.8

Age 13 Bridge - Book 91 1405 2170.4 767.0 685.2 1612.6 2163.4 2688.5 4436.1

Age 13 Bridge - Book 92 1281 2373.0 1017.8 587.5 1859.2 2265.3 2797.9 12106.2

Age 13 Bridge - Books 93 1256 2443.2 1205.5 630.3 1821.3 2328.9 2994.6 15380.3

Age 17 Bridge - Books 51-56 4622 971.0 674.2 268.5 536.4 802.8 1152.6 5870.1

Age 17 Bridge - Books 61 - 67 7052 636.4 463.8 125.6 349.2 531.0 744.1 6121.6

Age 17 Bridge - Book 90 1786 1925.8 1226.2 612.4 1106.6 1566.0 2251.3 8733.1

* Number includes 5,098 13-year-old students who were assessed as part of the International Assessment of
Mathematics and Science (see A World of Differences. An International Assessment of Mathematics and Science. Te,hnical

Report (King, Bertrand, & Dupuis, 1989)).

493

533
534



Table B-10

Distributions of Weight Components for Excluded Studen%s

gammulataamala

Base Weight

No. of
Cases nan

Standard
Deviation Min.

25th

Percentile Median

75th

Percentile Max,

Grade 4/Age 9 2254 83.8 45.8 25.6 58.3 66.2 108.3 292.7

Grade 8/Age 13 3064 65.5 36.0 12.8 43.0 59.7 82.0 494.5

Grade 11/Age 17 538 174.7 83.8 78.7 107.2 140.6 228.7 388.1

Grade 12/Age 17 1527 70.5 51.3 25.0 41.8 50.3 98.1 330 9

School Nonresponse Adjustment
Grade 4/Age 9 2254 1.070 0.216 0.796 1.000 1.000 1.000 3.174

Grade 8/Age 13 3064 1.119 0.295 0.760 1.000 1.000 1.058 2.847

Grade 11/Age 17 538 1.158 0.338 0.990 1.000 1.000 1.078 2.000

Grade 12/Age 17 1527 1.212 0.393 0.871 1.000 1.000 1.260 3.045

Session Nonresponse Adjustment
Graea 4/Age 9 2254 1.048 0.153 1.000 1.000 1.000 1.000 2.000

Grade 8/Age 13 3064 1.003 0.064 1.000 1.000 1.000 1.000 1.513

Grade 11/Age 17 538 1.046 0.158 1.000 1.000 1.000 1.000 2.000

Grade 12/Age 17 N/A

Age-only Eligible Nonresponse Adjustment
Grade 4/Age 9 2254 1.0()7 0.066 1.000 1.000 1.000 1.000 2.039

Grade 8/Age 13 3064 1 006 0.089 1.000 1.000 1.000 1.000 3.068

Grade 11/Age 17 538 L.009 0.109 1.000 1.000 1.000 1.000 2.270

Grade 12/Age 17 1527 1.026 0.179 1.000 1.000 1.000 1.000 4.656

Student Nonresponse Adjustment
Grade 4/Age 9 225'3, 1.076 0.168 1.000 1.000 1.004 1.040 1.882

Grade 8/Age 13 3064 1.064 0.188 1.000 1.000 1.000 1.041 3.000

Grade 11/Age 17 538 1.06 0.114 1.000 1.000 1.000 1.056 1.444

Grade 12/Age 17 1527 1.038 0.117 1.000 1.000 1.000 1.032 1.807
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Table B-10 (continued)

4.-

Distributions of Weight Components for Excluded Students

Component/Sawole

Trimming Factor
Grade 4/Age 9
Grade 8/Age 13
Grade 11/Age 17
Grade 12/Age 17

Poststratifi=ation Factor
Grade 4/Age 9
Grade 8/Age 13
Grade 11/Age 17
Grade 12/Age 17

Combined Weighted Adjustments
Grade 4/Age 9
urade 8/Age 13
Grade 11/Age 17
Grade 12/Age 17

Final Student Weight
Grade 4/Age 9
Grade 8/kge 13
GraJe 11/Age 17
Grade 12/Age 17

5:17

No. of
Cases Man

Standard
Deviation Min

25th
Percentile

2253 0.936 0.179 0.301 1.000
3064 0.988 0.051 0.622 1.000
538 0.961 0.143 0.363 1.000

1527 0.972 0.131 0.180 1.000

2253 0.981 0.271 0.618 0.696
3064 1.062 0.186 0.713 0.939
538 1.509 0.401 0.912 1.104

1527 1.109 0.130 0.909 0.991

2253 1.117 0.528 0.314 0.696
3064 1.256 0.461 0.596 0.958
538 1.814 0.766 0.912 1.280

1527 1.365 0.326 0.223 1.091

2253 102.9 78.4 18.3 45.1
3064 80.3 49.5 9.1 52.0
538 318.9 231.3 86.9 183.2

1527 88.0 47.8 23.7 51.6

495

75th
Median Percentile Max

1.000 1.000 1.000
1.000 1.000 1.000
1.000 1.000 1.000
1.000 1.000 1.000

1.069 1.164 1.447
1.082 1..222 1.377
1.548 1.805 2.465
1.110 1.209 1.380

1.107 1.349 4.282
1.184 1.317 3.933
1.692 2.019 6 547
1.235 1.509 5.921

81.3 139.1 566.4
70.4 96.4 641,2

246.5 384.8 1889
71.6 115.3 333.
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Table B-11

Distributions of Weight Components for Teacher Data Files

No. of

Component/Sample Cases mtAn
Standard
Deviation Min

25th
Percentile Hedian

75th

Percentile Max.

Student Nonresponse Adjusted Student Weight

Grade 4 3901 790.0 403.2 251.7 473.9 784.3 944.6 3004.2

Grade 8 3570 869.8 522.1 157.0 D40.7 762.4 1039.1 5344.7

Teacher Nonresponse Adjustment
Grade 4 3901 1.138 0.227 0.946 1.008 1.042 1.138 2.319

Grade 8 3570 1.174 0.255 0.986 1.026 1.095 1.219 3.359

Trimming 7actor
Grade 4 3901 C.994 0.036 0.715 1.000 1.000 1.000 1.000

Grade 8 3570 0.997 0.023 0.757 1.000 1.000 1.000 1.000

Poststratification Factor
Grade 4 3901 1.050 0.194 0.731 1.056 1.067 1.212 1.415

Grade 8 3570 1.021 0.111 0.844 0.967 0.981 1.133 1.170

Final Teacher Data Student Weight
Grade 4 3901 835.5 467.0 184.1 499.0 752.1 015.4 3283.0

Grade 8 3570 873.1 488.3 155.5 557.3 772.3 1089.6 5241.0
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Appendix C

CONTRAST CODINGS AND ESTIMATED EFFECTS
FOR 1988 NAEP CONDITIONING VARIABLES

This appendix contains information about the conditioning variables osed
in the construction of plausible values for ale 1988 assessme-ts of reading,
writing, civics, U.S. history, geography, mathematics, and science.

The first part of the appendix gives the contrast codings for each set
of conditioning variables used in 1988. Codings for the common conditioning
variables, which were used for cross-sectional studies in reading, writing,
civics, U.S. history, aad geography, are given In Table C-1. In addition,

subject-specific conditioning variables used in each doss-sectional study are
given for reading (Table C-2), writing (C-4), civics (C-6), U.S. history
(C-8), and geography (C-9). The complete set of conditioning variables for
each subject area in which plausible values were constructed for tre-ld studi s
are given for reading (Table C-3), writing (C-5), civics (C-7), mathematics

(C-10), and science (C-11).

The second part of the appendix shows the estimated effects, by subject
area, sample(s), and age class, for the conditioning vai-iables used in cross-
stxtional studies for reading (Tables 0-12 to C-18), civics (C-22 to C-27),
U.S. history (C-34 to C-36), and geography (C-37) and for the conditioning
variables used in trend studies for reading (C-19 to C-21), civics (C-28 to
C-33), mathematics (C-38 to C-40), and science (C-4I to C-43).

Note that all effect estimates are in the metrics used in the original

calibration of the scale. The transformations needed to represlnt these
effects in terms of the metric of the final reporting scales appear in the
chapters that describe the scaling of each subject area. Note also that

certain conditioning variables do not have effect estimates. This is because

those variables are approximate linear t.ombinations of the other conditionir.g

variables.

Some condition5nv variables were constructed by re:Ioding the values of a

data variable or by combioing and recoding data from two or more variables. A

descriptica of how these conditioning variables were derived for each subject

area is prwrided in Appendix D.
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Tables C-1 through C-11

CONTRAST CODINGS FOR 1988 NAEP CONDITIONING VARIABLES
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Table C-1

Contrast Codings for 1988 Common Conditioning Variables

Conditioning
Variable

Overall

Gender

Ethnicity

STOC

Region

Parents' Education

Age
Classes

All

All

All

All

All

Al:

Items in the Home All
(Items asked about are
newspaper, >25 books,
enllopedia, and magazines.
Two or more missing - Missing.)

Variable Coding

1 Male
2 Female

1 White
2 Black
3 Hispanic
4 Asian American
5 American Indian
6 Unclassified
BLK Missing

2 Low Metro
3 High Metro
1,4-7 All Others and Missing

1 Northeast
2 Southeast
3 Central
4 West

1 < High School
2 High School Grad
3 Post-High School
4 College Grad
BLK Missing and I E a't Know

1 0 to 2 of the four i:ems
2 Three of the four items
3 Four the four items
BLK Missing

Contrast
Coding*

1

0

1

000
100

010

001

000
000
000

00

10

01

000
100
010
001

0000
1000
0100
0010
0001

00

10

01

00

Multicolumn entries without overbars indicate multiple contrasts.
"Items in the home," for example, induces two contrasts. A response of 2 vs.
all other responses, and a response of 3 vL. all other responses. Barred

columns treated as one contrast.
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Table C-1 (continued)

Contrast Codinip for 1988 Common Conditioning Variables

Conditioning Ag.. Contrast

Variable Classes Variablr Coding Coding*

TV Watching All 1 None 0 00

2 One hour or less per day 1 01

3 Two hours 2 04

4 Three hours 3 09

5 Four hours 4 16

6 Five hours 5 25

7 Six or more hours per day 6 36

BLK Missing 3 09

Home Language Minority All 1 Never 0

(Haw often do people in 2,3 Sometimes, Always 1

your home speak a language BLK Ussing 0

other than English)

Homework 9 1 Don't have any 100

2 Don't do any 010

3 1/2 hour 011

4 One hour 012

5 > One hour 013

BLK Missing 000

13, 17 1 Don't have any 100

2 Don't do any 010

3 1/2 hour 011

4 One hour 012

5 Two hours 013

6 > Two hours 014

BL1: Missing 000

Percent in Lunch Program All 0 000 0

1 001 0

2 002 0

99 099 0

100 100 0

BLK 000 1

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-1 (continued)

Contrast Codings for 1988 Common Conditioning Variables

Conditioning
Variable

Age
Classes Variable Coding

Contrast
Coding*

Percent White in School All 0 - 49 White Minority
50 - 79 Integrated
80 - 100 Predominantly White

10

01
00

BLK Missing 00

Age by Grade All 1 < Modal Age, Modal Grade 0000

2 Modal Age, < Modal Grade 1000

3 Modal Age, Modal Grade, and
Missing 0100

4 Modal Age, > Modal Grade** 0010

5 > Modal Age, Modal Grade 0001

Public v. Private Schools All 1 Public 0

2 Private 1

3 Catholic 1

4 Bureau of Indian Affairs 1

5 Dept. of Defense 1

BLK Missing 1

Someone at Home Helps All 1 Almost Every Day 1

with Homework 2 Once or Twice a Week 1

3 Once or Twice a Month 0

4 Never 0

5 Don't Have Homework 0

BLK Missing 0

Went to Preschool 9 1 Yes 1

2 No 0

3 I Don't Know 0

BLK Missing 0

Sinij.e/Multip1e Pareat

at Home

All 1 Yes to Father and Mother
at Home

1

2 Any Other Responses 0

BLK Missing 0

* Multicolumn entries without overbars indicate multiple contrasts.

Barred columns treated as on?. contrast.

.

** Category not applicable for age class 17.
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Table C-1 (continued)

Contrast Codings for 1988 Common Conditioning Variables

Conditioning Age
Variable Glasses Variable Coding

Contrast
C o ding*

Mother at Home All 1 Yes 1

(Does your mother 2 No 0

live at home) BLK Missing 0

Mother Works Outside 9 1 Yes 1

of Home 2 No 0

3 Mother Not at Home 0

BLK Missing 0

13, 17 1 Yes, Full-Time 1

2 Yes, Part-Time 1

3 No 0

4 Mother Not at Home 0

BLK Missing 0

Grownup at Home 9 1 Yes 1

Right After School 0 No 0

BLK Missing 0

Pages a Day Read for All 1 More Than 20 11

School and Homework 2 16 - 20 11

3 11 - 15 11

4 6 - 10 10

5 5 or Fewer 00

BLK Missing 00

Do You Expect to 13 1 Yes 1

Graduate from High School 2 No 0

BLK Missing 0

Days of School Missed 13,17 1 None 1

Last Month 2 1 or 2 Days 1

3 3 or 4 Days 0

4 5 to 10 Days 0

5 More alan 10 Days 0

BLK Missing 0

* Multicolumn entrfas without overbars indicate mu!tiple contrasts.
Barred columns treated as one contrast.
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Table C-1 (continued)

Contrast Codings for 1988 Common Conditioning Variables

Corr"..tioning

Jariable

Age
Classes Variable Cod!,ng

Contrast
Coding*

Grades in School 13, 17 1 A 4.0

2 A-B 3.5

3 B 3.0

4 B-C 2.5

5 C 2.0

6 C-D 1.5

7 D 1.0

8 < D 0.5

BLK Missing 2.0

High School Program 17 1 General 00

2 College Preparatory 10

3 Vocational, Technical 01

BLK Missing 00

Post-secondary Plans 17 1 Work Full Time 00

2 Two-year College 10

3 Four-year College 01

4 Other 00

BLK Missing 00

Hours of Outside Work 17 1 None 0

2 < 6 Hours 4

3 6 to 10 Hours 8

4 11 to 15 Hours 13

5 16 to 20 Hours 18

6 21 to 25 Hours 23

7 26 to 30 Hours 28

8 > 30 Hours 40

BLK Missing 0

Type of English Class In 17 1 Not Taking 00

2 Advanced Placement 10

3 College Preparatory 10

4 General 00

5 Remedial 01

BLK Missing 00

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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r- Table C-2

Contrast Codings for 1988 Reading Cross-sectional Conditioning Variables

Cond4tioning

Y 'able

Age
Classes

Variable
Name

Variable
Coding

ContraL:.

gRAiRg*

Home environment All RHOME Low 1

and support Mecium 2

High 3

Students' independent All RINDRDG Low 1

reading Medium 2

High 3

Students' use of 13, 17 RUSEMAT Low 1

materials Medium 2

High 3

Teacher instructional 13, 17 RTEACH Low 1

behaviors Medium 2

High 3

Students' behaviors 17 RBEHAV Low 1

and support Medium 2

High 3

Reading strategies 17 RSTRATG Lew 1

Medium 2

High 3

Students' school and 17 RSCHWRK Low 1

coursework Medium 2

High 3

Magazines at home 9 R800101 Yes 1

No 2

M.ssing 2

Books at home All R800301 10 or fewer 1

11 to 20 2

21 to 30 3

More than 30 4

Missing 1

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-2 'continued)

Contrast Codinps for 1988 Reading Cross-sectional Conditioning Iariables

Conditioning Age Variable Variable Contrast.

Variable Classet Name Coding Codin-k

Read ;0ories All R800401 Alm,%st every day 1

Once or twice a week 2

Once or twice a month 3

Never or hardly ever 4

I don't know 4

Missing 4

Read aloud 9 R800501 Almost every day
Once or twice a week 2

Once or twice a mouch 3

Never or hardly ever 4

Missing 4

Read for fwa All S003501 Almost every day 1

Once or twice a week 2

Once or twice a month 3

A few times a year 4

Never or hardly evcr 5

Missing 5

Tell about book All S003502 Almost every day 1

Once or twice a week 2

0 ^- twice a month 3

- times a year 4

Never or hardly ever 5

Missing 5

Books from library All S003503 Almost eery day 1

Once or twice a week 2

Once or twice a month 3

A few times *.ear 4

Never or ha: 'iy ever 5

Missing 5

* Multicolunn entries wirhout overbars indicate multiple ,orttas..s.
Barred columns treated as one contrast.
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Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-sectional Conditioning Variables

Conditioning
Variable

Age
Classes

Variable
Name

Variable

cgding

Contrast

DIEling*

Buy own books All S003504 Almost every day 1

Once or twice a week 2

Once or twice a month 3

A few times a year 4

Nvvet or hardly ever 5

Missing 5

Kind of reader All S003301 A poor reader 1

A good reader 2

A vary good reader 3

I don't know
Missing 1

Teacher asks 9 R800701 Almost every day
Once or twice a week 2

Once or twice a month 3

Never or hardly ever 4

Missing 4

Magazines at home 13, 17 R800201 Yes 1

No 2

Missing 2

Talk about reading 13, 17 R800601 Almost every day 1

Once or twice a week 2

Once or twice month
Never or hardly ever 4

Missing 4

Read after TV show 13, 17 S003505 Almost every day 1

Once or twice a week 2

Once or twice a month 3

A few times a year 4

Never or hardly ever 5

Missing 5

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.



Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-sectional Conditioning Variables

Conditioning
Variable

Age
Classes

Variable
Name

Variable
Coding

Contrast
Coding*

Author you like 13, 17 S003506 Almost every day 1

Once or twice a week 2

Once or twice a month 3

A few times a year 4

Never or hardly ever 5

Missing 5

Read in spare time 13, 17 L601101 Never
Fiction

1

Nonfiction 2

Fiction and nonfiction 2

Missing 1

Use dictionary 13, 17 R800801 Almost every day 1

Once or twice a week 2

Once or twice a month 3

A few times a year 4

Never or hardly ever 5

Missing 5

Use encyclopedia 13, 17 S007309 Almost e.dery day 1

Once or twice a week 2

Once or twice a month 3

A few times a year 4

Never or hardly ever 5

Missing

Analyze reading 13, 17 R801201 A lot 1

Some 2

Not at all 3

Missing 3

Write on reading 13, 17 S008501 Almost every day 1

Once or twice a week 2

Once or twice a month 3

A few times a year 4

Never or hardly ever 5

Missing 5

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-seLtional Conditionin3 Variables

Conditioning
Variable

Age
Classes

Variable
Name

Variable

c2Aing
Contrast
Coding*

Teacher-main idea 13, 17 S004602 Almost every time 1

More than 1/2 the time 2

About 1/2 the time 3

Less that 1/2 the time 4

Never or hardly ever 5

Missing 5

Teacher-vocabulary 13, 17 S004601 Almost every time 1

More than 1/2 the time 2

About 1/2 the time 3

Less than 1/2 the '7.ime 4

Never or hardly ever 5

Missing

Teacher-questions 13, 17 S004701 Almost every time 1

More than 1/2 the time 2

About 1/2 the time 3

Less than 1/2 the time 4

Never or hardly ever 5

Kissing 5

Can't understand 13, 17 S008601 A lot 1

Some 2

None 3

Missing 1

Read story, novel 17 S004301 Almost every day 1

Once or twice a week 2

Once or twice a month 3

A few times a year 4

Never or hard'.y ever 5

Missing 5

Read newspaper 17 S004304 Almost every day 1

Once or twice a week 2

Once or twice a month 3

A few times a year 4

Never or hardly ever 5

Missing

* Multicolumn entries without overbars itdicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-sectional Canditioning Variables

Conditioning
Variable

Age
Cl-ases

Variable
Name

Variable
Coding

Contrast
Coding*

Read magazine 17 S004305 Almost every day 1

Once or twice a week 2

Once or twice a luonth 3

A few times a year 4

Never or hardly ever 5

Missing 5

Read material over 17 S005101 Almost every time 1

More than 1/2 the time 2

About 1/2 the time
Less than 1/2 the time 4

Never or hardly ever 5

Missing 5

Take notes 17 S005102 Almost every time 1

More than 1/2 the time 2

About 1/2 the time 3

Less than 1/2 the time 4

Never or hardly ever 5

Missing 5

Make outlines 17 S005103 Almost every t me 1

More than 1/2 the time 2

About 1/2 the tim( 3

Less than 1/2 the time 4

Never or harily ever 5

Missing 5

Answer questions 17 S005104 Almost every time 1

More than 1/2 the time 2

About 1/2 the time 3

Less than 1/2 the time A

Never or hardly ever 5

Missing 5

AP English 17 S006403 Yes 1

No 2

Missing 2

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-sectional Conditioning Variables

Conditioning
Variable

Age
Classes

Variable
Name

Variable
Coding

Contrast

.C2011.ag*

Remedial English 17 S006401 Yes 1
No 2
Missing 1

Time on literature 17 R800901 Most of the. time 1

More than 1/2 the time 2

About 1/2 the time 3

Less than 1/2 the time.
None or almost none 5
Missing 5

Time on homework 17 R801001 None assigned 0
Don't do it 0
Less than 1 hour 1
1 hour 2
2 i.ours 3
3 hours 4
4 hours 5
5 or more hours 6
Missing 0

English grades 17 R801101 Mostly A 1
A and B 2
Mostly B 3
B and C 4
Mostly C 5
C and D 6
Mostly D 7

Mostly below D 8

Missing 8

Reading level Grd. 4 T019701 1 above grade lever 1of student
2 at grade level 2

3 below grade level 3
Missing

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-sectional Conditioning Variables

Conditioning
Variable

Level of student's
reading group

Help student with reading
with reading aloud aloud

Help student with
comprehensive skills

Help student with word-
attack skills

Help student with
vocabulary

Does student receive
remedial reading prog

Are students assigned to
class by ability

Reading ability level
of student in class

Age
Classes

Variable
Name

Variable
Codiag

Contrast

gisiLng*

Grd. 4 T020001 1 high 11

2 average 12

3 low 13

4 do not have groups 00

Missing 00

Grd. 4 T020111 1 almost every day 1

2 several times a week 2

3 once a week or less 3

Missing 1

Grd. 4 T020121 1 almost every day 1

2 several times a week 2

3 once a week or less 3

Missing 1

Grd. 4 T020131 1 almost every day 1

2 several times a week 2

3 once a week or less 3

Missing 1

Grd. 4 T020141 1 almost every day 1

2 seve*.:al times a week 2

3 once a week or less 3

Missing 1

Grd. 4 T020701 1 yes 1

2 nc 2

Missing 1

Grd. 4 T012601 1 yes 1

2 no 2

Missing 2

Grd. 4 T021701 1 mostly high
2 mostly average 2

3 mostly low 3

4 mixed ability levels 2

Missing 2

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-sectional Conditioning Variables

Conditioning
Variable

Age
Classes

Variable Variable Contrast
Name gkding Coding*

Time spent on typical day Grd. 4 T021801
day for direct instruction

Percent of read5ng Grd. 4 T021901
instruction-individual

Percent of reading Grd. 4 T021902
instruction-small group

Percent of reading Grd. 4 T021903
instructi,Jn-whole class

Are students assigned Grd. 4 T022101
to groups by ability

Use same reading bock Grd. 4 T022201
for all students in class

1 30 minutes or less 1

2 60 minutes 2

3 90 minutes 3

4 120 minutes or more 3

Missing 3

< 10 11

10-14 12

15-24 13

25-100 14

Hissing 00

0-24

25-49
50-74
75-100
Missing

11

12

13

14

00

0-24 11
25-49 12

50-74 13

75-100 14

Missing 00

1 yes 1

2 no 2

3 Do not form
reading groups 3

Missing 3

1 yes 100
2 No, diff levels
within same basal 010

3 No, use different
basal series 001

4 No, use other books
or magazines 000

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treatec, as one contrast.
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Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-sectional Conditioning Variables

Conditioning
Variable

Age
Classes

Variable
Name

Variable

§.211ing

Contrast
Coding*

Number of resources used Grd. 4 T022301- 0 0

(of 5--book collection,
children's paper,
reading kits, computer,
instruction software

T022305 1

2

3

4

1

2

3

4

5 5

How often - read aloud to Grd. 4 T022421 1 almost every day 1

students 2 1-2 times a week 2

3 1-2 times a month 3

4 a few times a year 4

5 never 5

Missing 5

How often - have students Grd. 4 T022431 1 almost every day 1

meet in small groups 2 1-2 times a week 2

3 1-2 times a month 3

4 a few times a year 4

5 never 5

Missing 5

How often - have students
write about something

Grd. 4 T022441 1 almost every da:,

2 1-2 times a week
1

2

they read 3 1-2 time; a month 3

4 a few times a year 4

5 never 5

Missing 5

How often - have students Grd. 4 T022451 1 almost every day 1

complete workbooks 2 1-2 times a week 2

3 1-2 times a month 3

4 a few times a year 4

5 never 5

Missing 5

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-sectional Conditioning Variables

Conditioning
Variable

How often - have students
refd books they choose

How often - have students
read information material

How often - take class to
the library

Highest academic degree
held

Number of special
trainings in teaching
reading (of 4--inservice,
undergrad, graduate,
continuing educ.)

Age
Classes

Variable
Name

Variable Contrast
Coding*

Grd. 4 T022461

_g2011iRS

1 almost every day 1

2 1-2 times a week 2

3 1-2 times a month 3

4 a few times a year 4

5 never 5

MIssing 5

Grd. 4 T022471 1 almost every day 1

2 1-2 times a week 2

3 1-2 times a month 3

4 a few times a year 4

5 never 5

Missing 5

Grd. 4 T022481 1 almost every day 1

2 1-2 times a week 2

3 1-2 times a month 3

4 a few times a year 4

5 never 5

Missing 5

Grd. 4 T023201 1 High school diploma 1

2 Associate degree/
voc certificate 2

3 Bachelor's degree 2

4 Master's degree 3

5 Educatnl specialist 4

6 Doctorate 4

7 First professional
degree 4

Missing 2

Grd. 4 T023502- 0 0

T023505 1 1

2 2

3 3

4 4

* Multicolumn entries without overbars indicate multiple coLtrasts.
Barred columns treated as one contrast.
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Table C-2 (continued)

Contrast Codings for 1988 Reading Cross-sectional Conditioning Variables

Conditioning
Variable

Age
Classes

Variable
Name

Variable

§s_Aing

Contrast

gps.line*

Ability to get desired Grd. 4 T024001 I get all needed 1

instructional materials 2 get most needed 2

and resources 3 get some needed 3

4 don't get any needed 3

Missing 3

If could start over,
would become a teacher

Grd. 4 T024101 I certainly
2 probably

1

2

3 chances about even 3

4 probably not 4

5 certainly not 5

Missing 3

* Multicolumn entries withc t overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-3

Contrast Codings for 1988 Reading Trend Conditioning Variables

Conditioning
Variab e !%zes

Overall All

Gender All

Ethnicity All

STOC All

Region All

Parents' Education All

Items in the Home
(the items asked are:
Newspaper, Dictionary,
> 25 books, Encyclopedia,
Video games, Magazines)

All

Contrast
Variable Coding Coding*

1

1 Male 0

2 Female 1

1 White 000

2 Black 100

3 Hispanic 010

4 Asian American 001

5 American Indian 000

6 Unclassified 000

2 Low Metro 00

3 High Metro 10

1,4-7 All Others and Missing 01

1 Northeast 000

2 Southeast 100

3 Central 010

4 West 001

1 < High School 0000

2 High School Grad 1000

3 Post-High School 0100

4 College Grad 0010

BLK Missing and I Don't Know 0001

0 None of the six items 00

1 One of the six items 10

2 Two of the six items 20

3 Three af the six items 30

4 Four of the six items 40

5 Five of the six items 50

6 3ix of the six items 60

ALK Missing 01

* Multicolumn entries without overbars indicate multiple contrasts.

Barred columns treated as one contrast.
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Table C-3 (continued)

Contrast Codings for 1988 Reading Trend Conditioning Variables

Conditioning
Variable Ages Variable Coding

Contrast
Coding*

TV Watching All 1 None 0 00
2 One hour or less per day 1 01
3 Two hours 2 04
4 Three hours 3 09
5 Four hours 4 16
6 Five hours 5 25
7 Six or mre hours per day 6 36
BLK Missing 3 09

Hombwork All 1 Don't have any 00
2 Don't do any 00
3 < one hour 10
4 One to two hours 20
5 > two hours 30

BLK Missing 01

Home Language Minority All 1 English 00

2 Spanish 10
3 Other 10

BLK Missing 0]

Pages Read All 1 More than 20 10

2 16-20 10

3 11-15 10

4 6-10 10

5 5 or fewer 00
BLK Missing 01

Percent in Lunch Program All 0 0000
1 0010
2 0020

95 0990
100 1000
BLK Missing 0001

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-3 (continued)

Contrast Codings for 1988 Reading Trend Conditioning Variables

Conditioning
Variable Ages Variable Coding

Contrast
Coding*

Percent White in School All 0-49 White Minority
50-79 Integrated

100
010

80-100 Predominantly White 001
BLK Missing 000

Courses Taken 9,13 0 None of the seven 00.00
(The courses asked about 1 One of the seven 01.00
are Gym, Art, Music, 2 Two of the seven 02.00
Foreign Lang, Computer, 3 Three of the seven 03.00
Drama, Science. 4 Four of the seven 04.00
3 or more missing 5 Five of the seven 05.00
missing) 6 Six of the seven 06.00

7 All seven 07.00
BLK Missing 00.01

Age by Grade All 1 < modal age, At modal grade 0000
2 At modal age, < modal grade 1000
3 At modal age, At modal g:ade 0100
4 At modal age, > modal grade 0010
5 > modal age, At modal grade 0001
BLK Missing 0100

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-4

Contrast Codings for 1988 Writing Cross-sectional Conditioning Variables

Conditioning Contrast

Variable Grades Variable Coding cfAing*

Enjoy Writing All 1. Almost Always 5

2. More than half the time 4

3. Half the time 3

4. Less than half the time 2

5. never 1

BLK missing 3

Positive Teacher All 0 No positive feedback 0

Feedback 1 Little positive fe,'back 1

2 Some positive feedback 2

3 A Lot of positive feedback 3

BIK missing 0

Negative Teacher All 0 no negative feedback 0

Feedback 1 Little negative feedback 1

2 Lots of negative feedback 2

BLK missing 0

Amount Written for 8,12 alot of short, never long 100000

English Class a lot of short, a lot of long 010000

a lot of short, some long 001000

some short, some long 000100

some short, never long 000010

some short, a lot of long 000001

never short, a lot of long 000001

never short, some long 000001

never short, never long 000000

either missing 000100

Amount Written for 8,12 a lot of short, never long 100000

History Class a lot of short, a lot of long 010000

a lot of short, some long 001000

some short, some long 000100

some short, never long 000010

some short, a lot uf long 000001

never short, a lot of long 000001

never rhort, some long 000001

never short, never long 000000

either missing 000100

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-4 (continued)

Contrast Codings for 1988 Writing Cross-sectional Conditioning Variables

Conditioning Contrast
Variable Grades Variable Coding cgAing*

Instruction on 8,12 1. Almost Always
Wtiting Process II 2. More than half the time 4

3. Half time 3

4. Less than half the time 2

5. Never 1

BLK missing 3

Success in English 8,12 1. a lot 1

Class II 2. some 2

3. none 3

BLK missing 2

Success in English 12 1 Mostly A 8

Class III 2 Between A and B 7

3 Mostly B 6

4 Between B and C 5

5 Mostly C 4

6 Between C and D 3

7 Mostly D 2

8 Mostly < D 1

BLK missing 5

Time Spent on 12 1 lots of time 4

Wtiting III 2 some time 3

3 little time 2

4 no time 1

BLK missing 2

Revisions 12 1 Almost Always 5

2 More than half the time 4

3 Half the time 3

4 Less than half the time 2

5 Never 1

BLK Missing 3

* Multicolumn entries without overbars indicate multiple contrastb.
Barred columns treated as one contrast.
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Table C-4 (continued)

Contrast Codings for 1988 Writing Cross-sectional Conditioning Variables

Conditioning
Variable Grades Variable Coding

Contrast
C*Aina*

Planning 12 1 Almost Always 5

2 More than half the time 4

3 Half the time 3

4 Less than half the time 2

5 Never 1

BIK missing 3

Time Spent on Writing II 8 1 Weekly 4

2 Monthly 3

3 Yearly 2

4 Never 1

BLK Missing 3

Time Spent on Writing I 4 1 Weekly 300

2 Monthly 010

3 Yearly 01
4 never 000

BLK missing 010

Success in English 4 1 Daily 1000

Class I 2 Weekly 0100

3 Monthly 0010

4 Yearly 0001

5 Never 0000

BLK Missing 0010

Instruction on 4 1 Almost Always 5

Writing Process I 2 More than half the time 4

3 Half time 3

2 Less than half tne time 2

1 Never 1

BLK Missing 3

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-5

Contrast Codings for 1988 Writing Trend Conditioning Variables

Conditioning
Variable 042 Variable Coding

Contrast

g2Aing*

Overall All 1

Sex All I Hale 0

2 Female 1

Ethnicity All 1 White 10
2 Black 00
3 Hispanic 01
4 Asian American 10
5 American Indian 10
6 Unclassified 10
BLK Missing 10

STOC All 2 Low Metro 00
3 High Metro 10
1,4-7 All others 01

Region All 1 Northeast 300
2 Southeast 100
3 Central 010
4 West 001

Parents' Education All 1 < High School 0000
2 High School Grad 1000
3 Post-High School 0100
4 College Grad 0010
5 1 Don't Know, Missing 0001

Grade All 4 00
8 10
11 01

Items in the Home All 1 0 to 3 of five items 00
2 4 of five items 10

3 all five items 01
BLK missing 00

Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Tabl.a C-5 (continued)

Contrast Codings for 1988 Writing Trend Conditioning Variabies

Conditioning
Variable Ages Variable Coding

Contrast
Coding*

10

CO

01

00000

Modal age

Homework

All

All

1 less than modal age
2 modal age
3 greater than modal age

1 Don't have any
2 0 done 10000
3 less than 1 hour 01000
4 1 to 2 hours 00100
5 2+ hours 00010
BLK missing 00001

School Type All 1 public 0

2 private 1

3 Catholic 1

4 Bureau of Indian Affairs 1

5 Dept. of Defense 1

missing 1

TV Watching All 1 less than 1 hour 0 00
2 1 hour 1 01

3 2 hours 2 04

4 3 hours 3 09

5 4 hours 4 16

6 5 hours 5 25

7 more than 6 hours 6 36

BLK missing 3 09

Mother's wcrking All 1 yes 1

Outside of home 2 no 0

AU missing 0

Primary language All 1 Ere,lish 00

Spoken in the home 2 Spanish 10

3 other 01

4 missing 01

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-5 (continued)

Contrast Codings for 1988 Writing Trend Conditioning Variables

Conditioning
Variable Ages Variable Coding

Contrast

g2Lling*

Percent Lunch Program All 0 000 0
1 001 0
2 002 0

99 099 0
100 100 0
BLK missing 000 1

Percent of White All 0-49.9 Minority school 00

Students in School 50-79.9 Integrated school 10

80-100 Predominantly White 01

BLK Missing 01

Grades in School All 1. Mostly A 4.0
2. Mostly B 3.0

3. Mostly C 2.0
4. Mostly D 1.0
5. Less than D 0.0
6. between A and B 3.5

7. between B and C 2.5
8. between C and D 1.5
9. between D and F 0.5

BLK missing 2.0

Pages a Day Read for All 1. more than 20 100

School and Homework 2. 16 - 20 100

3. 11 - 15 100

4. 6 - 10 010
5. less than 5 001

BLK missing 000

Number of Reports All 0 no repoits, or missing 0

Witten 1 one report 1

2 two reports 2

3 three reports 3

4 four reports 4

5 five reports 5

6 six reports 6

7 seven reports 7

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-6

Contrast Codings for 1988 Civics Cross-secticnal Conditioning Variables

Conditioning
Variable

Frequency of
Social Studies
Class

Studied Govern-
ment

Number of
subjects
studied a lot
(out of 6)

Studied Laws

Studied Judges
and Courts

Studied
President
and Leaders

Studied
Elections
and Voting

Grades
Variable
Name

Variable
Codinz

Contrast
Coding*

4 (Main and
Intercorr.)

S008701 1 everyday
2 3-4/wk
3 1-2/wk
4 less than l/wk

1000
0100
0010
0001

5 never or hardly ever 0000
missing 0000

4 (Main and P800501 1 yes 10

Intercorr.) 2 no 00

missing 01

4 (Main) ST-ALOT 0 o
1 1
2 2

3 3

4 4

5 5

6 6

4 (Main and P800601 1 a lot 1

Intercorr.) 2 some 1
3 not at all 0
missing o

4 viain) P800701 1 a lot 1
2 some 1
3 not at all 0
missing o

4 (Main and P800801 1 a lot 1

Interco_r.) 2 some 1

3 not at all o
missing o

4 (Main) P800901 1 a lot 1

2 some 1

3 not at all o
missing o

* Multicolumn entries without overbars in&cate multiple contrasts.
Barred columns treated as one contrast.
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Table C-6 (continued)

Contrast Codings for 1988 Civics Cross-sectional Conditioning Variables

Conditioning
Variable

Studied
Community

Studied Rights
and Responsi-
bilities

Frequency of
Current Events

Studied Civics
in Fifth Grade

Studied Civics
in Sixth Grade

Studied Civics
in Seventh Grade

Studied CiviLs
in Eighth Grade

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

5 71

530

Grades
Variable

Name
Variable
Coding

Contrast
Coding*

4 (Main and P801001 1 a lot 1

Intercorr.) 2 some 1

3 not at all 0

missing 0

4 (Main) P801101 1 a lot 1

2 some 1

3 not at all 0

missing 0

4 (Main) P802101 1 every day 1000
2 3-4/wk 0100
3 1-2/month 0010
4 few/year 0001
5 never 0000
missing 0000

8 (Main and P800101 1 yes 1
Intercotr.) 2 no 0

3 don't know 0
missing 0

8 (Main and P800102 1 yes 1

Intercorr.) 2 no 0

3 don't know 0

missing 0

8 (Main and P800103 1 yes 1

Intercorr.) 2 no 0

3 don't know 0

missing 0

8 (Main and P800104 1 yes 1

Intercorr.) 2 no 0

3 don't know 0

missing 0



Table C-6 (continued)

Contrast Codings for 1988 Civics Cross-sectional Conditioning Variables

Conditioning
Variable Grades

Variable
Name

Variable
Coding

Contrast
Coding*

Studied Civics 8 (Hain and STCV -INC 1

Incomplete Set
of Answers

Intercorr.) 0 0

Number of 8 (Main) ST -ALOT 0

Subjects Studied 1 1

a lot (out of 10) 2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

10 10

Studied 8 (Main and P801201 1 a lot 2

Constitution Intercorr.) 2 some 2

3 not at all
missing

1

Studied Congress 8 (Main and P801202 1 a lot 2

Intercorr.) 2 some 2

3 not at all
missing

1

Studied 8 (Main and P801203 1 a lot 2

Intercorr.) 2 some 2

3 not at all
missing

1

Studied Courts 8 (Main and P801204 1 a lot 2

Intercorr.) 2 some 2

3 not at all
missing

1

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

531

572



Table C-6 (continued)

Contrast Codings for 1988 Civics Cross-sectional Conditioning Variables

Conditioning
Variable Grades

Variable
Name

Variable

caling

Contrast

221.0ling*

Studied 8 (Main and P801205 1 a lot 2
President Intercom) 2 some 2

3 not at all 1

missing 0

Studied 8 (Main and P801206 1 a lot 2
Political Intercorr.) 2 some 2
Parties 3 not at all 1

missing 0

Studied State 8 (Main and P801207 1 a lot 2

and Local Intercorr.) 2 some 2

Government 3 not at all 1

missing 0

Studied 8 (Main and P801208 1 a lot 2

Dem",cracy Intercorr.) 2 some 2

3 not at all 1

missing 0

Studied Other 8 (Main) P861209 1 a lot 2

Governments 2 some 2

3 not at all 1

missing 0

Studied Rights & 8 (Main) P8012iu 1 a lot 2

Responsibilities 2 some 2

3 not at all 1

missing 0

Active in 4 8 (Main) tWA-ACT 1 1

Areas of Civics 0 0

(1, 2, 5, 8)

Active in 2 8 (Main) CVB-ACT 1 1

Areas of Civics 0 0

(3, 10)

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

532
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Table C-6 (continued)

Contrast Codings for 1988 Civics Cross-sectional Conditioning Variables

Conditioning
Variable Grades

Variable
Name

Variable Contrast

QP_Aig*

Active in 2 8 (Main) GVC -ACT

-Q2ding

1 1

Areas of Civics 0 0

(4, 9)

Acttve in 2 8 (Main) MD-ACT 1 1
Areas of Civics 0 0
(6, 7)

Not Active in 8 (Main) MID -NOT 1 1
2 Areas of 0 0
Civics (6, 7)

Difficulty 8 (Main) S008801 1 a lot 1

Reading Text 2 some 1

3 none 0

missing 1

Studied Civics 12 (Main and Pbv)201 1 yes 1

in Ninth Grade Intercorr.) 2 no 0

3 don't know 0

0 0

Studied Civics 12 (Main and P800202 1 yes 1

in Tenth Grade Intercorr.) 2 no 0

3 don.c know 0

0 0

Studied Civics 12 (Main and P800203 1 yes 1

in Eleventh Grade Intercorr.) 2 no 0

3 don't know 0

0 0

Studied Civics 12 (Main and P800204 1 yes 1

in Twelfth Grade Intercorr.) 2 no 0

3 don't know 0

missing 0

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

533

574



Table C-6 (continued)

Contrast Codings for 1988 Civics Cross-sectional Conditioning Variables

Conditioning
Variable Grades

Variable
Name

Variable
Coding

Contrast

gaciing*

1Studied Civics 12 (Main and STCV-INC
Incomplete Set
of Answers

Intercorr.) 0 0

Years of 12 (Main and GOVT 0 0
Government Study lntercorr.) .25 .25
You Have Had .5 .5

1.0 1.0
2.0 2.0

Advanced 12 (Main and P800401 1 yes 1
Placement Intercorr.) 2 no

missing

Number of 12 (Main and ST-ALOT 1 1

Subjects Studied
a Lot (out cf 10)

Intercorr.) 0 0

Average Level 12 (Main and ST-AVE 1 1

of Study for 10 Intercorr.) 0 0
Subjects

Level of 12 (Main) CIV-INT 3 3

Interest in 2 2

Civics 1 1

1 1

0

Mock Election 12 (Main) P801501 1 several times 1

Trials 2 once or twice 1

3 never
missing

Degree of 12 (Main) GOVATTN 2 2

Attention 1 1

Government Pays 0

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

534

5'75



Table C-6 (cceAtinued)

Contrast Codings for 1915., Civics Cross-sectional Conditioning Variables

Conditioning
Variab e Grades

Variable

Hasa

Variable

g24ing

Contrast
Coding*

Took Civic 12 (Main) HADCIV 1 yes 1

Class (P801801) 2 no 0

missing 0

Amount of Civics 12 (Main) CVHWORK 0 0

Homework .5 .5

1 1

2 2

3 3

4 4

5 5

Civics Grades 12 (Main) CVGRADES 4.0 4.0

in School 3.5 3.5

3.0 3.0

2.5 2.5

2.0 2.0

1.5 1.5

1.0 1.0

.5 .5

Active in 4 12 (Main) CVA-ACT 1 I

Are', of Civics 0 0

(1, 2, 5, 8)

Active in 2 12 (Main) CVB-ACT 1 1

Areas of Civics 0 0

(3, 10)

Active in 2 12 (Main) CVC-ACT 1 1

Areas of Civics 0 0

(4, 9)

Active in 2 12 (Main) CVD-ACT 1
i
A

Areas of Civics 0 0

(6, 7)

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

5 7
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Table C-6 (continued)

Contrast Codings for 1988 Civics Cross-sectional Conditioning Variables

Conditioning
Variab e

Not Very Active
in These 2 Areas
of Civics

Grades

12 (Main)

Variable Variable Contrast
Name Codirg gclding*

CVD -NOT 1 1

0 0

At Least Some 12 (Main) RDDIF 1

Difficulty in 0
Reading or Missing

1

0

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

536

577



Table C-7

Contrast Codings for Civics Trend Conditioning Variables

Conditioning
Variable Ages Year

Variable
Name

Variable
Coding

Contrast
Coding*

Gender 13, 17 1976 SEX 1 Male 0

2 Female 1

1982 SEX see 1976-SEX
1988 DSEX see 1976-SEX

Ethnicity 13, 17 197f:. COLLRACE 1 White 000

2 Black 100

3 Hispanic 010

4 Other 001

BLK missing 001

1982 COLIRACE see 1976-COLLRACE
1988 RACE 1 White 000

2 Black 100

3 Hispanic 010

4 Asian Am. 001

5 Am. Ind. 001

6 Unclass. 001

Blk,miss 001

STOC 13, 1: 1976 STOC 2 Low Metro 00

3 High Metro 10

1,4-7,miss 01

1982 STOC see 1976-STOC
1988 STOC see 1976-STOC

Region 13, 17 1976 REGOBE 1 Northeast 000

2 Southeast 100

3 Central 010

4 West 001

1982 REGOBE see 1976-REGOBE

1988 REGION see 1976-REGOBE

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

537

578



Table C-7 (continued)

Contrast Codings for Civics Trend Conditioning Variables

Conditioning
Variable Ages Year

Variable
Name

Variable
Coding

Contrast
Coding*

Parents' Ed. 13, 17 1976 PAREE 1 < hs 000
2 hs grad 100
3 post-hs 010

Blk,miss 001

Parents' Ed. 2 13, 17 1982 PPARED 1 < hs 0000
(derived) 2 hs grad 1000

3 post-hs 0100
4 col grad 0010
Blk,miss,don't know 0001

1988 PARED 1 < hs 0000
2 hs grad 1000
3 post-hs 0100
4 col grad 0010
Blk,miss,don't know 0001

Items in the Home 13, 17 1976 HOMEENV 1 0-2 items 00

2 3 items 10

3 4 items 01

Blk,miss,don't know 00

1982 HOMEENV see 1976-HOMEENV
1988 HOMEEN2 see 1976-HOMEENV

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columna treated as one contrast.

538

579



Table C-7 (continued)

Contrast Codings for Civics Trend Conditioning Variables

Conditioning
Variable Ages Year

Variable
Name

Variable
Coding

Contrast

cading*

TV Watching 13, 17 1976 not avail.

1982 E07.5301 1 none 0 00

2 1 hr,less 1 01

3 1 hr 1 01

4 2 hrs 2 04

5 3 hrs 3 09

6 4 hrs 4 16

7 5 hrs 5 25

8 6 or more 6 36

Blk,miss 3 09

1988 B001801 1 none 0 00

2 1 hr,less 1 01

3 2 hrs 2 04

4 3 hrs 3 09

5 4 hrs 4 16

6 5 hrs 5 25

7 6 or more 6 36

Blk,miss 3 09

Home Language 13 1976 not avail.

Minority 1982 E075602 1 never 0

2 sometimes 1

3 often 1

Blk,miss 0

1988 B003201 1 never 0

2 sometimes 1

3 always 1

Blk,miss 0

17 1976 OTHLANG 1 often 1

2 sometimes 1

3 never 0

Blk,miss 0

1982 E075602 see 1976-0THLANG

1988 B003201 1 never 0

2 sometimes 1

3 always 1

Blk,miss 0

* Multicolumn entries without overbars indicate multiple contrasts.

Barred columns treated as one contrast.

539
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Table C.7 (continued)

Contrast Codings for Civics Trend Conditioning Variables

Conditioning
Variable Ages XgAr

Variable
Name

Variable

g2Aing

Contrast

ckding*

Homework 13, 17 1976 not avail.
1982 E075801 1 don't have 100

2 don't do 010
3 < 1 hr 011
4 1-2 hrs 012
5 > 2 hrs 013
Blk,miss 000

1988 B003901 1 don't have 100
2 don't do 010
3 1/2 hr 011
4 1 hr 012
5 2 hrs 012

6 > 2 hrs 013
Blk,miss 000

% White in School 13, 17 1976 PCTWHITE 1 none 10

2 0-9% 10

3 10-11 10

4 20-29% 10

5 30-39% 10

6 40-49% 10

7 50-59% 01

8 60-69% 01

9 70-79% 01

10 80-89% 00

11 90-99% 00

12 100% 00

Blk,miss 00

1982 PCTWHITE 0-0 white minor. 10

50-79 integ. 01

80-100 white 00

Blk,miss 00

1988 PCTWHT see 1982-PCTWHITE

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

540
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Table C-7 (continued)

Contrast Codings for Civics Trend Conditioning Variables

Conditioning

YALiAhlt Ages, Year
Variable

Name
Variable
Coding

Contrast

giding*

Grade 13 1976 COLLGRD 1 < modal gr 00

2 7th gr 00

3 8th gr 10

4 > modal gr 01

1982 COLLGRD see 1976-COLLGRD
1988 MODGRD 1 < modal gr 00

2 8th gr 10

3 > modal gr 01

17 1976 COLLGRD 1 < modal gr 00

2 10th gr 00

3 llth gr 10

4 > modal gr 01

1982 COLLGRD see 1976-COLLGRD
1988 MODGRD 1 < modal gr 00

2 llth gr 10

3 > modal gr 01

Public v. 13, 17 1976 not avail.
Private School 1982 PUBPRVSC 1 public 0

2 other 1

Blk,miss 1

1988 SCHTYPE 1 public 0

2 private 1

3 Catholic 1

4 B. Ind. 1

5 D. Defense 1

Blk,miss 1

Multicolumn entries without overbars indicate multiple contrasts.
Barred colymns treated as one contrast.

541 5 R 2



Table C-7 (continued)

Contrast Codings for Civics Trend Conditioning Variables

Conditioning
Variable Ages Year

Vat:iable

Name
Variable

c24ing

Contrast

c2Aing*

Grades in School 13 1976 not avail.
1982 E075901 1 A 4.0

2 A-B 3.5

3 B 3.0

4 B-C 2.5

5 C 2.0

6 C-D 1.5

7 D 1.0

8 < D 0.5

Blk,miss 2.0

1988 B005401 see 1982-E075901

17 1976 GRADES 1 A 4.0

2 A-B 3.5

3 B 3.0

4 B-C 2.5

5 C 2.0

6 C-D 1.5

7 D 1.0

8 < D 0.5

Blk,miss 2.0

1982 E075901 see 1976-GRADES
1988 B005401 see 1976-GRADES

H.S. Program 17 1976 HSPROG 1 general 00

2 col prep 10

3 agriculture 01

4 business 01

5 distributive 01

6 health 01

7 home ec 01

8 industrial 01

Blk,miss 00

1982 E076001 1 general 00

2 col prep 10

3 vocational 01

Blk,miss 00

1988 B005001 see 1982-E076001

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

542
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Table C-7 (continued)

Contrast Codings for Civics Trend Conditioning Variables

Conditioning
Variable Ages Year

Variable
Name

Variable
Coding

Contrast
Coding*

Ibraes in 17 1976 E141801 1 true 10

courses 2 somewhat 01

3 not true 00

Blk,miss 01

1982 not avail.

1988 P802501 see 1976-E141801

Politics in 17 1976 E141802 1 true 10

courses 2 somewhat 01

3 not true 00

Blk,miss 01

1982 not avail.
1988 P802601 see 1976-E141802

Nothing new 17 1976 E141803 1 true 10

2 somewhat 01

3 not true 00

Blk,miss 01

1982 not avail.

1988 P802701 see 1976-E141803

Knowledge to 17 1976 E141804 1 true 10

Participate 2 somewhat 01

3 not true 00

Blk,miss 01

1982 not avail.

1988 P802801 see 1976-E1418C4

National 17 1976 E141401 1 every day 100

Discussions 2 1-2/wk. 010

3 3-4/month Ool

4 hardly ever 000

Blk,miss 010

1982 not avail.

1988 P802901 see 1976-E141401

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

543

a

5 R 4



Table C-7 (continued)

Contras: Codings for Civics Trend Conditioning Variables

Conditioning Variable Variable Contrast

Variable Ages Year Vame Coding g24ing*

International 17 1976 E141402 1 every day 100

Discussions 2 1-2/wk. 010

3 3-4/month 001

4 hardly ever 000

Blk,miss 010

1982 not avail.
1988 P833001 see 1976-E141402

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated is one contrast.

544
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Table C-8

Contrast Codings for 1988 U.S. History Cross-sectional Conditioning Variables

Conditioning Age Variable Variable Contrast

Variable Classes Name gssling Coding*

How often have social
studies class

9 HIS TAKE Never, hardly ever
or missing 0

Less than once a week 1
Once or twice a week 2

Three or four times
a week 3

Every day 4

Ever studied history
of our country

9 STUD.HIS No or missing 0

Yes 1

Studied early explorers 9 STUD.EXP Not at all or missing 0
Some 1

A lot 2

Studied Inclians 9 STUD.IND Not at all or missing 0
Some 1

A lot 2

Studied pilgrims 9 STUD.PIL Not at all or missing 0
Some 1

A lot 2

Studied George 9 STUD.GW Not at all or missing 0

Washington Some 1

A lot 2

Studied pioneers 9 STUD.PIO Not at all !..Nr missing 0

Some 1

A lot 2

Studied slavery 9 STUD.SLA Not at all or missing 0
some 1

A lot 2

Studied people who
invent things and
make new discoveries

9 STUD.INV Not at all or missing 0
Some 1

A lot 2

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

545



Table C-8 (continued)

Contrast Codings for 1988 U.S. History Cross-sectional Conditioning Vari,l)les

Conditioning
Variable

Study U.S. hlstory in
grades 5, 6, 7, 8

Studied early periods
of U.S. history

Studied later periods
of U.S. history

Social studies teacher
asks you to do things

Difficulty reading social
studies textbook

Study -.S. history in
grade 9, 10, 11, 12

U.S. history coursework
completed

Age Variable Variable Contrast
Classes Name Coding Coding*

33 HIS TAKE Not studied 0

Studied in 1 grade 1

Studied in 2 grades 2

Studied in 3 grades 3

Studied in 4 grades 4

13 EARLY H Not at all
Some 1

A lot 2

13 POST CH Not at all
Some 1

A lot 2

13 TEACH H Never 0

Few times a year 1

Once or twice a month 2
Once or twice a week 3

Almost every day 4

13 TEXTBOOK None 0

Some 1

A lot 2

17 HIS TAKE Not studied 0

Studied in 1 grade 1

Studied in 2 grades 2

Studied in 3 grades
Studied in 4 grades 4

17 HIS COUR None 00
< half a year 25

Half a year 50

Half a year to 1 year 75
One year 100
More than one year 200

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-8 (continued)

Contrast Codings for 1988 U.S. History Cross-sectional Conditioning Variables

Conditioning Age Variable Variable Contrast

Variable Classes Name Coding Coding*

Studied early periods of 17 AM HIST Not at all 0

U.S. history Some 1

A lot 2

Studied later periods of 17 WORLD H Not at nll 0

U.S. history Some 1

A lot 2

Studied minorities and 17 MIN/WOM Not at all 0

women Some 1

A lot 2

Like studying U.S.
history

17 LIKE H Never studied
Like other subjects

0

better 1

Interesting 2

One of favorites 3

Ever had U.S. history 17 HAD HIST No 0

Yes 1

Time spent each week on 17 HOMEWK H None assigned 0

U.S. history homework Haven't done it 0

Less than 1 hour .5

1 hour 1

2 hours 2

3 hours 3

4 hours 4

5 hours or more 5

Grades in U.S. history 17 GRADES H Mostly A 4.0

Half A and half B 3.5

Mostly B 3.0

Half B and half C 2.5

Mostly C 2.0

Half C and half D 1.5

Mostly D 1.0

Mostly below D 0.0

* Multicolumn entries without overbars indicate multille contrasts.
Barred columns treated as one contrast.

547
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Table C-8 (continued)

Contrast Codings for 1988 U.S. History Cross-sectional Conditioning Variables

Conditioning Age Variable Variable Contrast
VArlable Classes Name Coding Coding*

Teacher asks you to
do things Ln class

17 TCACH/H Never
Few times a year 1

Once or twice a month 2
Once or twice a week 3

Almost every day 4

Difficult reading 17 TEXTBOOK None 0
U.S. history textbook Some 1

A lot 2

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-9

Contrast Codings for 1988 Geography Cross-sectional Conditioning Variables

Conditioning
Variable

Take geography course
in grades 9, 10, 11, 12

Studied physical
geography

Studied social
geography

World history and
geography coursework

State/regional geography
coursework

U.S. geography
coursework

U.S. history and
geography coursework

Physical geography
coursework

Economic and political
geography c-4n-sework

Human and cultural
geography coursework

Urban geography
coursework

Age
Classes

Variable
Name

Variaule
Coding

Contrast
Coding*

17 GEO TAKE Not take 0

Take in 1 grade 1

Take in 2 grades 2

Take in 3 grades 3

Take in 4 grades 4

17 PHYSICAL Not at all 0

Very little 1

Some 2

A lot 3

17 SOCIAL Not at all 0

Very little 1

Some 2

A lot 3

17 W HIS/G No, haven't taken 0

Yes 1

17 STAT/REG No, haven't taken 0

Yes 1

17 US GEO No, haven't taken 0

Yes 1

17 US H/G No, haven't taken 0

Yesl

17 PHY/GEO No, haven't taken 0

Yes 1

17 ECON/P No, haven't taken 0

Yesl

17 W1H/CULT Na, haven't taken 0

Yes 1

17 URBAN G No, haven't taken 0

Yes 1

* MultL ilumn entries without overbars indicate multiple contrasts.
Barred columns tr- ted as one contrast.
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Table C-10

Contrast Codings for 1988 Mathematics Trend Conditioning Variables

Conditioning
Variable

Age
Classes Variable Coding

Contrast

gs&ing*

Overall All 1

Gender All 1 Male 0

2 Female 1

Observed Race All 1 White 000
2 Black 100
3 Hispanic 010
4 Asian American 001
5 American Indian 000
6 Other 000
BLK Missing 000

STOC All 1,4-7 all except 2&3 00
2 low metro 10
3 high metro 01

Region All 1 Northeast 000
2 Southeast 100
3 Central 010
4 West 001

Parents' Education All 1 < High school 0000
2 High school 1000
3 > High school 0100
4 Graduated College 0010
5 Unknown, missing 0001

Modal grade All 1 < modal grade 10

2 modal grade/missing 00
3 > modal grade 01

Items in the Home All 1 0-2 items 00
2 3 items 10
3 4 items 01

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-10 (continued)

Contrast Codings for 1988 Mathematics Trend Conditioning Variables

Conditioning
Variable

Age
Classes Variable Coding

Contrast
Coding*

Observed Race x Gender All 1 White,Male 000

("White" includes 2 Black,Male 000

American Indian, 3 Hispanic,Male 000

Other, and 4 Asian American,Male 000

Unclassified.) 5 White,Female 000

6 Black,Female 100

7 Hispanic,Female 010

8 Asian American,Female 001

Observed Race x All 1 White, <HS 0000 0000 0000

Parents' Education 2 White, HS Grad 0000 0000 0000

("White" includes 3 White, HS + 0000 0000 0000

American Indian, 4 White, Col Grad 0000 0000 0000

Other, and 5 White, missing 0000 0000 0000

Unclassified) 6 Black, <HS 0000 0000 0000

7 Black, HS Grad 1000 0000 0000

8 Black, HS + 0100 0000 0000

9 Black, Col Grad 0010 0000 0000

10 Black, missing 0001 0000 0000

11 Hispanic, <HS 0000 0000 0000

12 Hispanic, HS Grad 0000 1000 0000

13 Hispanic, HS + 0000 0100 0000

14 Hispanic, Col Grad 0000 0010 0000

15 Hispanic, missing 0000 0001 0000

16 Asian Amer., <HS 0000 0000 0000

17 Asian Amer., HS Grad 0000 0000 1000

18 Asian Amer., HS + 0000 0000 0100

19 Asian Amer., Col Grd 0000 0000 0010

20 Asian Amer., missing 0000 0000 0001

School Type All 1 Public
2 Private 1

3 Catholic 1

4 Bureau Indian Affairs 1

5 Department of Defense 1

* Mult'column entries without overbars indicate multiple contrasts.

Barred columns treated as one contrast.
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Table C-10 (continued)

Contrast Codings for 1988 Mathematics Trend Conditioning Variables

Conditioning
Variable

Age
Classes Variable Coding

Contrast

gAsling*

TV Watching All 1-3 0-2 hours 100
4-6 3-5 hours 010

7 6 + hours 001
missing 000

Homework 13.17 1 None assigned 100

2 Didn't do 010
3 1/2 hour or less 012

4 1 hour 013

5 2 hours 014
6 More than 2 hours 000

missing 000

Language in the Home 9 1 Never 00

2 Sometimes 10

3 Always 01

13,17 1 Never 00

2 Occasionally 01

3 About half the time 01

4 Most of the time 10

5 Always 10

Observed Race x All 1 White,Often 00 00 00

Langusge in the Home 2 White,Sometimes 00 00 00
3 White,Never 00 00 00

4 Black,Often 10 00 00

5 Black,Sometimes 01 00 00

6 Black,Never 00 00 00

7 Hispanic,Often 00 10 00
8 Hispanic,Some 00 01 00
9 Hispanic,Never 00 00 00
10 Asian Am.,Often 00 00 10

11 Asian Am.,Some 00 00 01
12 Asian Am.,Never 00 00 00

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.
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Table C-10 (continued)

Contrast Codings for 1988 Mathematics Trend Conditioning Variables

Conditioning

ITIELOat

Age
Classes Variable Coding

Contrast
Coding*

NMATH 17 J. Pre-Algebra 10000
2 Algebra 01000
3 Geometry 00100
4 Algebra 2 00010
5 Calculu 00001
6 Something Else 00000

Computer Prog. 17 1 Taken 1

Class 2 Not Taken 0

Grades 13,17 1 A 4.0
2 A-B 3.5

3 B 3.0

4 B-C 2.5

5 C 2.0

6 C-D 1.5

7 D 1.0

8 < D 0.5

Missing 2.0

Type ef Math Class 13 1 None 000

2 Regular Math 100

3 Pre-Algebra 010

4 Algebra 001

5 Other 001

Missing 000

Lre You Studying 9,13 1 Yes 1

Computers 2 No 0

High School Program 17 1 General 00

2 College Preparatory 10

3 Vocational,Technical 01

missing 00

* Multicolumn entries vithout overbars indicate 114.1tip1e contrasts.
Barred columns treated as one contrast.
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Table C-10 (continued)

Contrast Codings for 19.s8 Mrthematics Trend Conditioning Variables

Conditioning Age Contrast
Variable Classes Variable Coding

Derived Race All 1 White 000
2 Black 100
3 Hispanic 010
4 Asian American 001
5 Other 000
missing 000

* Multicolumn entries without overbars indicate multiple contrasts.
Barred columns treated as one contrast.

5 554
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Table C-11

Contrast Codings for 1988 Science Trend Conditioning Variables

Conditioning
Variable

Age
Classes Variable Coding

Contrast

Overall All 1

Gender All 1 Male 0

2 Female 1

Observed Race All 1 White 000

2 Black 100

3 Hispanic 010

4 Asian American 001

5 American Indian 000

6 Other 000

BLK Missing 000

STOC All 1,4-7 all except 2&3 00

2 low metro 10

3 high metro 01

Region All 1 Northeast 000

2 Southeast 100

3 Central 010

4 West 001

Parents' Education All 1 < High school 0000

2 High school 1000

3 > High school 0100

4 Graduated College 0010

5 Unknown, missing 0001

hodal grade All < modal grade 10

2 modal grade/missing 00

3 > modal grade 01

Items in the Home All 1 0-2 items 00

2 3 items 10

3 4 items 01

School Type All 1 Public 0

2 Private 1

3 Catholic 1

4 Bureau Indian Affairs 1

5 Department of Defense 1

* Multicolumn entries without overbars indicate multiple contrasts.

Barred columns treated as one contrast.
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Tables C-12 through C-43

ESTIMATED EFFECTS FOR 1988 NAEP CONDITIONING VARIABLES
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Table C-12

Estimated Effects for Reading Cross-sectional Conditioning Variables
1988 Focused-BIB Sample, Grade 4/Age 9

1

2

3

4

5

Variable
Estimated
Effect Description

OVERALL
GENDER2
ETHNIC2
ETHNIC3
ETHNIC4

-3.493459
0.088505
-0.293405
-0.316179
0.010243

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE)
OBSERVED ETHNICITY (BLACK)
OBSERVED ETHNICITY (HISPANIC)
OBSERVED ETHNICITY (ASIAN)

6 STOC2 0.293781 SIZE AND TYPE OF COMMUNITY (HIGH METRO)

7 STOC3 0.096133 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 0.075012 REGION (SOUTHEAST)

9 REGION3 0.009300 REGION (CENTRAL)

10 REGION4 0.027525 REGION (WEST)

11 PARED2 0.344202 PARENTS EDUCATION (HIGH SCHOOL GRAD)

12 PARED3 0.509880 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.438445 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED_ 0.314739 PARENTS EDUCATION (MISSING, I DON'T KNOW)

15 HOMEITM3 0.111460 ARTICLES IN HOME (YES TO 3)

16 HOMEITM4 0.161661 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.209353 TV WATCHING

18 TV. 2 -0.034422 TV WATCHING

19 HOMELNG1 -0.020347 OTHER LANGUAGE AT HOME (SOMETIMES, ALWAYS)

20 HW-NO 0.220639 HOMEWORK (NONE ASSIGNED)

21 HW-YES 0.222398 HOMEWORK (YES - SOME AMOUNT)

22 HW-2345 0.006786 HOMEWORK AMOUNT (LINEAR)

23 %LUNCH 1 -0.001664 PERCENT IN LUNCH PROGRAM
24 %LUNCH 2 -0.123354 MISSING LUNCH PROGRAM

25 %WHITE 1 -0.054569 WHITE MINORITY
26 %WHITE 2 -0.031799 INTEGRATED

27 AGE/GRD1 -0.604877 MODAL AGE, < MODAL GRADE

28 AGE/GRD2 0.010017 MODAL AGE, MODAL GRADE, MISSING

29 AGE/GRD3 0.544105 MODAL AGE, > MODAL GRADE

30 AGE/GRD4 -0.193332 > MODAL AGE, MODAL GRADE
31 SCH.TYPE 0.182076 PUBLIC V. PRIVATE SCHOOLS
32 H/HOMEWK -0.106614 HELP WITH HOMEWORK (EVERY DAY, TWICE A WEEK)

33 PRESCH 0.173482 WENT TO PRESCHOOL

34 PAR/HOME 0.018582 SINGLE/MULTIPLE PARENT (MULTIPLE)

35 MOTHMA 0.268381 MOTHER AT HOME (YES)
36 MOTH/WRK -0.065688 MOTHER WORK OUTSIDE HOME (YES)

37 GRWN HOM 0.098832 GROWNUP AT HOME RIGHT AFTER SCHOOL

38 PAGE/RD1 0.129134 PAGES A DAY READ (6 AND UP)

39 PAGE/RD2 -0.000352 PAGES A DAY READ (11 AND UP)

40 RDGCOMP1 0.095330 READING COMPOSITE # 1

41 RDGCOMP2 0.060951 READING COMPOSITE # 1

(continued)
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Table C-12 (continued)

Estimated Effects for Reading Cross-sectional Conditioning Variables
1988 Focused-BIB Sample, Grade 4/Age 9

Variable
Estimated
Effect Description

42 RDGBKGD1 0.110859 READING BACKGROUND # 1
43 RDGBKGD2 0.005445 READING BACKGROUND # 2

44 RDGBKGD3 0.016781 READING BACKGROUND # 3

45 RDGBKGD4 0.097556 READING BACKGROUND # 4

46 RDGBKGD5 -0.072348 READING BACKGROUND # 5

47 RDGBKGD6 0.009887 READING BACKGROUND # 6

48 RDGBKGD7 -0.033549 READING BACKGROUND # 7

49 RDGBKGD8 0.065660 READING BACKGROUND # 8

50 RDGBKGD9 0.272768 READING BACKGROUND # 9

51 RDGBKG10 0.026865 READING BACKGROUND # 10
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Table C-13

Estimated Effects for Reading Cross-sectional Conditioning Variables
1988 Irtercorrelation Sample, Grade 4/Age 9

1

2

3

4

5

Variable
Estimated
Effect pescription

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE)
OBSERVED ETHNICITY (BLACK)
OBSERVED ETHNICITY (HISPANIC)
OBSERVED ETHNICITY (ASIAN)

OVERALL
GENDER2
ETBNIC2
ETHNIC3
ETHNIC4

-1.703461
0.296941

-0.349940
-0.361704
0.232422

6 STOC2 0.519909 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC3 0.168985 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 0.176519 REGION (SOUTHEAST)
9 REGION3 0.096705 REGION (CENTRAL)
10 REGION4 0.053068 REGION (WEST)
11 PARED2 0.108159 PARENTS EDUCATION (HIGH SCHOOL GRAD)

12 PARED3 0.440773 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.407230 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED_ 0.081511 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 HOMEITM3 0.090329 ARTICLES IN HOME (YES TO 3)
16 HOMEITM4 0.164800 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.306408 TV WATCHING
18 TV. 2 -0.045694 TV WATCHING
19 HOMELNG1 -0.006770 OTHER LANGUAGE AT . ME (SOMETIMES, ALWALS)

20 HW-NO -0.179979 HOMEWORK (NONE ASSIGNED)
21 HW-YES -0.187228 HOMEWORK (YES - SOME AMOUNT)
22 HW-2345 -0.004841 HOMEWORK AMOUNT (LINEAR)
23 %LUNCH 1 -0.003672 PERCENT IN LUNCH PROGRAM
24 %LUNCH 2 -0.112552 MISSING LUNCH PROGRAM
25 %WHITE 1 -0.096829 WHITE MINORITY
26 %WHITE 2 -0.104274 INTEGRATED

27 AGE/GRD1 -0.636146 MODAL AGE, < MODAL GRADE

28 AGE/GRD2 0.015431 MODAL AGE, MODAL GRADE, MISSING
29 AGE/GRD3 0.190052 MODAL AGE, > MODAL GRADE
30 AGE/GRD4 -0.188559 > MODAL AGE, MODAL GRADE
31 SCH.TYPE 0.041692 PUBLIC V. PRIVATE SCHOOLS

32 H/HOMEWK -0.260516 HELP WITH HOMEWORK (EVERY DAY, TWICE A WEEK)
33 PRESCH 0.20f1281 WENT TO PRESCHOOL
34 PAR/HOME 0.040124 SINGLE/MULTIPLE PARENT (MULTIPLE)

35 MOTH/HOM 0.303563 MOTHER AT HOME (YES)
36 MOTH/WRK 0.028529 MOTHER WORK OUTSIDE HOME (YES)
37 GRWN HOM 0.088326 GROWNUP AT 1- iE RIGHT AFTER SCHOOL

38 PAGYRD1 0.119129 PAGES A DAY L,EAD (6 AND UP)

39 PAGE/RD2 0.010113 PAGES A DAY READ (11 AND VP)
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Table C-14

Estimated Effects for Reading Cross-sectional Conditioning Variablec
1988 Focused-BIB Sample, Grade 8/Age 13

1

2

3

4

5

Variable
Estimated
Effect Description

OVERALL
GENDER2
ETENIC2
ETHNIC3
ETHNIC4

-2.878516
0.095517
-0.200724
-0.205606
0.130494

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE)
OBSERVED ETHNICITY (BLACK)
OBSERVED ETHNICITY (HISPANIC)
OBSERVED ETHNICITY (ASIAN)

6 STOC2 0.072850 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC3 -0.016063 SIZE AND TICE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 -0.020760 REGION (SOUTHEAST)
9 REGION3 -0.017065 REGION (CENTRAL)
10 REGION4 -0.031544 REGION (WEST)
11 PARED2 0.055548 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.208053 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.191380 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED_ -0.024154 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 HOMEITM3 0.045925 ARTICLES IN HOME (YES TO 3)
16 HOMEITM4 0.073831 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.039022 TV WATCHING
18 TV. 2 -0.006148 TV WATCHING
19 HOMELNG1 -0.024874 OTHER LANGUAGE AT HOME (SOMETIMES, ALWAYS)
20 HW-NO 0.423507 HOMEWORK (NONE ASSIGNED)
21 HW-YES 0.519192 HOMEWORK (YES - SOME AMOUNT)
22 HW-2345 -0.017066 HOMEWORK AMOUNT (LINEAR)
23 %LUNCH 1 -0.000706 PERCENT IN LUNCH PROGRAM
24 %LUNCH 2 -0.088738 MISSING LUNCH PROGRAM
25 %WHITE 1 -0.047834 WHITE MINORITY
26 %WHITE 2 -0.090714 INTEGRATED
27 AGE/GRD1 -0.494470 MODAL AGE, < MODAL GRADE
28 AGE/GRD2 -0.170739 MODAL AGE, MODAL GRADE, MISSING
29 AGE/GRD3 0.067865 MODAL AGE, > MODAL GRADE
30 AGE/GRD4 -0.290966 > MODAL AGE, MODAL GRADE
31 SCH.TYPE 0.179425 PUBLIC V. PRIVATE SCHOOLS
32 H/HOMEWK -0.109597 HFLP WITH HOMEWORK (EVERY DAY, TWICE A WEEK)
33 PAR/HOME 0.005510 SINGLE/MULTIPLE PARENT (MULTIPLE)

34 MOTH/HOM 0.134401 MOTHER AT HOME (YES)
35 MOTH/WRK -0.054176 MOTHER WORK OUTSIDE HOME (YES)
36 PAGE/RD1 0.126464 PAGES A DAY READ (6 AND UP)

37 PAGE/RD2 0.027989 PAGES A DAY READ (11 ArD UP)

38 GRADRATE 0.269446 DO YOU EXPECT TO GRADUATE FROM HIGH SCHOOL
39 DAYSMISS 0.010742 DAYS OF SCHOOL MISSEL LAST MONTH
40 GRADES 0.243183 GRADES IN SCHOOL
41 RDGCOMP1 0.016368 READING COMPOSITE # 1
(continued)
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Table C-14 (continued)

Estimated Effects for Reading Cross-sectional Conditioning Variables
1988 Focused-BIB Sample, Grade 8/Age 13

Variable
Estimated
Effect Description

42 RDGCOMP2 -0.031322 READING COMPOSITE # 2

43 RDGCOMP3 -0.026681 READING COMPOSITE # 3

44 RDGCOMP4 0.062159 READING COMPOSITE # 4

45 RDGBKGD1 0.032512 READING BACKGROUND # 1

46 RDGBKGD2 0.017270 READING BACKGROUND # 2
47 RDGBKGD3 -0.002779 READING BACKGROUND # 3
48 RDGBKGD4 -0.041347 READING BACKGROUND # 4

49 RDGBKGD5 -0.062938 RIADING BACKGROUND # 5
50 RDGBKGD6 0.013374 READING BACKGROUND # 6
51 RDGBKGD7 -0.012108 READING BACKGROUND # 7
52 RDGBKGDe 0.036475 READING BACKGROUND # 8

53 RDGBKGD9 0.067985 aiDING BACKGROUND # 9
54 RDGBKG10 0.005173 READING BACKGROUND # 10
55 RDGBKG11 0.271575 READING BACKGROUND # 11
56 RDGBKG12 0.172633 READING BACKGROUND # 12
57 RDGBKG13 -0.037839 READING BACKGROUND # 13
58 RDGBKG14 -0.006027 READING BACKGROUND # 14

59 RDGBKG15 0.017113 READING BACKGROUND # 15

60 RDGBKG16 0.049804 READING BACKGROUND # 16

61 RDGBKG17 -0.007475 READING BACKGROUND # 17
62 RDGBKG18 -0.014529 READING BACKGROUND # 18

63 RDGBKG19 b.028883 READING BACKGROUND # 19
64 RDGBKG20 0.101803 READING BACKGROUND # 20
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Table C-15

Estimated Effqcts, for Reading Cross-sectional Conditioning Variables
1988 Intercorrelation Sample, Grade 8/Age 13

1
2

3

4
5

Variable
Estimated
Effect Description

OVERALL
GENDER2
ETUNIC2
ETHNIC3
ETHNIC4

-2.030369
0.166260

-0.198242
-0.195727

-0.066718

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE)

OBSERVED ETHNICIT/ (BLACK)
OBSERVED ETHNICITY (HISPANIC)
OBSERVED ETHNICITY (ASIAN)

6 STOC2 0.159133 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC3 0.131332 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 0.004577 REGION (SOUTHEAST)
9 REGION3 0.070446 REGION (CENTRAL)

10 REGION4 -0.012584 REGION (WEST)
11 PARED2 -0.030636 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.060334 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.059461 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED_ -0.214610 PARENTS EDUCATION (MISSING, I DON'_ KNOW)
15 HOMEITM3 0.059626 ARTICLES IN HOME (YES TO 3)
16 HOMEITM4 0.158479 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.027980 TV WATCHING
18 TV. 2 -0.010843 TV WATCHING
19 NOMELNG1 0.011643 OTHER LANGUAGE AT HOME (SOMETIMES, ALWAYS)
20 NW-NO 0.199523 HOMEWORK (NONE ASSIGNED)
21 NW-YES 0.443435 HOMEWORK (YES - SOME AMOUNT)
22 NW-2345 0.003335 HOMEWORK AMOUNT (LINEAR)
23 %LUNCH 1 -0.000250 PERCENT IN LUNCH PROGRAM
24 %LUNCH 2 0.024631 MISSING LUNCH PROGRAM
25 %WHITE 1 0.018448 WHITE MINORITY
26 %WHITE 2 -0.056145 INTEGRATED
27 AGE/GRD1 -0.155339 MODAL AGE, < MODAL GRADE
28 AGE/GRD2 0.140843 MODAL AGE, MODAL GRADE, MISSING
29 AGE/GRD3 0.085695 MODAL AGE, > MODAL GRADE
30 AGE/GRD4 0.016198 > MODAL AGE, MODAL GRADE
31 SCH.TYPE 0.219716 PUBLIC V. PRIVATE SCHOOLS
32 H/HOMEWK -0.110421 HELP WITH HOMEWORK (EVERY DAY, TWICE A WEEK)
33 PAR/HOME -0.073100 SINGLE/MULTIPLE PARENT (MULTIPLE)
34 MOTH/HOM 0.123323 MOTHER A HOME (YES)
35 MOTH/WRK -0.046198 MOTHER WORK OUTSIDE HOME (YES)
36 PAGE/RD1 0.101266 PAGES A DAY READ (6 AND UP)
37 PAGE/RD2 -0.020843 PAGES A DAY READ (11 AND UP)
38 GRADRATE 0.351427 DO YOU EXPECT TO GRADUATE FROM HIGH SCHOOL
39 DAYSMISS 0.054705 DAYS OF SCHOOL MISSED LAST MONTH
40 GRADES 0.330826 GRADES IN SCHOOL
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Table C-16

Estimated Effects for Reading Cross-sectional Conntioning Variables
198S Focused-BIB Sample, Grade 12/Age 17

1

2

3

4

5

Variable
Estimated
Effect Description

OVERALL
GENDER2
ETHNIC2
ETHNIC3
ETHNIC4

-1.588959
0.062483

-0.265308
-0.163774
-0.043188

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE)
OBSERVED ETHNICITY (BLACK)
OBSERVED ETHNICITY (HISPANIC)
OBSERVED ETHNICITY (ASI/...)

6 STOC2 0.125134 SIZE ;IND TYPi OF COMMUNITY (HIa METRO)

7 STOC3 0.090530 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR L)W)
8 REGION2 0.074697 REGION (SOUTHEAST)
9 REGION3 0.067739 REGION (CENTRAL)
10 REGION4 0.090882 REGION (WEST)
11 PARED2 -0.057941 PARENTS EDUCATION (HIGH SCHOOL GRAD)

12 PARED3 0.018846 PARENTS EDUCATION (POST HIGH SCHOOL)

13 PARED4 0.005209 PARENTS EDUCATiON (COLLEGE GRAD)
14 PARED_ -0.133514 rARENTS EDUCATION (MISSING, I DON'T KNOW)

15 HOMEITM3 0.119471 ARTICLES IN HOME (YES TO 3)
16 HOMEITM4 0.109873 ARTICLES IN HOME (YES TO 4)

17 TV. 3 0.069582 TV WATCHING
18 TV. 2 -0.013791 TV WATCHING
19 HOHELNG1 -0.063237 OTHER LANGUAGE AT HOME (SOME-IMES, ALWAYS)

20 MW-NO -0.180651 HOMEWORK (NONE ASSI3NED)

21 HW-YES -0.035056 HOMEWORK (YES - SOME AMOUNT)

22 HW-2345 -0.010146 HOMEWORK AMOUNT (LINEAR)

23 %LUNCH 1 0.002396 PERCENT IN LUNCH PROGRAM
24 %LUNCH 2 -0.018666 MISSING LUNCH PROGRAM

25 %WHITE 1 0 'q)1429 WHITE MINORITY
26 %WHITE 2 0.014251 INTEGRATED

27 AGE/GRD1 -0.329255 MODAL AGE, < MODAL GRADE

28 AGE/CRD2 -0.207815 MODAL AGE, MODAL GRADE, MISSING
29 AGE/GRD4 -0.337198 > MODAL AGE, MODAL GRADE

30 SCH.TYPE 0.019471 PUBLIC V. PRIVATE SCHOOLS
31 H/HOMEWK -0.180211 HELP WITH HOMEWORK (EVERY DAY, TWICE A W'7.EK)

32 PAR/H0a -0.018235 SINGLE/MULTIPLE PARENT (MULTIPLE)

33 MOTH/HOM 0.035154 MOTHER AT HOME (YES)

34 MOTH/WRK 0.000284 MOTHER WORK OUTSIDE HOME (YES)

35 PAGE/RD1 0.082686 PAGES A DAY READ (6 AND UP)

36 PAGE/RD2 0.019541 PAGES A DAY READ (11 AND UP)

37 DAYSMISS 0.041734 DAYS OF SCHOOL MISSED LAST MG. rH

38 GRADES 0.233978 GRADES IN SCHOOL
39 HS PGM2 0.090736 HIGH SCHOOL PROGRAM (COLLEGE PREPARATORY)

40 HS PGM3 -0.094364 HIGH SCHOOL PROGRAM (VOCATIONAL, TECHNICAL)

41 POSTSEC2 -0.00797' POST-SECOMARY PLANS (TWO-YEAR COLLEGE)

(continued)
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Table C-16 (continued)

Estimated Effects for Reading Cross-sectional Conditioning Variables
1988 Focused-BIB Sample, Grade 12/Age 17

42

43

44

45

Variable
Estimated
Effect Description

POSTSEC3
WORKHOUR
ENG.23
ENGLISH5

0.136958
-0.001018
0.053846
-0.224120

POST-SECONDARY PLANS (FOUR-YEAR COLLEGE)
HOURS OF OUTSIDE WORK
TYPE OF ENGLISH CLASS(ADV. PLACEMENT&COLLEGE)
TYPE OF ENGLISH CLASS(REMEDIAL)

46 RDGCOMP1 -0.001806 READING COMPOSITE # 1
47 RECCOMP2 -0.017579 READING COMPOSITE # 2
48 RDGCOMP3 -0.039289 READING COMPOSITE # 3
49 RDGCOMP4 0.071240 READING COMPOSITE # 4
50 RDGCOMP5 0.001928 READING COMPOSITE # 5
51 RDGCOMP6 -0.047195 READING COMPOSITE # 6
52 RDGCOMP7 -0.032501 READING COMPOSITE # 7
53 RDGBKGD1 0.007427 READING BACKGROUND # 1
54 RDGBKGD2 0.020779 READING BACKGROUND # 2
55 RDGBKGD3 -0.002559 READING BACKGROUND # 3
56 RDGBKGD4 -0.031797 READING BACKGROUND # 4
57 RDGBKGD5 -0.021215 READING BACKGROUND # 5
58 RDGBKGD6 -0.006863 READING BACKGROUND # 6
59 RDGBKGD7 -0.002056 READING BACKGROUND # 7
60 RDGBKGD8 0.002351 READING BACKGROUND # 8
61 RDGBKGD9 0.088956 READING BACKGROUND # 9
62 RDGBKG10 0.043146 READING BACKGROUND # 10
63 RDGBKG11 -0.064605 READING BACKGROUND # 11
64 RDGBKG12 -0.040126 READING BACKGROUND # 12
65 RDGBKG13 0.003461 READING BACKGROUND # 13
66 RDGBKG14 0.195865 READING BACKGROUND # 14
67 RDGBKG15 0.142466 READING BACKGROUND 4 15
68 RDCBKG16 -0.006831 READING BACKGROUND # 16
69 RDGBKG17 0.031799 READING BACKGROUND d; 17
70 RDGBKG18 -0.050291 READING BACKGRO"ND # 18
71 RDGBKG19 -0.022255 READING BACKGROUND p 19
72 RDGBKG20 0.058058 READING BACKGROW" p 20
73 RDGBKG11 0.011322 READING BACKGROUN) # 21
74 RDGBKG12 -0.027553 READING BACKGROUND # 22
75 RDGBKG13 0.084234 READING BACKGROUND # 23
76 RDGBKG14 -0.024406 READING BACKGROUND # 24
77 RDGBKG15 0.009928 READING BACKGROUND # 25
78 RDGBKG16 0.008416 READING BACKGROUND # 26
79 RDGBKG17 -0.050294 READING BACKGROUND p 27
80 RDGBKG18 0.046429 READING BACKGROUND # 2P
81 RDGBKG19 0.000222 READING BACKGROUND # 29
82 RDGBKG20 0.005741 READING BACKGROUND # 30
83 RDGBKG20 0.051695 READING BACKGROUND # 31
84 RDGBKG20 0.095686 READING BACKGROUND # 12
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Table C-17

Estimated Effects for Reading Cross-sectional Conditioning Variables
1988 Intercorrelation Sample, Grade 12/Age 17

1

2

Variable
Estimated
Effect Description

OVERALL
GENDER2

-0.285641
0.162409

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE)

3 ETHNIC2 -0.251546 OBSERVED ETHNICITY (BLACK)

4 ETHNIC3 -0.329229 OBF- TIED ETHNICITY (HISPANIC)

5 ETHNIC4 -0.261376 Or ED ETHNICITY (ASIAN)
6 STOC2 0.074295 SIZe, AND TYPE OF COMMUNITY (HIGH METRO)

7 STOC3 0.041690 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 0.064445 REGION (SOUTHEAST)
9 REGION3 0.165534 REGION (CENTRLL)
10 REGION4 0.082071 REGION (WEST)

11 PARFD2 -0.046125 PARENTS EDUCATION (HIGH SCHOOL GRAD)

12 PARED3 -0.076116 PARENTS EDUCATION (POST HIGH SCHOOL)

13 PARED4 -0.022725 PARENTS EDUCATION (COLLEGE GRAD)

14 PARED_ -0.279192 PARENTS EDUCATION (MISSING, I DON'T KNOW)

15 HOMEITM3 0.132520 ARTICLES IN HOME (YES TO 3)
16 HOMEITM4 0.215761 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.056234 TV WATCHING

18 TV. 2 -0.011638 TV WATCHING

19 HOMELNG1 -0.004110 OTHER LANGUAGE AT HOME (SOMETIMES, ALWAYS)

20 HW-NO -0.377706 HOMEWORK (NONE ASSIGNED)
21 HW-YES -0.186437 HOMEWORK (YES - SOME AMOUNT)

22 HW-2345 0.045292 HOMEWORK AMOUNT (LINEAR)

23 %LUNCH 1 0.000698 PERCENT IN LUNCH PROGRAM

24 %LUNCH 2 -0.054536 MISSING LUNCH PROGRAM
25 %WHITE 1 -0.102933 WHITE MINORITY

26 %WHITE 2 0.040726 INTEGRATED

27 AGE/GRD1 -0.457217 MODAL AGE, < MODAL GRADE

28 AGE/GRD2 -0.249898 MODAL AGE, MODAL GRADE, MISSING

29 AGE/GRD4 -0.502886 > MODAL AGE, MODAL GRADE
30 SCH.TYPE -0.044550 PUBLIC V. PRIVATE SCHOOLS

31 H/HOMEWK -0.220694 HELP WITH HOMEWORK (EVERY DAY, TWICE A WEEK)

32 PAR/HOME -0.041477 SINGLE/MULTIPLE PARENT (MULTIPLE)

33 MOTH/HOM 0.010448 MOTHER AT HOME (YES)

34 MOTH/WRK 0.001454 MOTHER WORK OUTSIDE HOME (YES)

35 PAGE/RD1 0.217577 PAGES A DAY READ (6 AND UP)

36 PAGE/RD2 -0.051548 PAGES A DAY READ (11 AND UP)

37 DAYSMISS -0.027542 DAYS OF SCHOOL MISSED LAST MONTH

38 GRADES 0.283600 GRADES IN SCHOOL
39 HS PGM2 0.133174 HIGH SCHOOL PROGRAM (COLLEGE PREPARATORY)

40 HS PGM3 0.015758 HIGH SCHOOL PROGRAM \VOCATIONAL, TECHNICAL)

41 POSTSEC2 0.012074 POST-SECONDARY PLANS (TWO-YEAR COLLEGE)

(continued)
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Table C-17 (continued)

Estimated Effects for Reading Cross-sectional Conditioning Variables
1988 Intercorrelation Sample, Grade 12/Age 17

Estimated
Variable Effect Description

42 POSTSEC3 0.181729 POST-SECONDARY PLANS (FOUR-YEAR COLLEGE)
43 WORKHOUR -0.001030 HOURS OF OUTSIDE WORK
44 ENG.23 0.103382 TYPE OF ENGLISH CLASS(ADV. PLACEMENT&COLLEGE)
45 ENGLISH5 -0.112947 TYPE OF ENGLISH CLASS(REMEDIAL)
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Table C-18

Estimated Effects for Reading Cross-sectional Conditioning Variables
1988 Grade 4 Students with Surveyed Teachers

1

2

3

4

5

Variable
Estimated
Effect Description

OVERALL
GENDER2
ETHNIC2
ETHNIC3
ETHNIC4

-1.643733
0.054165
-0.170767
-0.164307
-0.065474

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE)
OBSERVED ETHNICITY (BLACK)
OBSERVED ETHNICITY (HISPANIC)
uBSERVED ETHNICITY (ASIAN)

6 STOC2 0.254828 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC3 0.097182 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 0.113317 REGION (SOUTHEAST)
9 REGION3 0.^30617 REGION (CENTRAL)
10 REGION4 0.030780 REGION (WEST)
11 PARED2 0.229261 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.295141 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.266411 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED_ 0.21080 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 HOMEITM3 0.056898 ARTICLES IN HOME (YES TO 3)
16 HOMEITM4 0.043555 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.122396 TV WATCHING
18 TV. 2 -0.019522 TV WATCHING
19 HOMELNG1 -0.039185 OTHER LANGUAGE AT HOME (SOMETIMES, ALWAYS)
20 HW-NO 0.356544 HOMEWORK (NONE ASSIGNED)
21 HW-YES 0.330480 HOMEWORK (YES - SOME AMOUNT)
22 HW-2345 0.012380 HOMEWORK AMOUNT (LINEAR)
23 %LUNCH 1 -0.001171 PERCENT IN LUNCH PROGRAM
24 %LUNCH 2 -0.170076 MISSING LUNCH PROGRAM
25 %WHITE 1 -0.013090 WHITE MINORITY
26 %WHITE 2 -0.038655 INTEGRATED

27 MA,MG -0.149529 MODAL AGE, MODAL GRADE, MISSING
28 >MA,MG -0.221906 > MODAL AGE, MODAL GRADE
29 SCH.TYPE 0.108642 PUBLIC V. PRIVATE SCHOOLS

30 H/HOMEWK -0.033086 HELP WITH HOMEWORK (EVERY DAY, TWICE A WEEK)

31 PRESCH 0.078302 WENT TO PRESCHOOL
32 PAR/HOME -0.000269 SINGLUMULTIPLE PARENT (MULTIPLE)

33 MOTH/HOM 0.152510 MOTHER AT HOME (YES)

34 MOTH/WRK -0.028558 MOTHER WORK OUTSIDE HOME (YES)

35 GRWN HOM 0.062530 GROWNUP AT HOME RIGHT AFTER SCHOOL
36 PA3E/RD1 0.089515 PAGES A DAY READ (6 AND UP)

37 PAGE/RD2 -0.018468 PAGES A DAY READ (11 AND UP)

38 RDGCOMP1 0.066655 READING COMPOSITE # 1

39 RDGCOMP2 -0.003565 READING COMPOSITE # 1
40 RDGBKGD1 0.056316 READING BACKGROUND # 1

41 RDGBKGD2 -0.010363 READING BACKGROUND # 2

(continued)
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Table C-18 (continued)

Estimated Effects for Reading Cross-sectiona Conditioning Variables
1988 Grade 4 Students with Surveyed Teachers

42

43

44

45

46

47

48

49

Variable
Estimated
Effect Description

RDGBK6D3
RDGBKGD4
RDGBKGD5
RDGBKGD6
RDGBKGD7
RDGBKGD8
RDGBKGD9
RDGBKG10

0.011394
0.033141
-0.048777
0.006944
-0.021022
0.021402
0.138259
0.019127

READING DACKGROUND # 3
READING BACKGROUND # 4
READING BACKGROUND # 5
READING BACKGROUND # 6
READING BACKGROUND # 7
READING BACKGROUND # 8
READING BACKGROUND # 9
READING BACKGROUND # 10

50 TQS1 -0.366611 READING LEVEL OF STUDENT
51 TQS3 0,183620 HIGH,AVERAGE,LOW READING LEVELS
52 TQS3_ -0.113201 HIGH,AVERAGE,LOW READING LEVELS(1,2,3)
5.3 TQS4 0.045659 HELP STUDENT WITH READING ALOUD
54 TQS5 -0.040390 HELP STUDENT WITH COMPREHENSIVE SKILLS
55 TQS6 0.024487 HELP STUDEN' WITH WORD-ATTACK SKILLS
56 TQS7 0.004351 HELP STUDENT WITH VOCABULARY
57 TQS10 0.256632 DOES STUDENT RECEIVE REMEDIAL READING PROG
58 TQC1 -0.016712 ARE STUDENTS ASSIGNED TO CLASS BY ABILITY
59 TQC2 -0.042102 READING ABILITY LEVEL OF STUDENT IN CLASS
60 TQC3 -0.011451 TIME SPENT ON TYPICAL DAY FOR DIRECT INSTRUCT.
61 TQC4AYES -0.069730 HAVE READING INSTRUCTION INDIVIDUAL
62 TQC4A1r. -0.007559 HAVE READING INSTRUC2ION - INDIVIDUAL(I,2,3,4)
63 TQC4BI-S -0.042395 HAVE READING INSTRUCTION - SMALL GROUP
64 TQC4BY2 0.021101 HAVE READING INSTRUCTION - SM. GROUP(1,2,3,4)
65 TQC4CYFS 0.022854 HAVE READING INSTRUCTION - WHOLE CLASS
66 TQ'T4CY2 0.015939 HIVE READING INSTRUCTION - WH. CLOSS(1,2,3,4)
67 TQC6 -0.023527 ARE STUDENTS ASSIGNED TO GROUPS BY ABILITY
68 TQC7-YES -0.048101 USE SAME READING BOOK FOP ALL IN CLASS
69 TQC7-2 0.022808 USE DIFFERENT LEVELS WITHIN SAME BASAL.
70 TQC7-3 0.089372 USE DIFFERENT BASAL SERIES
71 TQC8A-8E 0.003570 NUMBER OF RESOURCES
72 TQC10 0.014164 HOW OFTEN - READ ALOUD TO STUDENTS
73 TQC11 0.000255 HOW OFTEN - HAVE STUDENTS MEET IN SMALL GROUPS
74 TQC12 -0.004808 HOW OFTEN - HAVE STUD. WRITE ABOUT SOMETHING
75 TQC13 0.029973 HOW OFTEN - HAVE STUDEN1C COMPLETE WORKBOOKS
76 TQC14 0.010835 HOW OFTEN - HAVE STUD. READ BOOKS THEY CHOOSE
77 TQC15 0.018556 HOW OFTEN - HAVE STUD. READ INFORM. MATERIAL
75 TQC16 -0.030612 HOW OFTEN - TAKE CLASS TO LIBRARY
79 TQTB9 0.009389 HIGHEST ACADEMIC DEGREE HELD
80 TQTB12BE 0.035126 NuMBER OF SPECIAL TRAININGS
81 TQTB23 -0.001884 ABILITY TO GET DESIRED INSTRUCTIONAL MATERIALS
82 TQTB24 -0.008206 IF cUULD START OVER, WOULD BECOME A TEACHER
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Table C-19

Estimated Effects for Reading Trend Conditioning Variables
1988 Bridge to 1984, Age 9

1

Variable
Estimated

Efftcl

-1.105701

Description

OVERALL OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER2 0.155957 SEX (FEMALE& MISSING)
3 ErHNIC2 -0.410887 ETHNICITY (BLACK)

4 ETHNIC3 -0.297601 ETHNICITY (HISPANIC)
5 ETHNIC4 0.289799 ElHNICITY (ASIAN)
6 STOC2 0.173011 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC3 0.063150 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 0.018628 REGION (SOUTHEAST)
9 REGION3 0.100021 REGION (CENTRAL)
10 REGION4 -0.098282 REGION (WEOT)
11 PARED2 0.202365 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.194730 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.277028 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED 0.114303 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 ITEMS 0.075757 ITEMS IN HOME
16 ITEMS2 0.221712 ITEMS IN HOME (BLANK MISSING)
17 TV -0.051474 HOURS TV WATCHING (LINEAR)
18 TV2 -0.244725 HOURS TV WATCHING (MISSING)
19 HV-YES -0.022698 HOMEWORK (DON'T HAVE ANY & SOME AMOUNT)
20 HW -0.086636 HOMEWORK (MISSING)
21 LM BY E3 -0.092054 LANGUAGE MINORITY BY ETHNICITY (SPAN. & OTHERS)
22 LM -0.342136 LANGUAGE MINORITY BY ETHNICITY (MISSING)
23 PAGE1234 0.124241 PAGES READ(MORE THAN 5)
24 PAGE -0.305198 PAGES READ(MISSING)
25 LUNCH% -0.189146 PERCENT IN LUNCH PROGRAM (F3.2)
26 LUNCH_ 0.041344 LUNCH PROGRAM (MISSING)
27 %WHITE49 -0.009154 PERCENT WHITE IN SCHOOL (0-49% WHITE M21:3RITY)
28 %WHITE79 0.058382 PERCENT WHITE IN SCHOOL (50-79% INTEGRATED)
29 WHITE00 0.026256 PERCENT WHITE IN SCHOOL (80 100% PREDOMINANTLY)
30 COURSES7 0.028015 COURSES TAKEN(1-7) F4.1.

31 COURSES -0.017418 COURSES TAKEN(MISSING)
32 <KA,<MG -0.542511 MODAL AGE, LESS THAN MODAL GRADE
33 MA,hG -0.025866 MODAL AGE, MODAL GRADE, MISSING
34 KA,>MG 0.571595 MODAL AGE, GREATER THAN MODAL GRADE
35 >MA,MG -0.284144 GREATER THAN MODAL ACE, MODAL GRADE
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Table C-20

Estimated Effects for Reading Trend Conditioning Variables
1988 Bridge to 1984, Age 13

1

Variable
Estimated
Effect Dg22.Liption

OVERALL CONSTANT '1' FOR EVERYONEOVERALL -0.514684
2 GENDER2 0.152155 SEX (FEMALE& MISSING)
3 ErRNIC2 -0.194921 ETHNICITY (BLACK)
4 ErRNIC3 -0.171738 ETHNICITY (HISPANIC)
5 ErRNIC4 0.212954 ETHNICITY (ASIAN)
6 STOC2 0.184238 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC3 0.123749 S:ZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 0.069277 REGION (SOUTHEAST)
9 REGION3 0.001563 REGION (CENTRAL)

10 REGION4 0.020983 REGION (WEST)
11 PARED2 0.048948 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.214287 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.205732 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED -0.016082 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 ITEMS 0.057393 ITEMS IN HOME
16 ITEMS2 0.209762 ITEMS IN HOME (BLANK MISSING)
17 TV -0.038498 HOURS TV WATCHING (LINEAR)
18 TV2 -0.365324 HOURS TV WATCHING (MISSING)
19 RW-YES 0.030688 HOMEWORK (DON'T HAVE ANY & SOME AMOUNT)
20 RW -0.177569 HOMEWORK (MISSING)
21 LM BY E3 -0.087368 LANGUAGE MINORITY BY ETHNICITY (SPAN. 6 OTHERS)
22 LM 0.034672 LANGUAGE MINORITY BY ETHNICITY (MISSING)
23 PACE1234 0.125767 PAGES READ(MORE THAN 5)
24 PAGE -0.056604 PAGES READ(MISSING)
25 LUNCH% 0.114286 PERCENT IN LUNCH PROGRAM (F3.2)
26 LUNCH_ 0.123994 LUNCH PROGRAM (MISSING)
27 WHITE49 0.089640 PERCENT WHITE IN SCHOOL (0-49% WHITE MINORIT1)
28 XWHITE79 0.224434 PERCENT WHITE IN SAOOL (50-79X INTEGRATED)
29 XWHITE00 0.138460 PERCENT WHITE IN SCHOOL (80-100X PREDOMINANTLY)
30 GOURSES7 0.018064 COURSES TAKEN(1-7) F4.1
31 COURSES -0.001403 COURSES TAKEN(MISSING)
32 <RA,<MG -0.368692 MODAL AGE, LESS THAN MODAL GRADE
33 MA,MG -0.020205 MODAL AGE, MODAL GRADE, MISSING
34 MA,>MG 0.083748 MODAL AGE, GREATER THAN MODAL GRADE
35 >1RA,MG -0.211022 GREATER THAN MODAL AGE, MODAL GRADE
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Table C-21

Estimated Effects for Rea,ng Trend Conditioning Variables
1988 Bridge to 1984, Age 17

1

2

3

4

Variable
Estimated
Effect Description

OVERALL
FEMALE
STOC2
STOC3

0.127898
0.078578

-0.309676
-0.144500

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE& MISSIN(;)

SIZE AND TYPE OF COMMUNITY (HIGH METRO)
SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)

5 REGION2 0.008773 REGION (SOUTHEAST)
6 REGION3 0.291371 REGION (CENTRAL)
7 REGION4 0.194298 REGION (WEST)
8 PARED2 -0.020116 PARENTS EDUCATION (HIGH SCHOOL GRAD)
9 PARED3 0.011057 PARENTS EDUCATION (POST HIGH SCHOOL)

10 PARED4 -0.023586 PARENTS EDUCATION (COLLEGE GRAD)
11 PARED_ 0.063957 PARENTS EDUCATION (MISSING, I DON'T KNOW)
12 ITEMS-YES 0.253708 ITEMS IN HOME
13 ITEMS 0.262798 ITEMS IN HOME (BLANK MISSING)
14 TV -0.086053 HOURS TV WATCHING (LINEAR)
15 TV2 0.083831 HOURS TV WATCHING (MISSING)
16 HW-YES 0.075871 HOMEWORK (DON'T HAVE ANY & SOME AMOUNT)
17 HW -0.044334 HOMEWORK (MISSING)
18 LM23 -0.683796 LANGUAGE MINORITY BY ETHNICITY (SPAN. & OTHERS)
19 LM_ 0.077812 LANGUAGE MINORITY BY ETHNICITY (MISSING)
20 PAGE1234 -0.279886 PAGES READ(MORE THAN 5)
21 PAGERD_ -0.301479 PAGES READ(MISSING)
22 LUNCH% -0.550248 PERCENT IN LUNCH PROGRAM (F3.2)
23 LUNCH_ 0.229743 LUNCH PROGRAM (MISSING)
24 WHITE49 0.518987 PERCENT WHITE IN SCHOOL (0-49% WHITE MINORITY)
25 WHITE79 -0.003205 PERCENT WHITE IN SCHOOL (50-79% INTEGRATED)
26 WHITE00 -0.029302 PERCENT WHITE IN SCHOOL (80-100% PREDOMINANTLY)
27 EIBNIC2 -0.052682 ETHNICITY (BLACK)
28 ETHNIC3 -0.033477 ETHNICITY (HISPANIC)
29 ETBNIC4 -0.069511 ETHNICITY (ASIAN)
30 <MA,<MG -0.538537 MODAL AGE, LESS THAN MODAL GRADE
31 MA,MG -0.113926 MODAL AGE, MODAL GRADE, MISSING
32 MA,>MG 0.065530 MODAL AGE, GREATER THAN MODAL GRADE
33 >MA,MG -0.458032 GREATER THAN MODAL AGE, MODAL GRADE
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Table C-22

Estimated Effects for Civics Cross-sectional Conditioning Variables
1988 Focused-BIB Sample, Grade 4/Age 9

1

Variable
Estimated
Effect Description

OVERALL -0.862717 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER-F -0.023548 SEX (FEMALE)
3 ETHNIC-B -0.212695 OBSERVED ETHNICITY (BLACK)
4 ETHNIC-H -0.250943 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-A -0.151950 OBSERVED ETHNICITY (ASIAN AMERICAN)
6 STOC-H 0.223446 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC-X 0.097596 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE 0.045772 REGION (SOUTHEAST)
9 REG-C 0.024092 REGION (CENTRAL)

10 REG-W -0.040014 REGION (WEST)
11 PAREDHS 0.010546 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ 0.090901 PARENTS EDUCA770N (POST HIGH SCHOOL)
13 PAREDC 0.108382 PARENTS EDUCATION (COLLEGE GRADUATE)
14 PAREDM -0.089029 PARENTS EDUCATION (MISSINu, I DON'T KNOW)
15 ITEMS-3 0.110087 3 ITEMS IN THE HOME
16 ITEMS-4 0.180746 4 ITEMS IN THE HOME
17 TVWATCH 0.118004 NO. HOURS OF TV WATCHED PER DAY
18 TVWATCH2 -0.018143 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG 0.044591 MINORITY HOME LANGUAGE SPOKEN
20 HOMEWRK- -0.348922 DON'T HAVE HOMEWORK
21 HOMEWRKO -0.367229 DON'T DO HOMEWORK
22 HOMEWORK -0.010127 AMOUNT OF HOMEWORK DONE
23 PCTLUNCH -0.001857 PERCENT IN LUNCH PROGRAM
24 NOLUNCH -0.049798 DON'T HAVE LUNCH PROGRAM OR MISSING
25 PCTWHLOW -0.062140 PCT WHITE IN SCHOOL 0-49
26 PCTWHMED 0.019981 PCT WHITE IN SCHOOL 50-79
27 -MA:<MG -0.657937 AT MODAL AGE; BELOW MODAL GRADE
2" -MA:-MG -0.206925 AT MCJDAL AGE; AT MODAL GRADE
2.) -MA;>MG 0.389979 AT MODAL AGE; ABOVE MODAL GRADE
30 >MA:-MG -0.305617 ABOVE MODAL AGE; AT MODAL GRADE
31 SCH-PRIV 0.089136 SCHOOL OTHER THAN PUBLIC
32 HOMEHELP -0.110131 USUALLY GET HELP AT HOME WITH HCMEWORK
33 PRESCH 0.065690 WENT TO PRESCHOOL
34 HOMEPARS 0.066022 FATHER AND MOTHER BOTH AT HOME
35 HOMEMOM 0.219030 MOTHER LIVES AT HOME
36 MOMWORK 0.036292 MOTHER WORKS OUTSIDE OF HOME
37 HOMEGRO 0.037314 GROWNUP AT HOME RIGHT AFTER SCHOOL
38 RD06+PP 0.034761 READ 6+ PAGES PER DAY FOR SCHOOL
39 RD11+PP 0.065288 READ 11+ PAGES PER DAY FOR SCHOOL
40 SSEVERY 0.101641 SOCIAL STUDIES CLASS EVERY DAY
41 SS3-4 0.163122 SOCIAL STUDIES CLASS 3-4 TIMES PER WEEK
(continued)
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Table C-22 (continued)

Estimated Effects for Civics Cross-sectional Conditioning Variables
1988 Focused-BIB Sample, Grade 4/Age 9

Variable
Estimated
Effect Description

42 SS1-2 0.093823 SOCIAL STUDIES CLASS 1-2 TIMES PER WEEK
43 SS<1 0.038207 SOCIAL STUDIES CLASS < 1 TIME PER WEEK
44 STGOV 0.012140 STUDIED GOVERNMENT
45 STGOV-X -0.192139 STUDIED GOVERNMENT RESP. MISSING
46 ST-ALOT -0.019732 NUMBER OF SUBJECTS STUDIED A LOT (OUT OF 6)

47 STLAW-L -0.044790 STUDY LAWS A LOT OR SOME
48 STCRT-L -0.026685 STUDY JUDGES & COURTS A LOT ea SOME
49 STPRES-L -0.003562 STUDY PRES. & LEADERS A LOT OR SOME
50 STVOT-L 0.059727 STUDY VOTING & ELECTIONS A LOT OR SOME
51 STCOMM-L 0 081548 STUDY COMMUNITY A LOT OR 30ME

52 STRGHT-L 0.092128 STUDY RIGHTS & RESPONSIBILITIES A LOT OR SOME

53 CE-EVERY -0.050833 DISCUSS CURRENT EVENTS ALIMST EVERY DAY
54 CE1-2 0.049644 DISCUSS CURRENT EVENTS 1-2 TIMES A WEEK

55 CE<1 0.073888 DISCUSS CURRENT EVENTS 1-2 TIMES A MONTH

56 CE<<1 -0.022439 DISCUSS CURRENT EVENTS FEW TIMES A YEAR
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Table C-23

Estimated Effects for Civics Cross-sectional Conditioning Variables
1988 Intercorrelation Sample, Grade 4/Age 9

1

Variable
Estimated
Eftect Description

OVERALL -2.423182 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER-F -0.029573 SEX (FEMALE)
3 ETHNIC-B -0.231977 OBSERVED ETHNICITY (BLACK)
4 ETHNIC-H -0.251819 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-A 0.068154 OBSERVED ETHNICITY (ASIAN AMERICAN)
6 STOC-H 0.265959 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC-X 0.110538 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE 0.110236 REGION (SOUTHEAST)
9 REG-C 0.090622 REGION (CENTRAL)

10 REG-W -0.003717 REGION (WEST)
11 PAREDHS 0.156360 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ 0.298932 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDC 0.272740 PARENTS EDUCATION (COLLEGE GRADUATE)
14 PAREDM 0.049526 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 ITEMS-3 0.052185 3 ITEMS IN THE HOME
16 ITEMS-4 0.141589 4 ITEMS IN THE HOME
17 TVWATCH 0.277411 NO. HOURS OF TV WATCHED PER DAY
18 TVWATCH2 -0.037488 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG -0.021578 MINORITY HOME LANGUAGE SPOKEN
20 HOMEWRK- 0.312557 DON'T HAVE HOMEWORK
21 HOMEWRKO 0.308734 DON'T DO HOMEWORK
22 HOMEWORK -0.010786 AMOUNT OF HOMEWORK DONE
23 PCTLUNCH -0.002942 PERCENT IN LUNCH PROGRAM
24 NOLUNCH -0.108688 DON'T HAVE LUNCH PROGRAM OR MISSING
25 PCTWHLOW -0.094621 PCT WHITE IN SCHOOL 0-49
26 PCTWHMED -0.015439 PCT WHITE IN SCHOOL 50-79
27 -MA:<MG -0.017183 AT MODAL AGE; BELOW MODAL GRADE
28 - 0.421162 AT MODAL AGE; AT MODAL GRADE
29 ..'.A:>MG 0.458405 AT MODAL AGE; ABOVE MODAL GRADE
30 >HA:-MG 0.351086 ABOVE MODAL AGE; AT MODAL GRADE
31 SCH-PRIV 0.001673 SCHOOL OTHER THAN PUBLIC
32 HOMEHELP -0.104533 USUALLY GET HELP AT HOME WITH HOMEWORK
33 PRESCH 0.104314 WENT TO PRESCHOOL
36 HOMEPARS 0.033862 FATHER AND MOTHER BOTH AT HOME
35 HOMEMOM 0.110458 MOTHER LIVES AT HOME
36 MOHWORK 0.011762 MOTHER WORKS OUTSIDE OF HOME
37 HOMEGRO 0.058718 GROWNUP AT HOME RIGHT AFTER SCHOOL
38 RD06+PP 0.070232 READ 6+ PAGES PER DAY FOR SCHOOL
39 RD11+PP 0.030869 READ 11+ PAGES PER DAY FOR SCHOOL
40 SSEVERY 0.146238 SOCIAL STUDIES CLASS EVERY DAY
41 SS3-4 0.201378 SOCIAL STUDIES CLASS 3-4 TIMES PER WEEK
(continued)
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Table C-23 (continued)

Estimated Effects for Civics Cross-sectional Conditioning Variables
1988 Intercorrelation Sample, Grade 4/Age 9

42

Vpriable
Estimated

Effhgt.

0.232414

Description

SS1-2 SOCIAL STUDIES CLAS., 1-2 TIMES PER WEEK
43 SS<1 0.060544 SOCIAL STUDIES CLASS < 1 TIME ?ER WEEK
44 STGOV 0.033795 STUDIED GOVERNMENT
45 STGOV-X -0.500008 STUDIED COVERNMENT RESP. MISSING
46 STLAW-L 0.068436 STUDY LAWS A LOT OR SOME
47 STPRES-L u.007628 STUDY PRES. & LEADERS A LOT OR SOME
48 STCOMM-L -0.074725 STUDY COMMUNITY A LOT OR SOME
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Table C-24

Estimated Effects for Civics Cross-sectional Conditioning Var:ables
1988 Focused-BIB Sample, Grade 8/Age 13

1

Variable
Estimated
Effect Description

OVERALL -1.613136 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER-F -0.077074 SEX (FEMALE)
3 ETHNIC-D -0.138794 OBSERVED ETHNICITY (BLACK)
4 ETHNIC-H -0.183800 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-A -0.101094 OBSERVED ETHNICITY (ASIAN AMERICAN)
6 STOC-H 0.114793 SIZE AND TYPE OF COMMUNIT7 (HIGH METRO)
7 STOC-X 0.061629 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE 0.025581 REGION (SOUTHEAST)
9 REG-C 0.071906 REGION (CENTRAL)

10 REG-W 0.014446 REGION (WEST)
11 PAREDHS 0.015981 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ 0.125404 PARENTS EDUCATION (POST HIGH SCNOOL)
13 PAREDC 0.154213 PARENTS EDUCATION (COLLEGE GRADUATE)
14 PAREDM -0.031084 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 ITEMS-3 0.032833 3 ITEMS IN THE HOME
16 ITEMS-4 0.101106 4 ITEMS IN THE HOME
17 TVWATCH 0.046246 NO. HOURS OF TV WATCHED FIR DAY
18 TVWATCH2 -0.008183 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG 0.007020 MINORITY HOME LANGUAGE SPOKEN
20 HOMEWRK- -0.061921 DON'T HAVE HOMEWORK
21 HOMEWRKO 0.026918 DON'T DO HOMEWORK
22 HOMEWORK 0.007356 AMOUNT OF HOMEWORK DONE
23 PCTT-UNCH -0.001397 PERCENT IN LUNCH PROGRAM
24 NOLUNCH -0.090389 DON'T HAVE LUNCH FROGRAM OR MISSING
25 PCTWHLOW -0.022594 PCT WHITE 1N SCHOOL 0-49
26 PCTWHMED -0.041061 PCT WHITE IN SCHOOL 50-79
27 -MA:<MG -0.179729 AT MODAL AGE; BELOW MODAL GRADE
28 -4A:-MG 0.032173 AT MODAL AGE; AT MODAL GRADE
29 -MA:>MG 0.407612 AT MODAL AGE; ABOVE MODAL GRADE
30 >MA:-MG -0.124894 ABOVE MODAL AGE; AT MODAL GRADE
31 SCH-PRIV 0.001354 SCHOOL OTHER THAN PUBLIC
32 HOMEHELP -0.088763 USUALLY GET HELP AT HOME WITH HOMEWORK
33 HOMEPARS 0.014917 FATHER AND MOTHER BOTH AT HuME
34 HOMEMOM 0.15867( MOTHER LF:ES AT HOME
35 MOMWORK 0.00681_ MOTHER WORKS OUTSIDE OF HOME
36 RD06+PP 0.105422 READ 6+ PAGES PER DAY FOR SCHOOL
37 RD11+PP -0.011569 READ 11+ PAGES PER DAY FOR SCHOOL

GRADEXP 0.207459 EXPECT TO GRADUATE FROM HICP. SCHOOL
39 NOMISS 0.307670 DID NOT MISS MUCH SCHOOL LAST aONTH
40 GRADES 0.196147 GRADES IN SCHOOL
41 STCV-INC -0.049973 STUDIED CIVICS - INCOMPLET" SET OF ANSWERS
(continued)
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Table C-24 (continued)

Estimated Effects for Civics Cross-sectional Conditzoning Variables
1988 Focused-BIB Sample Grade 8/Age 13

42

43
44

45

VariAjaft

STCIV5
STCIV6
STCIV7
STCIV8

Estimated
Effect Description

-0.022543

-0.022328
-0.034185
0.140325

STUDIED CIVICS IN 5TH GRADE
STUDIED CIVICS IN 6TH GRADE
STUDIED CIVICS IN 7TH GRADE
STUDIED CIVICS IN 8TH r 'ADE

46 ST-ALOT 0.005388 NUMBER OF SUBJECTS 57.;LED A LOT (OUT OF it))
47 STCON-L 0.154097 STUDIED U.S. CONSTITUTION A LOT OR SOME
48 STCONG-L 0.029228 STUDIED CONGRESS A LOT OR SOME
49 STLAV-L 0.072744 STUDIED LAWS A LOT OR SOME
50 STCRT-L 0.111552 STUDIED COURTS A LOT OR SOME
51 STPRES-L 0.050512 STUDIED PRESIDENT A LOT OR SOME
52 STPOL-L -0.011655 STUDIED POLITICAL PARTIES A LOT OR SOME
53 STSLG-L 0.000487 STUDIED STATE/LOCAL GOVS. A LOT OR SOME
54 STDG-L -0.021626 STUDIED DEMOCRATIC GOVS. A LOT OR SOME
55 STOG-L -0.006720 STUDIED OTHER GOVS. A LOT OR SOME
56 STRGHT-L -0.013451 STUDIED RIGHTS & RESPONSIB. A LOT OR SOME
57 VA-Ma -0.027045 ACTIVE IN 4 AREAS OF CIVICS (1,2,5,8)
58 CVB.ACT -0 '0976 ACTIVE IN 2 AREAS OF CIVICS (3, 10)
59 CVC-ACT O.. _165 ACTIVE IN 2 AREAS OF CIVICS (4, 9)
60 CVD-ACT -J.383355 ACTIVE IN 2 AREAS OF CIV-.CS (6 7)

61 CVD-NOT 0.147750 NOT VERY ACTIVE IN THESE 2 AREAS OF CIVICS
62 RDDIF -0.227011 AT LEAST SOME D:FFICULTY IN READLIG OR MISSING
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Table C-25

Estimated Effects for Civics Cross-sectional Conditioning Variables
1988 Intercorrelation Sample, Grade 8/Age 13

1

2

3

4
5

Variable
Estimrted
Effect Description

OVERALL
GENDER-F
ETHNIC-B
ETHNIC-H
ETHNIC-A

-1.224095
-0.118153
-0.135472
-0.193761
0.027554

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE)
OBSERVED ETHNICITY (BLACK)
OBSERVED ETHNICITY (HISPANIC)
OBSERVED ETHNICITY (ASIAN AMERICAN)

6 STOC-H 0.080959 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC-X 0.046864 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE -0.001454 REGION (SOUTHEAST)
9 REG-C -0.001889 REGION (CENTRAL)

10 REG-W -0.055975 REGION (WEST)
11 PAREDHS 0.030488 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ 0.128680 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDC 0.151727 PARENTS EDUCATION (COLLEGE GRADUATE)
14 PAREDM -0.068832 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 ITEMS-3 0.122664 3 ITEMS IN THE HOME
16 ITEMS-4 0.173642 4 ITEMS IN THE HOME
17 TVWATCH 0.020052 NO. HOURS OF TV WATCHED PER DAY
18 TVWATCH2 -0.006978 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG -0.046921 MINORITY HOME LANGUAGE SPOKEN
20 HOMEWRK- 0.094715 DON'T HAVE HOMEWORK
21 HOMEWRKO 0.205456 DON'T DO HOMEWORK
22 HOMEWORK 0.040729 AMOUNT OF HOMEWORK DONE
23 PCTLUNCH -0.001694 PERCENT IN LUNCH PROGRAM
24 NOLUNCH -0.048478 DON'T HAVE LUNCH PROGRAM OR MISSING
25 PCTWHLOW 0.019132 PCT WHITE IN SCHOOL 0-49
26 PCTWHMED -0.017506 PCT WHITE IN SCHOOL 50-79
27 -MA:<MG -0.307013 AT MODAL AGE; BELOW MODAL GRADE
28 -MA:-MG -0.008815 AT MODAL AGE; AT MODAL GRADE
29 -MA:>MG 0.332372 AT MODAL AGE; AB( 'E MODAL GRADE
30 >MA:-MG -f).127282 ABOVE MODAL AGE; AT MODAL GRADE
31 SCH-PRIV J.160774 SCHOOL OTHER THAN PUBLIC
32 HOMEHELP -0.134069 USUALLY GET HELP AT HOME WITH HOMEWORK
33 HOMEPARS -0.009036 FATMER AND MOTHER BOTH AT HOME
34 HOMEMOM 0.123lA4 MOTHER LIVES AT HOME
35 MOMWORK -0.022786 MOTHER WORKS OUTSIDE OF HOME
36 RD06+PP 0.096868 READ 6+ PAGES PER DAY FOR SCHOOL
37 RD11+PP 0.028811 READ 11+ PAGES PER DAY FOR SCHOOL
38 GRADEXP 0.034207 EXPECT TO GRADUATE FROM HIGH SCHOOL
39 NOMISS 0.018810 DID NOT MISS MUCH SCHOOL LAST MONTH
40 GRADES 0.283918 GRADES IN SCHOOL
41 STCV-INC -0.061693 STUDIED CIVICS - INCOMPLETE SET OF ANSWERS
(continued)
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Table C-25 (continued)

Estimated Effects for Civics Cross-sectional Conditioning Variables
1988 Intercorrelation Sample, Grade 8/Age 13

Variable
Estimated
Effect Description

42 STCIV5 -0.068930 STUDIED CIVICS IN 5 MADE
43 STCIV6 0.011925 STUDIED CIVICS IN ( GRADE
44 STCIV7 -0.031176 STUDIED CIVICS IN 7TH GRADE
45 STCIV8 0.039059 STUDIED CIVICS IN 8TH GRADE
46 STCON-L 0.002768 STUDIED U.S. CONSTITUTION A LOT OR SOME
47 STCONG-L 0.094652 STUDIRD CONGRESS A LOT OR SOME
48 STLAW-L -0.051939 STUDIED LAWS A LOT OR SOME
49 STCRT-L 0.100526 STUDIED COURTS A LOT OR SOME
50 STPRES-L -0.039286 STUDIED PRESIDENT A LOT OR SOME
51 STPOL-L 0.054987 STUDIED POLITICAL PARTIES A LOT OR SOME
52 STSLG-L 0.000008 STUDIED STATE/LOCAL GOVS. A LOT OR SOME
53 STDG-L -0.014294 STUDIED DEMOCRATIC GOVS. A LOT OR SOME
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Table C-26

Estimated Effects for Civics Cross-sectional Conditioning Variables
1988 Focused-BIB Sample, Grade 12/Age 17

1

Variable
Estimated
Effect

-1.329683

Description

OVERALL OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER-F -0.161951 SEX (FEMALE)
3 ETHNIC-B -0.225/.27 OBSERVED ETHNICITY (BLACK)
4 ETHNIC-H -0.123948 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-A 0.037675 OBSERVED ETHNICITY (ASIAN AMERICAN)
6 STCC-H 0.175198 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC-X 0.061377 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE -0.004221 REGION (SOUTHEAST)
9 REG-C 0.061998 REGION (CENTRAL)
10 REG-W -0.018295 REGION (WEST)
11 PAREDHS 0.024432 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ 0.150551 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDC 0.129662 PARENTS EDUCATION (COLLEGE GRADUATE)
14 PARFDM -0.029806 PARENTS EDUCATION (dISSING, I DON'T KNOW)
15 ITEMS-3 0.144291 3 ITEMS IN THE HOME
16 ITEMS-4 0.150336 4 ITEMS IN THE HOME
17 TVWATCH 0.062647 NO. HOURS OF TV WATCHED PE.. DAY
18 TVWATCH2 -0.012239 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG -0.078055 MINORITY HOME LANGUAGE SPOKEN
20 HOMEWRK- -0.007298 DON'T HAVE HOMEWORK
21 HOMEWRKO 0.089084 DON'T DO HOMEWORK
22 HOMEWORK -0.001492 AMOUNT OF HOMEWORK DONE
23 PCTLUNCH 0.000302 PERCENT IN LUNCH PROGRAM
24 NOLUNCH -0.004135 DON'T HAVE LUNCH PROGRAM OR MISSING
25 PCTWHLOW -0.011627 PCT WHITE IN SCHOOL 0-49
26 PCTWHKED 0 012093 PCT WHITE IN SCHOOL 50-79
27 -MA:<MG -0.089241 AT MODAL AGE; BELOW MODAL GRADE
28 -MA:..MG -0.017791 AT MODAL AGE; AT MODAL GRADE
29 >MA:-MG -0 066792 ABOVE MODAL AGE; AT MODAL GRADE
30 SCH-PRIV -0.027147 SCHOOL OTHER THAN PUBLIC
31 HOMEHELP -0.185448 USUALLY GET HELP AT HOME WITH HOMEWORK
32 HOMEPARS -0.002427 FATHER AND MOTHER BOTH AT HOME
33 HOMEMOM 0.132333 MOTHER LIVES AT HOME
34 MOMWORK 0.021772 MOTHER WORKS OUTSIDE OF HOME
35 RD06+PP 0.059618 READ 6+ PAGES PER DAY FOR SCHOOL
36 RD114.PP 0.008460 READ 11+ PAGES PER DAY FOR SCHOOL
37 NOMISS 0.022331 DID NOT MTSS MUCH SCHOOL LAST MONT.;
38 GRADES 0.120805 GRADES IN SCHOOL
39 COLLPREP 0.117544 COLLEGE PREP. PROGRAM
40 VOCTECH -0.057613 VOCATIONAL/TECH. PROGRAM
41 PLAN2YR 0.016887 PLAN TO GO TO 2-YEAR COLLEGE
(continued)
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Tab14... C-26 (continued)

Estimated Effe.zts for Civics Cv:ss-sectional Conditioning Variables
.988 Focused-BIB Sample, Grade 12/Age 17

42
43
44

45

Variable
Estimated
Effect Description

PLAN4YR
WORKHRS
ENG.:AP

ENG-REM

0.151381
-0.001538
0.097595
-0.195803

PLAN TO GO TO 4-YEAR COLLEGE
NO. HOURS OF OUTSIDE WORK
TAKING A.P./COLL. PREP. ENGLISH CLASS
TAKING REMEDIAL ENGLISH CLASS

46 STCV-INC -0.148636 STUDIED CIVICS - INCOMPLETE SET OF ANSWERS
47 STCV9 -0.063248 STUDIED CIVICS IN 9TH GRADE
48 STCV10 -0.089337 STUDIED CIVICS IN 10TH GRADE
49 STCV11 -0.071126 STUDIED CIVICS IN 11TH GRADE
50 STCV12 0.037421 STUDIED CIVICS IN 12TH GRADE
51 GOVT 0.044203 HOW MANY YEARS OF GOV'T STUDY HAVE YOU HAD
52 AP -0.109859 ADVANCED PLACEMENT YES
53 ST-ALOT 0.000510 NUMBER OF SUBJECTS STUDIED A LOT (OUT OF 10)
54 ST-AVE 0.364440 AVERAGE LEVEL OF STUDY FOR THESE TEN
55 CIV-INT 0.067754 LEVEL OF INTEREST IN CIVICS
56 MOCK-SOM 0.083116 MOCK ELECTIONS, TRIALS, ONCE TO SEVERAL TIMES
57 GOVATTN 0.110814 DEGREE OF ATTENTN GOVT. PAYS (AVE. OF 2 ITEMS)
58 HADCIV -0.025435 YES, HAVE HAD A CIVICS CLASS
59 CVHWORK 0.032976 AMOUNT OF CIVICS HOMEWORK
60 CVGRADES 0.121410 CIVICS GRADES IN SCHOOL
61 CVA-ACT -0.045429 ACTIVE IN 4 AREAS OF CIVICS (1,2,5,8)
62 CVB-ACT -0.069698 ACTIVE IN 2 AREAS OF CIVICS (3, 10)
63 CVC-ACT 0.089997 ACTIVE IN 2 AREAS OF CIVICS (4, 9)
64 CVD-ACT -0.193582 ACTIVE IN 2 AREAS OF CIVICS (6, 7)
65 CVD-NOT 0.071695 NOT VERY ACTIVE IN THESE 2 AREAS OF CIVICS
66 RDDIF -0.170134 AT LEAST SOME DIFFICULTY IN READING OR MISSING
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Table C-27

Estimated Effects fir Civics Cross sectional Conditioning Variables
1988 Intercorrelation Sample, Grade 12/Age 17

1

Variable
Estimated
Effect DescriptiQn

OVERALL -0.911554 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER-F -0.155584 SEX (FEMALE)
3 ETHNIC-B -0.265358 OBSERVED ETHNICITY (BLACK)
4 ETHNIC-H -0.301223 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-A -0.563830 OBSERVED ETHNICITY (ASIAN AMERICAN)
6 STOC-H 0.097614 SIZE AND TYPE OF COMMUNITY (HIGH METRO;
7 STOC-X 0.067059 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE 0.091114 REGION (SOUTHEAST)
9 REG-C 0.021948 REGION kCENTRAL)

10 REG-W 0.006807 REGION (WEST)
11 PAREDHS -0.134283 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ -0.069501 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDC -0.015859 PARENTS EDUCATION (COLLEGE GRADUATE)
14 PAREDM -0.136091 PARENTS EDUCATION (MIFSING, I DON'T KNOW)
15 ITEMS-3 0.0724'1 3 ITEMS IN THE HOME
16 ITEMS 4 0.104143 4 ITEMS IN THE HOME
17 TVWATCH 0.140501 NO. HOURS OF TV WATCHED PER DAY
18 TVWATCH2 -0.021632 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG 0.097374 MINORITY HOME LANGUAGE SPOKEN
20 HOMEWRK- 0.148167 DON'T HAVE HOMEWORK
21 HOMEWRKO 0.185228 DON'T DO HOMEWORK
22 HOMEWORK 0.066495 AMOUNT OF HOMEWORK DONE
23 PCTLUNCH 0.003626 PERCENT 'T LUNCH PROGRAM
24 NOLUNCH 0.021832 DON'T Hft.- LUNCH PROGRAM OR MISSING
25 PCTWHLOW -0.145977 PCT WHITE IN SCHOOL 0-49
26 PCTWHMED -0.011403 PCT WHITE IN SCHOOL 50-79
27 -MA:<MG -0.038936 AT MODAL AGE; BELOW MODAL GRADE
28 -MA:-MG 0.138?53 AT MODAL AGE; AT MODAL GRADE
29 >MA:-MG 0.098470 ABOVE MODAL AGE; AT MODAL GRADE
30 SCH-PRIV 0.081950 SCHOOL OTHER THAN PUBLIC
31 HOMEHELP -0.183083 USUALLY GET HELP AT HOME WITH HOMEWORK
32 HOMEPARS 0.071978 FATHER AND MOTHER BOTH AT HOME
33 HOMEMOM 0.081156 MOTHER LIVES AT HOME
34 MOMWORK 0.026910 MOTHER WORKS OUTSIDE OF HOME
35 RDOS+PP 0.145215 READ 6+ PAGES PER DAY FOR SCHOOL
36 RD11+PP -0.066205 READ 11+ PAGES PER DAY FOR SCHOOL
37 NOMISS 0.040696 DID NOT MISS MUCH SCHOOL LAST MONTH
38 GRADES 0.234408 GRADES IN SCHOOL
39 CGLLPREP 0.118036 COLLEGE .:REP. PROGRAM
40 VOCTECH -0.064741 VOCATIONAL/TECH. PROGRAM
41 PLAN2YR 0.059541 PLAN TO GO TO 2-YEAR COITEGE
(continued)
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Table C-27 (continued)

Estimated Efiects for Civics Cross-sectional Conditioning Variables
1988 Intercorrelation Sample, Grade 12/Age 17

42
43

44
45

Variable
Estimatee
Effect PAELIRLign

PLAN TO GO TO 4-YEAR COLLEGE
NO. HOURS OF OUTSIDE WORK
TAKING A.P./COLL. PREP. ENGLISH CLASS
TAKING REMEDIAL ENGLISH CLASS

PLAN4YR
WORKHRS
ENG-AP
ENG-REM

0.165027
-0.002365
0.147936
-0.085238

46 STCV-INC -0.292528 STUDIED CIVICS - INCOMPLETE SET OF ANSWERS

47 STCV9 0.012856 STUDIED CIVICS IN 9TH GRADE

48 STCV10 -0.268831 STUDIED CIVICS IN 10TH GRADE
49 STCV11 -0.083368 STUDIED CIVICS IN 11TH GRADE

50 STCV12 0.102932 STUDIED CIVICS IN 12TH GRADE

51 GOVT 0.064298 HOW MANY YEARS OF GOV'T STUDY HAVE YOU HAD

52 AP -0.070794 ADVANCED PLACEMENT YES
53 ST-ALOT 0.018307 NUMBER OF SUBJECTS STUDIED A LOT (OUT OF 10)

54 ST-AVE -0.000833 AVERAGE LEVEL OF STUDY FOR THESE TEN
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Table C-28

Estimated Effects for Civics Trend Conditioning Variables
1988 Trend Sample, Age 13

1

Variable
Estimated
Effect Descripticn

OVERALL -1.833217 OVERALL CONSTANT '1' FOR EVERYONE
2 GENUER-F -0.2740/4 SEX (FEMALE)
3 ETHNIC-B -0.245560 OBSERVED ETHNICITY (BLACK)
4 ETHNIC-H -0.193642 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-0 0.022923 OBSERVED ETHNICITY (OTHER)
6 STOC-H 0.251747 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 sToc-n 0.228720 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE 0.024840 REGION (SOUTHEAST)
9 REG-C 0.065093 REGION (CENTRAL)

10 REG-W -0.209815 REGION (WEST)
11 PAREDHS -0.016727 PARENTS EDUCATION (HIGH SCH)OL GRAD)
12 PAREDHS+ 0.163282 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDC 0.287076 PARENTS EDUCATION (COLLEGE GRADUATE)
14 PAREDM -0.279247 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 ITEMS-3 0.093471 3 ITEM3 IN THE HOME
16 ITEMS-4 0.197622 4 ITEMS IN THE HOME
17 TVWATCH 0.081961 NO. 'HOURS OF TV WATCHED PER DAY
18 TVWATCH2 -0.016805 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG -0.054940 MINORITY HOME LANGUAGE SPOKEN
20 HOMEWRY- -0.290030 DON'T HAVE HOMEWORK
21 HOMEWRKJ -0.013951 DON'T DO HOMEWORK
22 HOMEWORK 0.049850 AMOUNT OF HOMEWORK DONE
23 PCTWHLOW -0.192148 PCT WHITE IN SCHOOL 0-49
24 PCTWHMED 0.157684 PCT WHITE IN SCHOOL 50-79
25 MODALG 0.575586 GRADE IN SCHOOL IS MODAL GRADF
26 > MODALG 1.748053 GRADE IN SCHOOL IS GREATER THAN MODAL CRADE
27 SCH-PRIV 0.213468 SCHOOL OTHER THAN PUBLIC
28 GRADES 0.426167 GRADES IN SCHOOL (4-POINT SCALE)
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Table C-29

Estimated Effects for Civics Trend Conditioning Vae.ables
1982 Trend Sample, Age 13

1

Variable
Estimated
Effect rescription

OVERALL CONSTANT '1' FOR EVERYONEOVERALL -1.264436
2 GENDER-F -0.321234 SEX (FERALE)
3 ETHNIC-B -0.533501 OrSERVED ETHNICITY (BLACK)
4 ETHNIC-H -0.215298 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-0 -0.108223 OBSERVED ETHNICITY (OTHER)
6 STOC-H 0.247733 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC-X -0.027729 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE -,.065470 REGION (SOUTHEAST)
9 REG-C -0.012846 REGION (CENTRAL)

10 REG-W -0.045416 REGION (WEST)
11 PAREDHS 0.225191 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ 0.409932 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDC 0.466953 PARENTS EDUCATION (COLLEGE GRADUATE)
14 PAREDM -0.052883 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 ITEMS-3 0.138441 3 ITEMS IN THE HOME
16 ITEMS-4 0.274918 4 ITEMS IN THE HOME
17 TVWATCH 0.004248 NO. HOURS OF TV WATCHED PER DAY
18 TVWATCH2 -0.002819 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG 0.097368 MINORITY HOME LANGUAGE SPOKEN
10 HOMEWRK- -0.311352 DON'T HAVE HOMEWORK
21 HOMEWRKO -0.207615 DON'T DO HOMEWORK
22 HOMEWORK 0.005725 AMOUNT OF HOMEWORK DONE
23 PCTUHLOW -0.299501 PCT WHITE IN SCHOOL 0-49
24 PCTWHMED -0.036163 PCT WHITE IN SCHOOL 50-79
25 MODALC 0.463258 GRADE IN SCHOOL IS MCJAL GRADE
26 > MODALC 1.302472 GRADE IN SCHOOL IS GREATER THAN MODAL GRADE
27 SCH-PRIV 0.183278 SCHOOL OTHER THAN PUBLIC
28 GRADES 0.339169 GRADES IN SCHOOL (4-POINT SCALE)
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Table C-30

Estimated Effects for Civics Trend Conditioning Variables
1976 Trend Sample, Age 13

Variable
Estimated
Effect Dsauiplipm

1 OVERALL -0.865586 OVERALL CONSTANT '1' FOR EVERYONt
2 GSNDER-F -0.180073 SEX (FEMALE)
3 ETHNIC-B -0.612380 OBSERVED ETHNICITY (BLACK)
4 ETHNIC-H -0.553508 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-0 -0.394742 OBSERVED ETHNICITY (OTHER)
6 STOC-H 0.426680 SIZE AND TWE OF COMMUNITY (HIGH METRO)
7 STOC-X 0.019128 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE 0.010113 REGION (SOUTHEAST)
9 REG-C 0.139607 REGION (CENTRAL)
10 REG-W -0.032758 REGION (WEST)
11 PAREDHS 0.235653 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ 0.560744 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDM -0.003951 PARENTS EDUCATION (MISSING, i DON'T KNOW)

14 ITEMS-3 0.105100 3 ITEMS IN THE HOME
15 ITEMS-4 0.413272 4 ITEMS IN THE HOME
16 PCTWHLOW -0.040969 PCT WHITE IN SCHOOL 0-49
17 PCTWHMED 0.023708 PCT WHITE IN SCHOOL 50-79
18 - MODALG 0.584018 GRADE IN SCHOOL IS MODAL GRADE
19 > MODALG 0.918076 GRADE IN SCHOOL IS GREATER THAN MODAL GRADE
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Table C-31

Estimated Effects for Civics Trend onditioning Variables
1988 Trend Sample, Age 17

1

Variable
Estimated
Effect Description

OVERALL 2.537850 OVERALL aINSTANT '1' FOR EVERYONE
2 GENDER-F -0.354324 SEX (FEMALE)
3 ETHNIC-B -0.371432 OBSERVED ET" ICITY (BLACK)
4 ETHNIC-H -0.072776 OBSERVED ETI ICITY (HISPANIC)

5 ETHNIC-0 -0.156620 OBSERVED ETHNICITY (OTHER)
6 STOC-H 0.217207 SIZE AND TYPE OF COMMUNITY (HIGH METRO)

7 STOC-X 0.187236 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)

8 REG-SE 0.0836A1 REGION (SOUTHEAST)
9 REG-C -0.002988 REGION (CENTRAL)

10 REG-W -0.226426 REGION (WEST)
11 PAREDHS 0.092559 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ 0.315752 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDC 0.377825 PARENTS EDr .TION (COLLEGE GRADUATE)

14 PAREDM -0.029314 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 ITEMS-3 0.093015 3 ITEMS IN THE HOME
16 ITEMS-4 0.108895 4 ITEMS IN THE HOME
17 MATCH J.015740 NO. HOURS OF TV WATCHED PER DAY
18 TVWATCH2 -0.004894 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG -0.103856 MINORITY HOME LANGUAGE SPOKEN
20 HOMEWRK- -0.189856 DON'T HAVE HOMEWORK

11 HOMEWRKO 0.229131 DON'T DO HOMEWORK
22 HOMEWORK -0.094754 AMOUNT OF HOMEWORK DONE
23 PCTWHLOW 0.035583 PCT WHITE IN SCHOOL 0-49
24 PCTWHMED -0.013220 2CT WHITE IN SCHOOL 50-79
25 - MODALG 0.406556 GRADE IN SCHOOL IS MODAL GRADE
26 > MODALG 0.550452 GRADE IN SCHOOL IS GREATER THAN MODAL GRADE
27 SCH-PRIV -0.002692 SCHOOL OTHER THAN PUBLIC
28 GRADES 0.407650 GRADES IN SCHOOL (4-POINT SCALE)
29 HSPGM-C 0.355545 HIGH SCH PROGRAM COLLEGE PREP
30 HSPGM-V -0.148816 HIGH SCH PROGRAM VOCAT'L oil OTHER NOhGENERAL

31 ISS-YES 0.150710 DISCUSS ISSUES IN COURSES

32 ISS-SOMX 0.141650 DISCUSS ISSUES IN COURSES SOME-HAT OR MISSING

33 POL-YES 0.394967 DISCUSS POLITICS IN COURSES

34 POL-SOMX 0.259171 DISCUSS POL. 1. COURSES SOMEWHAT OR MISSING

35 NONEW-Y 0.017690 NOTHING NEW DISCUSSED IN COURSES - TRUE

36 NONEW-SX -0.005086 NOTH. NEW DISC. IN CRSES - SOMEWHAT OR MISSING
37 KNOW-YES -0.015209 KNOWLEDGE TO PARTICIPATE - TRUE
38 KNOW-SX -0.009888 KNOWLEDGE TO PARTICIPATE - SOMEWHAT OR MISSING

39 NATL-D 0.134013 NATIONAL DISCUSSIONS ALMOST EVERY DAY

40 NATL-C -0.036762 NAT'L DISCUSSIONS 1-2 TIMES A WEEK OR MISSING

41 NATL-B -0.050476 NATIONAL DISCUSSIONS 3-4 TIMES A MONTH

(continued)
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Table C-31 (continued)

Estimated Effects for Civics Trend Conditioning Variables
1988 Trend Sample, Age 17

Estimated
Variable Effect Dgluiplisna

42 INTL-D 0.221026 INTERNATIONAL DISCUSSIONS ALMOST EVERY DAY
43 INTL-C 0.152830 INT'L DISCUSSIONS 1-2 TIMES A WEEK OR MISSING
44 INTL-B 0.181321 INTERNATIONAL DISCUSSIONS 3-4 TIMES A MONTH
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Table C-32

Estimated Effects for Civics Trene. Conditicsing Variables
1982 Trend Sample, Age 17

1

Variable
Estimated
Effect Description

OVERALL -1.361751 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER-F -0.425031 SEX (FEMALE)
3 ETHNIC-B -0.470033 OBSERVED ETHNICITY (BLACK)
4 ETHNIC-H -0.296556 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-0 -0.421034 OBSERVED ETHNICITY (OTHER)
6 STOC-H 0.446878 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC-X 0.203226 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE 0.034580 REGION (SOUTHEAST)
9 REG-C 0.050915 REGION (CENTRAL)
10 REG-W -0.013089 REGION (WEST)
11 PAREDHS 0.116176 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PAREDHS+ 0.267456 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDC 0.283765 PARENTS EDUCATION (COLLEGE GRADUATE)
14 PAREDM -0.334944 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 ITEMS-3 0.165990 3 ITEMS IN THE HOME
16 ITEMS-4 0.275573 4 ITEMS IN THE HOME
17 TVWATCH 0.018188 NO. HOURS OF TV WATCHED PER DAY
18 TVWATCH2 -0.008675 NO. HOURS SQUARED OF TV WATCHED PER DAY
19 HOMELANG -0.135970 MINORITY HOME LANGUAGE SPOKEN
20 HOMEWRK- 0.302385 DON'T HAVE HOMEWORK
21 HOMEWRKO -0.090445 DON'T DO HOMEWORK
22 HOMEWORK 0.004198 AMOUNT OF HOMEWORK DONE
23 PCTWHLOW -0.090147 PCT WHITE IN SCHOOL 0-49
24 PCTWHMED -0.044514 PCT WHITE IN SCHOOL 50-79
25 MODALC 0.497047 GRADE IN SCHOOL IS MODAL GRADE
26 > MODALG 0.662263 GRADE IN SCHOOL Ia GREATER THAN MODAL GRADE
27 SCH-PRIV -0.140064 SCHOOL OTHER THAN PUBLIC
28 GRADES 0.283818 GRADES IN SCHOOL (4-POINT SCALE)
29 HSPGM-C 0.403098 HIGH SCH PROGRAM COLLEGE PREP
30 HSPGM-V -0.009976 HIGH SCH PROGRAM VOCAT'L OR OTHER NONGENERAL
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Table C-33

Estimated Effects fox Civics Trend Conditioning Variables
1976 Trend Sample, Age 17

Variable
Estimated

Effect Pescription

OVERALL CONSTANT '1' FOR EVERYONE
SEX (FEMALE)

OVERALL
GENDER-F

-1.564018
-0.439323

3 ETHNIC-B -0.375957 OBSEaVED ETHNICITY (BLACK)
4 ETHNIC-H -0.411097 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC-0 -0.351636 OBSERVED ETHNICITY (OTHER)
6 STOC-H 0.193189 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC-X 0.033124 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REG-SE -0.062455 REGION (SOUTHEAST)
9 REG-C 0.059840 REGION (CENTRAL)
10 REG-W -0.024240 REGION (WEST)
11 PAREDHS -0.005646 PARENTS EDUCATION (HIGH SCUOOL GRAD)
12 PAREDHS+ 0.215860 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAREDM -0.015286 PARENTS EDUCATION (MISSIC', I DON'T KNOW)
14 ITEMS-3 0.226880 3 ITEMS IN THE HOME
15 ITEMS-4 0.356708 4 ITEMS IN THE HOME
16 TVWATCH 0.003012 NO. HOURS OF TV WATCHED PER DAY
17 TVWATCH2 -0.604743 NO. HOURS SQUARED OF TV WATCHED PER DAY
18 HOMELANG -0.087508 MINORITY HOME LANGUAGE SPOKEN
19 HOMEWRK- -0.543340 DON'T HAVE HOMFWORK
20 HOMEWRKO -0.333045 DON'T DO HOMEWORK
21 HOMEWORK 0.046222 AMOUNT OF HOMEWORK DONE
22 PCTWHLOW -0.092577 PCT WHITE IN SCHOOL 0-49
23 PCTWHMED -0.005133 PCT WHITE IN SCHOOL 50-79
24 - MODALG 0.402627 GRADE IN SCHOOL IS MODAL GRADE
25 > MODALG 0.624665 GRADE IN SCHOOL IS GREATER THAN MODAL GRADE
26 GRADES 0.424681 GRADES IN SCHOOL (4-POINT SCALE)
27 HSPGH-C 0.270935 HIGH SCH PROGRAM COLLEGE PREP
28 HSPGM-V .201353 HIGH SCH PROGRAM VOCAT'L OR OTHER NONGENERAL
29 ISS-YES -0.02246 DISCUSS ISSUES IN COURSES
30 ISS-SOMX 0.010048 DISCUSS ISSUES IN COURSES SOMEWHAT OR MISS1NC
31 POL-YES 0.140908 .0ISCUSS POLITICS IN COURSES
32 POL-SOMX 0.086860 DISCUSS POLITICS IN CRSES SOMEWHAT OR MISSING
33 NOF7W-Y 0.021515 NOTHING NEW DISCUSSED IN COURSES - TRUE
34 NONFM-SX 0.066948 NOTH. NEW DISC. IN CRSES - SOMEWHAT OR MISSING
35 KNOW-YES -0.184577 KNOWLEDGE TO PARTICIPATE - TRUE
36 KNOW-SX -0.027103 KNOWLEDGE TO PARTICIPATE - SOMEWHAT OR MISSING
37 NATL-D 0.212025 NATIONAL DISCUSSIONS ALMOST EVERY DAY
38 NATL-C 0 67067 NAT'L DISCUSSIONS 1-2 TIMES A WEEK OR MISSING
39 NATL-B 0.105106 NATIONAL DISCUSSIONS 3-4 TIMES A MONTH
40 INTL-D 0.054382 INTERNATIONAL DISCUSSIONS ALMOST EVERY DAY
41 INTL-C 0.032460 TNT'L DISCUSSIONS 1-1 TIMES A WEEK OR MISSING
42 INTL-B 0.091534 INTERNATIONAL DISCUSSIONS 3-4 TIMES A MONTH
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Table C-34

Estimated Effects for U.S. History Cross-sectional Conditioning Varlables
1988 Focused-BIB and Intercorrelatfon Samples, Grade 4/Age 9

Estimated
Variable Effect Qmulatim

I. OVERALL -1.082049 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER2 -0.0Q2760 SEX (FEMALE)
3 ETHNIC2 -0.311443 OBSERVED ETHNICITY (BLACK)
4 ETHNIC3 -0.302839 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC4 0.084755 OBSERVED ETHNICITY (ASIAN)
6 'JTOC2 0.256330 SIZE AND TYPE OF COMMUNITY (NIGH METRO)
7 STOC3 0.099060 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 0.060228 REGION (SOUTHEAST)
9 REGION3 0.015842 REGION (CENTRAL)

10 REGION4 -0.054248 REGION (WEST)
11 PARED2 0.070426 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.2S5145 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PAR! 0.296709 PARENTS EDUCATION (COLLEGE GRAD)
14 PARL. 0.079094 PARENTS EDUCATION (MISSING, I DOWT KNOW)
15 HOMEITM3 0.086135 ARTICLES IN HOME (YES TO 'IN
16 HOMEITM4 0.183931 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.164997 TV WATCHING
18 TV. 2 -0.243077 TV WATCHING
19 HOMELNG1 0.001665 OTHER LANGUAGE AT HOME (SOMETIMES, ALWAYS)
20 HW-NO -0.050667 HOMEWORK (NONE ASSIGNED)
21 HW-YES -0.021858 HOMEWORK (YES - SOME AMOUNT)
22 HW-2345 -0.008786 HOMEWORK AMOUNT (LINEAR)
23 %LUNCH 1 -0.014315 PERCENT IN PROGRAM
24 %LUNCH 2 -0.158767 BLANK
25 %WHITE 1 -0.121124 WHITE MINORITY
26 %WHITE 2 -0.039429 INTEGPATED
27 AGE/GRD1 -0.562740 MODAL AGE, < MODAL GRADE
28 AGE/GRD2 -0.076542 MODAL AGE, MODAL GRADE, MISSING
29 AGE/GRD3 0.338196 MODAL AGE, > MODAL GRADE
30 AGE/GRD4 -0.190299 > MODAL AGE, MODA:. GRADE
31 SCH.TYPE 0.113039 PUBLIC V. PRIVATE *CHOOLS
32 H/HOMEWK -0.106155 HELP WITH HOMEW0a( COJERY DAY, TWICE A WEEK)
33 PRESCH 0.138178 WENT TO PRESCHOOL
34 PAR/HOME 0.029196 SINGLE/MULTIPLE PARENT (MUMPLE)
35 MOTH/HOM 0.125032 MOTHER AT HOME (YES)
36 MOTH/WRK -0.018852 MOTHER WORK OUTSIDE HOME (YES)
37 GRWN HOM 0.062107 GR1WNUP AT HOME RIGHT AFTER SCHOOL
38 PAGE/01 0.053224 PAGES A DAY READ (6 1 ,D UP)

39 PAGE/R02 0.047888 PAGES A DAY READ (11 AND UP)
40 HIS TAKE -0.015240 HOW OFTEN DO YOU HAVE A SOCIAL STUDIES CLASS
41 jTUD.HIS 0.068609 STUDIED THE HISTORY OF OUR COUNTRY
(continued)

593

632



Table C-34 (continued)

Estimated Effects for U.S. History Cross-sectional Conditioning Variables

1988 Focused-BIB and Intercorrelation Samples, Grade 4/Age 9

Estimated
Variable Effect Description

42 STUD.EXP 0.044026 STUDIED ABOUT THE EARLY EXPLORERS
43 STUD.IND -0.002413 STUDIED ABOUT THE AMERICAN INDIANS
44 STUD.PIL -0.001754 STUDIED ABOUT THE PILGRIMS
45 STUD.GW -0.045748 STUDIED ABOUT GEORGE WASHINGTON
46 STUD.PIO 0.031049 STUDIED ABOUT THE PIONEERS
47 2TUD.SLA -0.011719 STUDIED ABOUT SLAVERY
48 STUD.INV -0.029672 STUDIED ABOUT PEOPLE Wir INVENTED THINGS
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Table C-35

Estimated Effects for U.S. History Cross-se:!tional Conditioning Variables
1988 Focused-BIB and Intercorrelation .:amples, Grade 8/Age 13

Estimated
Variable Effect Description

1 OVERALL -0.833818 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER2 -0.150065 SEX (F7MALE)
3 ETBNIC2 -0.175538 OBSERVED ETHNICITY (BLACK)
4 ETBNIC3 -0.235940 OBSERVED ETHNICITY (HISPANIC)
5 ETBNIC4 -0.047478 OBSERVED ETHNICITY (ASIAN)
6 5TOC2 0.086050 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC3 0.044790 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 -0.068347 REGION (SOUTHEAST)
9 REGION3 0.008025 REGION (CENTRAL)

10 REGION4 -0.025248 REGION (WEST)
11 PARED2 0.046675 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.163076 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.162114 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED_ -0.040112 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 HOMEITM3 0.073651 ARTICLES IN HOME (YES TO 3)
16 HOMEITM4 0.139044 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.063579 TV WATCHING
18 TV. 2 -0.107249 TV WATCHING
19 HOMELNG1 -0.01c749 OTHER LANGUAGE AT HOME (SOMETIMES, ALWAYS)
20 HW-NO 0.0', 54 HOMEWORK (NONE ASSIGNED)
21 HW-YES 0.253431 HOMEWORK (YES - SOME AMOUNT)
22 HW-2345 0.023776 HOMEWORK AMOUNT (LINEAR)
23 %LUNCH 1 -0.011917 PERCENT IN PROGRAM
24 %LUNCH 2 -0.020277 BLANK
25 %WHITE 1 -0.024245 UHITE MINORITY
26 %WHITE 2 0.007425 INTEGRATED
27 AGE/GRD1 -0.387768 MODAL AGE, < MODAL GRADE
28 AGE/GRD2 -0.124035 MODAL AGE, MODAL GRADE, MISSING
29 AGE/GRD3 0.170160 MODAL AGE, > MODAL GRADE
30 AGE/GRD4 -0.208910 > MODAL AGE, MODAL GRADE
31 SCa.TYPE 0.056116 PUBLIC V. PRIVATE SCHOOLS
32 HA,MEWK -0.142969 HELP WITH HOMEWORK (EVERY DAY, TWICE A WEEK)
33 PAR/HOME 0.004462 SINGbE/MULTIPLE PARENT (MULTIPLE)
34 MOTH/HOM 0.075370 MOTHER AT HOME (YES)
35 MOTH/WRK -0.022306 MOTHER WORK OUTSIDE HOME (YES)
36 PAGE/RD1 0.078121 PAGE3 A DAY READ (6 AND UP)

37 F.:GE/RD2 -0.007233 PAGES A DAY READ (11 AND UP)

38 GRAD HS 0.262266 DO YOU EXPECT TO GRADUATE HIGH SCHOOL
39 DAYS/MIS 0.054914 DAYS OF SCHOOL MISSED LAST MONTH (NONE)
40 GRADES 0.221464 GRADES IN SCHOOL
41 HIS TAKE -0.003141 HISTORY COURSES TAKEN IN GRADES 5-8
(continued)
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Table C-35 (continued)

Estimated Effects for U.S. History Cross-sectional Cor. 'tioning Variables
1988 Focused-BIB and Intercorrelation Samples, Grade 8/Ay. 13

Estimated
Variable Effect

42 EARLY H 0.338573
43 POST C H -0.174067
44 TEACH H -0.1507:9
45 TEXTBOOK -0.077157

Description

STUDIED EARLY US HISTORY
STUDIED POST CIVIL WAR
THINGS TEACHER ASKS FOR SOCIAL STUDIES CLASS
DIFFICULTY READING US HISTORY TEXTBCOK
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Table C-36

Estimated Effects for U.S. History Cross-sectional Conditioning Variables
1988 Focused-Ba and Intercorrelation Samples, Grade 12/Age 17

Estimated
Variable Effect Description

1 OV"IALL -0.535861 OVERALL CONSTANT '1' FOR EVERynNE
2 GENDER2 -0.171101 SEX (FEMALE)
3 ETHNIC2 -0.277811 OBSERV'D ETHNICITY (BLACK)
4 ETHNIO3 -0.249072 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC4 -0.145208 OBSERVED E.HNICITY (ASIAN)
6 STOC2 0.181126 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC3 0.086993 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 -0.030869 REGION (SOUTHEAST)
9 REGION3 0.029813 REGION (CENTRAL)

10 REGION4 0.015950 RWION (WEST)
11 PARED2 0.048557 PARENTS EDUCt.rION (HIGH SCHOOL GRAD)

12 DARED3 0.125807 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.147278 PARENTS EDUCATION (COLLEGE GRAD)
14 PALED_ 0.093690 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 HC'EITM3 0.058395 ARTICLES I- HOME (YES TO 3)
16 HOMEITM4 0.108175 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.048061 TV WATCHING
18 TV. 2 -0.006601 TV WATCHING
19 HOMELNG1 -0.027066 OTHER LANGUAGE AT HOME (SOMETIMES, ALWAYS)
20 HW-NO 0.311514 HOMEWORK (NONE ASSIGNED)
21 HW-YES 0.438620 HOMEWORK (YES - SOME AMOUNT)
22 HW-2345 -0.013176 HOMEWORK AMOUNT (LINEAR)
23 %LUNCH 1 -0.000294 PERCENT IN PROGRAM
24 %LUNCH 2 0.006432 BLANK
25 %WHITE 1 -0.057512 WHITE MINORITY
26 %WHITE 2 -0.022398 INTEGRATED
27 AGE/GRD1 -0.191419 MODAL AGE, < MODAL GRADE
28 GE/GRD2 -0.067168 MODAL AGE, MODAL GRADE, MISSING
29 aGE/GRD4 -0.122420 > MODAL AGE, MODAL GRADE
30 SCH.TYPE -0.062657 PUBLIC V. PRIVATE SCHOOLS
31 H/HOMEWK -0.190038 HELP WITH HOMEWORK (EVERY DAY, TWICE A WEEK)
32 PAR/HOME 0.005518 SINGLE/MULTIPLE PARENT (MULTIPLE)

33 MOTH/HOM 0.165298 MOTHER AT HOME (YES)
34 MOTH/WRK -0.008933 MOTHER WORK OUTSIDE HOME (YES)
35 PAGE/RD1 0.069346 PAGES A DAY READ (6 AND UP)

36 PAOE/RD2 0.059610 PAGES A DAY READ (11 AND UP)

37 DAYS/MIS 0.037586 DAYS OF SCHOOL MISSED LAST MONTH (NONE)
38 GRADES 0.148587 GRADES IN SCHOOL
39 HS PROG1 0.1571)1 COLLEGE
40 HS PROG2 -0.049570 VOCATIONAL, TECHNICAL
41 POST S 1 0.041032 TWO-YEAR COLLEGE
(continued)
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Table C-36 (continued)

Estimated Effects for U.S. History Ctoss-sectional Conditioning Variables
1988 FoLused-BIB and Intercorrelation Samples, Grade 12/Age 17

Estimated
Variable Effect pgscription

42 POST S 2 0.163704 FOUR-YEAR COLLEGE
43 HRS WORK -0.001431 HOURS OF OUTSIDE WORK
44 ENG CL 1 0.128965 TYPE OF ENGLISH CLASS ADVANCED/COLLEGE
45 ENG CL 2 -0.196378 TYPE OF ENGLISH CLASS REMEDIAL
46 HIS TAKE -0.082710 HIST(ntY COURSES TAKEN IN GRADES 9-12
47 HI.-; COUR -0.000022 US HISTORY COURSE COMPLETE
48 AP HIST 0.034608 TAKEN ADVANCED PLACEMENT AMERICAN HISTORY
49 AM HIST 0.195041 STUDIED AMERICAN HISTORY
50 WORLD H -0.088624 STULIED WORLD HISTORY
51 MTN/UOM -0.071197 STUDIED HISTORY OF MINORITIES ANT) WOMEN
52 LIKE H 0.112180 DO YOU LIKE STUDYING US HISTORY
53 HAD HIST 0.045186 EVER HAD A US HISTORY CLASS
54 HOMEWK H 0.023091 TIME SPENT EACH WEEK ON US HIST. 10MEWORK
55 GRADES H 0.071975 GRADES YOU HAVE GOTTEN ON US HISTORY
56 TEACH/H -0.104300 THINGS TEACHER ASKS FOR US HISTORY GLASS
57 TEXTBOOK -0.080254 D.FFICULTY READING US HISTORY TEXTBOOK
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Table C-37

Estimated Effects for Geography Cross-sectional Conditioning Variables
1988 Focused-BIB and Intercorrelation Samples, Grade 12/Age 17

Estimated
Variable Effect Description

1 OVERALL -0.332830 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER2 -0.420687 SEX (FEMALE)
3 ETHNIC2 -0.685879 OBSERVED ETHNICITY (BLACK)
4 ETHNIC3 -0.418485 OBSERVED ETHNICITY (HISPANIC)
5 ETHNIC4 -0.184878 OBSERVED ETHNICITY (ASIAN)
6 STOC2 0.269361 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 SI0C3 0.169736 SIZE AND TYPE OF COMMUNITY (NOT HIGH OR LOW)
8 REGION2 -0.011230 REGION (SOUTHEAST)
9 REGION3 0.024789 REGION (CENTRAL)
10 REGION4 0.047082 REGION (WEST)
11 PARED2 0.113712 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.279869 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.287398 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED_ -0.158917 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 HOMEITM3 v.:17676 ARTICLES IN HOME (YES TO 3)
16 HOMEITM4 0.196076 ARTICLES IN HOME (YES TO 4)
17 TV. 1 0.042435 TV WATCHING
18 TV. 2 -0.087285 TV WATCHING
19 HOMELNG1 0.021254 OTHER LOGUAGE AT HOME (SOMETIMES, AIWAYS)
20 HW-NO -0.659565 HOMEWORK (NONE ASSIGNED)
21 HW-YES -J.460317 HOMEWORK (YES - SOME AMOUNT)
22 HW-2345 0.024182 HOMEWORK AMOUNT (LINEAR)
23 %LUNCH 1 0.000708 PERCENT IN PROGRAM
24 %LUNCH 2 -0.089351 BLANK
25 %WHITE 1 -0.107201 WHITE MINORITY
26 %WHITE 2 -0.068820 INTEGRATED
27 AGE/GRD1 -0.415062 MODAL AGE, < MODAL GRADE
28 AGE/GRD2 -0.251628 MODAL A. MODAL GRADE, MISSING
29 AGE/GRD4 -0.282149 > MODAL AGE, XODAL GRADE
30 SCH.TYPE -0.138944 PUBLIC V. PRIVATE SCHOOLS
31 H/HOMEWK -0.245424 HELP WITH HOMEWORK (EVERY DAY, TWICE A WEEK)
32 PAR/HOME -0.014887 SIMLEPFULTIPLE PARENT (MULTIPLE)
33 MOTH/HOM 0.119619 MOTHER AT HOME (YES)
34 MOTH/WRK -0.027926 MOTHER WORK OUTSIDE HOME (YES)

35 PAGE/RD1 0.631073 PAGES A DAY READ (6 AND U2)

?6 PAGE/RD2 0.091392 PAGES A DAY READ (11 AND UP)

37 DAYS/MIS 0.065005 DAYS OP SCHOOL MISSED LAST MONTH (NONE)
38 GRADES 0.213982 GRADES IN SCHOOL
39 HS PROG1 0.212703 COLLEGE
40 Ili PROG2 0.057015 VOCATIONAL, TECHNICAL
41 POST S 1 0.042615 TWO-YEAR COLLEGE
(continued)
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Table C-37 (continued)

Estimated Effects for Geography Cross-seztional Conditioning Variables
1988 Focused-BIB and Intercorrelation Samples ,rade 12/Age 17

Estimated
Variable Effect Pg2gxiption

42 POST S 2 0.232319 FOUR-YEAR COLLEGE
43 HRS WORK -0.0024,1 HOURS OF OUTSIDE WORK
44 ENG CL 1 0.1141u1 TYPE OF ENGLISH CLASS ADVANCED/COLLEGE
45 ENG CL 2 -0.303248 TYPE OF ENGLISH CLASS REMEDIAL
46 GEO TAKE 0.004362 GEOGRAPHY COURSES TAKEN IN GRADES 9-12
47 W GEO -0.073306 WORLD GEOGRAPHY COURSE COMPLETE
48 WHIS/G -0.105087 WORLD HISTORY/GEO COURSE COMPLETE
49 STAT/REG 0.105754 STATE/REGIONAL COURSE CO9PLETE
50 US GEO -0.140865 UNITED STAES COURSE COMPLETE
51 US H/G 0.180866 UNITED SATES HIST/GEO COURSE COMPLETE
52 PHY/GEO -0.082555 PHYSICAL GEC/EARTH SCIENCE COURSE COMPLETE
53 ECON/P -0.048159 ECONOMIC AND POLITICAL COURSE COMPLETE
54 HUM/CULT 0.190482 HUMAN AND CULTURAL COURSE COMPLETE
55 URBAN G -0.144868 URBAN COURSE COMPLETE
56 PHYSICAL 0.083896 SUM OF PHYSICAL GEO TOPICS STUDIED
57 -SOCIAL -0.089169 SUM OF SOCIAL GEO TOPICS STUDIED
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Table C-38

Estimated Effects for Mathematics Trend Conditioning Variables
1988 Bridge to 1986, Age 9

Estimated
Variable Effect Description

1 OVERALL -0.279547 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER2 -0.047747 GENDER (FEMALE)
3 ETHNIC2 -0.706632 OBSERVED ETHNICITY (BLACK)
4 ETHNIC3 0.209298 03SERVED ETHNICITY (HISPANIC)
5 ETHNIC4 0.762678 OBSERVED ETHNICITY (ASIAN)
6 STOC3 0.186615 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
7 STOC1 0.087756 SIZE AND TYPE OF COMMUN_TY (NOT HI&NOT LO)
8 REGION2 0.007280 REGION (SOUTHEAST)
9 REGION3 0.123942 REGION (CENTRAL)
10 REGION4 -0.035032 REGION (WEST)
11 PARED2 0.251057 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.223869 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.454556 PARENTS EDUCATION (COLLZGE GRAD)
14 PARED_ 0.136615 PARENTS EDUCATION (MISSING, I DON'T KNOW)
15 <MODAL GRADE -0.728308 MODAL GRADE :LESS THAN MODAL GRADE)
16 >MODAL GRADE 0.631198 MODAL GRADE (GREATER THAN MODAL GRADE)
17 ITEMS2 0.239816 ITEMS IN THE HOME (YES TO 3)
18 ITEMS3 0.367498 ITEMS IN THE HOME (YES TO ALL 4)
19 E2 X "'EX 0.087308 ETHNICITY BY GEND (BLACK, FEMALE)
20 E3 X SEX -0.066049 ETHFICITY BY GENDE (HISPANIC, FEMALE)
21 E4 X SEX -0.231095 ETHNICITY BY GENDER (ASIAN AMERICAN, FEMALE)
22 E2 X PE2 0.063586 ETHNICITY BY PARENT'S ED (BLACk, HS GRAD)
23 E2 X PE3 J.375105 ETHNICITY BY PARENT'S ED (BLACK, POST HS)
24 E2 X PE4 0.039552 ETHNICITY BY PARENT'S ED (BLACK, COLIFCE)
25 E2 X PE_ 0.191412 ETHNICITY BY PARENT'S ED (BLACK, UNKNOWN)
26 E3 X PE2 -0.354255 ETHNICITY BY PARENT'S ED (HISPANIC, HS GR-))
27 E3 X PE3 0.237226 ETHNICITY BY PARENT'S ED (HISPANIC POST HS)
28 E3 X PE4 -0.256883 ETHNICITY BY PARENT'S ED (HISPANIC, COLLEGE)
29 E3 X PE_ -0.246003 ETHNICITY BY PARENT'S ED (HISPANIC, UNKNOWN)
30 E4 X PE2 -1.034833 ETHNICITY BY PARENT'S ED (ASIAN AM, HS GRAD)
31 E4 X PE3 -0.690193 ETHNICITY BY PARENT'S ED (ASIAN AM, POST HS)
32 E4 X PE4 -0.786758 ETHNICITY BY PARENT'S ED (ASIAN AM, COLLEGE)
33 E4 X PE_ -0.518339 ETHNICITY BY PARENT'S ED (ASIAN AM, UNKNOWN)
34 SCH TYP2 0.158816 SCHOOL TYPE (NOT PUBLIC)
35 SCH TYP_ SCHOOL TYPE (MISSING)
36 TV1 0.278883 0-2 HOURS OF TV WATCHING
37 TV2 0.434684 3-5 HOURS OF TV WATCHING
38 TV3 0.259356 64- HOURS OF TV WATCHING
39 LANGHOM3 -0.283533 LANGUAGE IN HOME OTHER THAN ENG ? (ALWAYS)
40 LANGHOM2 0.088718 LANGUAGE IN HOME OTHER THAN ENG.? SOMETIMES
41 E2 X L17.1 0.143997 ETHNICITY BY LANGUAGE IN HOME (BLACK, OFTEN)
(continued)
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Table C-38 (continued)

Estimated Effects for Mathematics Trend londitioning Variables
1988 Bridge to 1986, Age 9

Estimated
Variable Effect Description

42 E2 X 7142 0.080093 ETHNICITY BY LANG IN HOME (BLACK, SOMETIMES)
43 E3 X La 0.390581 ETHNICITY BY LANGUAGE IN HOME(HISPANIC,OFTEN)
44 E3 X LH2 -0.117348 ETHNICITY BY LANG IN HOME(HISPANIC,SOMETIMES)
45 E4 X LH1 0.411867 ETHNICITY BY LANGUAGE IN HOME(ASIAN AM,OFTEN)
46 E4 X LH2 0.238582 ETHNICITY BY LANG IN HOME(ASIAN AM,SOMETIMES)
47 TIME ASS TIME OF ASSM'T(APPLICABLE FOR Y17, N/AY19)
48 STUDYCMP -0.057134 ARE YOU STUDYING COMPUTERS? B004501 (YES)
49 DRACE2 -0.069875 DERIVED RACE/ETHNICITY (BLACK)
50 DRACE3 -0.341651 DERIVED RACE/ETHNICITY (HISPANIC)
51 DRACE4 0.185246 DERIVED RACE/ETHNICITY (ASIAN AMERICAN)
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Table C-39

Estimated Effects for Mathematics Trend Conditioning Variables
1988 Bridge to 1986, Age 13

Estimated
Variable Effect Description

1 OVERALL -1.504811 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER2 -0.22C401 GENDER (FEMALE)
3 ETHNIC2 -0.242682 OBSERVED ETHNICITY (BLACK)
4 ETHNIC3 0.086195 OBSER/ED ETHNICITY (HISPANIC)
5 ETHNIC4 0.378006 OBSERVED ETHNICITY (ASIAN)

6 STOC3 0.534516 SIZE AND TYPE OF COMMUNITY (HIGH METRO)

7 STOC1 0.298905 SIZE AND TYPE OF COMMUNITY (NOT HI&NOT LO)
8 REGION2 -0.121025 REGION (SOUTHEAST)
9 REGION3 -0.063070 REGION (CENTRAL)

10 REGION4 -0.107134 REGION (WEST)
11 PARED2 0.140058 PARENTE EDUCATION (HIGH SCHOOL GRAD)

12 PARED3 0.197777 PARENTS EDUCATION (POST HIGH SCHOOL)

13 PARED4 0.278975 PARENTS EDUCATION (COLLEGE GRAD)

14 PARED_ 0.021061 IMRENTS EDUCATION (MISSING, I DON'T KNOW)

15 <MODAL GRADE -0.480949 MODAL GRADE (LESS THAN MODAL GRADE)

16 >MODAL GRADE 0.541153 MODAL GRADE (GREATER THAN MODAL GRADE)

17 ITEMS2 0.122176 ITEMS IN THE HOME (YES TO 3)
18 ITEMS3 0.177230 ITEMS IN THE HOME (YES TO ALL 4)
19 E2 X SEX 0.020985 ETHNICITY BY GENDER (BLACK, FEMALE)

20 E3 X SEX 0.099927 ETHNICIT7 BY GENDER (HISPANIC, FEMALE)

21 E4 X SEX -0.0()259 ETHNICITY BY GENDER (ASIAN AMERICAN, FEMALE)

22 E2 X PE2 -0 .1.81870 ETHNICITY BY PARER.'S ED (BLACK, HS GRAD)

23 E2 X PE3 -0.179468 ETHNICITY BY PARENT'S ED (BLACK, POST HS)

24 E2 X PE4 -0.397062 ETHNICITY BY PARENT'S ED (BLACK, COLLEGE)

25 E2 X PE_ 0.090978 ETHNICITY BY PARENT'S ED (BLACK, UNKNOWN)

26 E3 X PE2 -0.033586 ETHNICITY BY PARENT'S ED (HISPANIC, HS GRAD)

27 E3 X PE3 -0.035114 ETHNICITY BY PARENT'S ED (HISPANIC, POST HS)

28 E3 X PE4 -0.359408 ETHNICITY BY PARENT'S ED (HISPANIC, COLLEGE)

29 E3 X PE_ -0.15f;2.07 ETHNICITY BY PARENT'S ED (HISPANIC, UNKNOWN)

30 E4 X PE2 -0.412270 ETHNICITY BY PARENT'S ED (ASIAN AM, HS GRAD)

31 E4 X PE3 -1.023135 ETHNICITY BY PARENT'S ED (ASIAN AM, POST HS)

32 E4 X PE4 0.005724 ETHNICITY BY PARENT'S ED (ASIAN AM, COLLEGE)

33 E4 X PE_ -0.148864 ETHNICITY BY PARENT'S ED (ASIAN AM, UNKNOWN)

34 SCH TYP2 0.019369 SCHOOL TYPE (NOT PUBLIC)

35 SCH TYP_ SCHOOL TYPE (MISSING)

36 TV1 -0.192841 0-2 HOURS OF TV VATCHING

37 TV2 -0.259867 3-5 HOURS OF TV WATCHING

38 TV3 0.391540 6+ HOURS OF TV WATCHING
39 HW-NO 0.143508 HOMEWORK (NONE ASSIGNED)

40 HW-YES 0.295564 HOMEWORK (YES - SOME AMOUNT)

41 HW-345 -0.046762 HOMEWORK (LINEAR AMOUNT)

(continued)
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Table C-39 (continued)

Estimated Effe2ts for Mathematics Trend Conditioning Variables
1988 Bridge to 1986, Age 13

Estimated
Variable Effect Description

42 LANGHOM3 -0.142210 LANGUAGE IN HOME OTHER THAN ENGLISH? (ALWAYS)
43 LANGHOM2 0.050961 LANGUAGE Its, HOME OTHER THAN ENG.? (SOMETIMES)
44 E2 X LH1 0.100579 ETHNICITY BY LANGUAGE IN HOME (BLACK, OFTEN)
45 E2 X LH2 0.051984 ETHNICITY BY LANG IN HOME (HISP., SOMETIMES)
46 E3 X LH1 0.032823 ETHNICITY BY LANGUAGE IN HOME (HISP., OFTEN)
47 E3 X LH2 -0.081489 ETHNICITY BY LANG IN HOME (HISP., SOMETIMES)
48 E4 X LH1 -0.295872 ETHNICITY BY LANG IN HOME (ASIAN AM,OFTEN)
49 E4 X LH2 -0.351225 ETHN. BY LANG IN HOME (ASIAN AM,SOMETIMES)
50 GRADES 0.329379 GRADES IN SCHOOL
51 TYPEMAT2 0.557133 TYPE OF MATH CLASS (REGULAR MATH)
52 TYPEMAT3 0.860079 TYPE OF MATH CLASS (PRE-ALGEBRA)
53 TYPEMAT4 1.067878 TYPE OF MATH CLASS (ALGEBRA, OTHER)
54 TIME ASS TIME OF ASSESSMENT (APPLICABLE Y17, N/A Y19)
55 STUDYCMP 0.000685 ARE YOU STUDYING COMPUTERS? B004501 (YES)
56 DRACE2 0.021696 DERIVED RACE/ETHNICITY (BLACK)
57 DRACE3 -0.262241 DERIVED RACE/ETHNICITY (HISPANIC)
58 DRACE4 0.239560 DERIVED RAGE/ETHNICITY (ASIAN AMERICAN)
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Table C-40

EstiLated Eff-cts for Mathematics Trend Conditioning Variables
1988 Bridge to 1986, Age 17

Estimated
Variable Effect Description

1 OVERALL 0.466202 OVERALL CONSTANT '1' FOR EVERYONE

2 GENDER2 -0.227644 GENDER (FEMALE)

3 ETHNIC2 -0.326424 OBSERVED ETHNICITY (BLACK)

4 ETHNIC3 -0.125207 OBSERVED ETHNICITY (HISPANIC)

5 ETHNIC4 -0.542147 OBSERVED ETHNICITY (ASIAN)

6 STOC3 0.355679 SIZE AND TYPE OF COMMUNITY (HIGH METR;,

7 STOC1 0.268174 SIZE AND TYPE OF COMMUNITY (NOT HI&NOT LO)

8 REGION2 -0.035567 REGION (SOUTHEAST)

9 REGION3 P 092946 REGION (CENTRAL)

10 REGION4 0.041544 REGION (WEST)

11 PARED2 -0.009106 PARENTS EDUCATION (HIGH SCHOOL GRAD)

12 PARED3 0.276562 PARENTS EDUCATION (POST HIGH SCHOOL)

13 PARED4 0.215802 PARENTS EDUCATION (COLLEGE GRAD)

14 PARED_ 0.039054 PARENTC EDUCATION (MISSING, 1 DON'T KNOW)

15 <MODPL GRADE -0.212266 MODAL GRADE (LESS THAN MODAL 'MADE)

16 >MODAL GRADE 0.091063 MODAL GAADE (GREATER THAN MODAL GRADE)

17 ITEMS2 0.032057 ITEMS IN THE HOME (YES TO 3)

18 ITEMS3 0.089343 ITEMS IN THE HCME (YES TO ALL 4)

19 E2 X SEX 0.130167 ETHNICITY BY GENDER (BLACK, FEMALE)

20 E3 X SEX 0.294555 ET.-IICITY BY GENDER (USPANIC, 7EMALE)

21 E4 X SEX -0.190247 ETHNICITY BY GENDER (ASIAN AMERICAN, FEMALE)

22 E2 X PE2 -0.014269 ETHNICITY BY PARENT'S ED (BLACK, HS GRAD)

c3 E2 X PE3 -0.186204 ETHNICITY BY PARENT'S ED (BLACK, POST HS)

24 E2 X PE4 -0.163440 ETHNICITY BY PARENT'S ED (BLACK, COLLEGE)

25 E2 X PE_ -0.256462 ETHNICITY BY PARENT'S ED (BLACK, UNKNOWN)

26 E3 X PE2 0.037801 ETHNICITY BY PARENT'S ED (HISPANIC, MS GRAD)

27 E3 X PE3 -0.197622 ETHNICITY BY PARENT'S ED (HISPANIC, POST HS)

28 E3 X PE4 -0.148578 ETHNICITY BY PARENT'S ED (HISPANIC, COLLEGE)

29 E3 X PE_ 0.076608 ETHNICITY BY PARENT'S ED (HISPANIC, UNKNOWN)

30 E4 X PE2 1.148569 ETHNICITY BY PARENT'S ED (ASIAN AM, HS GRAD)

31 E4 X PE3 0.548141 ETHNICITY BY PARENT'S ED (ASIAN AM, POST HS)

32 E4 X PE4 -0.003476 ETHNICITY BY PARENT'S ED (ASIAN AM, COLLEGE)

33 E4 X PE_ 0.555852 ETHNICITY BY PARENT'S ED (ASIAN AM, UNKNOWN)

34 SCH n'YP2 -0.130104 SCHOOL TYPE (NOT PUBLIC)

35 SCH TYP SCHOOL TYPE (MISSING)

36 iV1 -1.980878 0-2 HOURS OF TV WATCHING

37 TV2 -1.992986 3-5 HOURS OF TV WATCHING

38 TV3 -2.079726 6+ HOURS OF TV WATCHING

39 HW-NO -0.243494 HOMEWORK (NONE ASSIGN-D)

40 HW-YES 0.104266 HOMEWORK (YES - SOME AMOUNT)

41 HW-345 -0.024606 HOMEWORK (LINEAR AMOUNT)

(continued)
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Table C-40 (continued)

Estimated Effects for Mathematics Trend Conditioning Variables
1988 Bridge to 1986, Age 17

Estimated
Variable 5ffect Description

42 LANGHOM3 -0.306630 LANGUAGE IN HONE OTHER THAN ENGLISH? (ALWAYS)
43 LANGHOM2 -0.027324 LANGUAGE IN HOME OTHER THAN ENG.? (SOMETIMES)
44 E2 X LH1 0.234334 ETHNICITY BY LANGUAGE IN HOME (BLACK, OFTEN)
45 E2 X LH2 -0.085786 ETHNICITY BY LANG IN HOME (HISP, SOMETIMES)
46 E3 X LH1 0.372056 ETHNICITY BY LANGUA3E IN HOME (HISP, OFTEN)
47 E3 X LH2 0.068137 ETHNICITY BY LANG IN HOME (HIS?, SOMETIMES)
48 E4 X LH1 0.542742 ETHNICITY BY LANG IN HOME (ASIAN AM, OFTEN)
49 E4 X LH2 0.390736 ETHN. BY LANG IN HOME (ASIAN AM,SOMETIMES)
50 NMATH1 -0.221100 HIGHEST LEVEL MATH TAKEN (PRE-ALGEBRA)
51 NMATH2 0.252774 HIGHEST LEVEL MATH TAKEN (ALGrBRA)
52 N1ATH3 0.354687 HIGHEST LEVEL MATH TAKEN (GEOMETRY)
53 NMATH4 0.700470 HIGHEST LEVEL MATH TAKEN (ALGEBRA-2)
54 NhATH5 1.208891 HIGHEST LEVEL MATH TAKEN (CALCULUS)
55 COMPUTER -0.009892 COMPUTER CLASS TAKEN ? (YES)
56 GRADES 0.293596 GRADES IN SCHOOL
57 HSPROG2 0.196396 HIGH SCHOOL PROGRAM (COLLEGE PREP)
58 HSPROG3 -0.090029 HIGH SCHOOL PROGRAM (VOC/TECH)
59 DRACE2 0.119675 DERIVED RACE/ETHNICITY (BLACK)
60 DRACE3 -0.202548 DERIVED RACE/ETHNICITY (HISPANIC)
61 DRACE4 -0.056777 DERIVED RACE/ETHNICITY (ASIAN AMERICAN)
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Table C-41

Estimated Eff2cts for Scielce Trend Conditioning Variables
1988 Bridge to 1986, Age 9

Variable
Estimated
Effect Description

OVERALL -0.167629 OVERALL CONSTANT '1' FOR EVERYONE

2 GENDER2 -0.160032 GENDER (FEMALE)

3 ETHNIC2 -0.716027 OBSERVED ETHNICITY (BLACK)
4 ETHN1C3 -0.677694 OBSERVED ETHNICITY (HISPANIC)

5 ETHNIC4 -0.143962 OBSERVED ETHNICITY (ASIAN)
6 STOC2 -0.400385 SIZE AND TYPE OF COMMUNITY (LOW METRO)

7 STOC3 0.114765 SIZE AND TYPE OF COMMUNITY (HIGH METRO,

8 REGION2 0.105314 REGION (SOUTHEAST)

9 REGION3 0.202669 REGION (CENTRAL)

10 REGION4 0.08181' REGION (WEST)

11 PARED2 J.200699 PARENTS EDUCATION (HIGH SCHOOL GRAD)

12 PARED3 0.279235 PARENTS EDUCATION (POST HIGH L;CHOOL)

13 PARED4 0.435635 PARENTS EDUCATION (COLLEGE GRAD)

14 PARED_ 0.172272 PARENTS EDUCATION (MISSING, DON'T 'NOW)

15 <MODAL GRADE -0.498134 MODAL GRADE (LESS THAN MODAL GRADE)

16 >MODAL GRADE 1.050936 MODAL GRADE (GREATER THAN :4(JAL (RADE)

17 ITEMS2 0.289243 ITEMS IN THE HOME (YES TC

18 ITEMS3 0.478227 ITEMS IN THE HOME (YES TO ALL 4)

19 SCH TYP2 0.076284 SCHOOL TYPE (NOT PUBLIC)
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Table C-42

Estimated Effects for Science Trend Conditioning Varialqes
1988 Bridge to 1986, Age 13

Variable
Estimated
Effect Description

1 OVERALL -0.048884 OVERALL CONSTANT '1' FOR EVERYONE

2 GENDER2 -0.267412 GENDER (FEMALE)

3 ETHNIC2 -0.719052 OBSERVED ETHNICITY (BLACK)

4 ETHNIC3 -0.524609 OBSERVED ETHNICITY (HISPANIC)

5 ETHNIC4 0.161636 OBSERVED ETHNICITY (ASIAN)

6 STOC2 -0.395130 SIZE LND TYPE OF COMMUNITY (LOW METRO)

7 STOC3 -0.007911 SIZE IND TYPE OF COMMUNITY (HIGH METRO)

8 REGION2 -0.077003 REGION (SOUTHEAST)

9 REGION3 0.046762 REGION (CENTRAL)

10 REGION4 -0.1025i1 REGION (WEST)

11 PARED2 0.1J7733 PARENTS EDUCATION (HIGH SCHOOL GRAD)

12 PARED3 0.3,7308 PARENTS EDUCATION (POST HIGH SCHOOL)

13 PARED4 0.412279 PARENTS EDUCATION (COLLEGE GRAD)

14 PARED_ -0.047971 PARENTS EDUCATION (MISSING, DON'T KNOW)

15 <MODAL GRADE -0.530171 MODAL GRADE (LESS THAN MODAL GRADE)

16 >MODAL GRADE 0.969538 MODAL GRADE (GREATER THAN MODAL GRADE)

17 ITEMS2 0.222418 ITEMS IN THE HOME (YES TO 3)

18 ITEMS3 0.404732 ITEMS IN THE HOME (YES TO ALL 4)

19 SCH TYP2 0.128735 SCHOOL TYPE (NOT PUBLIC)
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Table C-43

Estimated Effects for Science Trend Conditioning Variables
1988 Bridge to 1986, Age 17

Variable
Estimated
Effect Description

1 OVERALL -0.018353 OVERALL CONSTANT '1' FOR EVERYONE
2 GENDER2 -0.422265 GENDER (FEMALE)

3 ETHFIC2 -0.675393 OBSERVED ETHNICITY (BLACK)
4 ETHNIC3 -0.028940 OYERVED ETHNICITY (HISPANIC)
5 ETHNIC4 0.105174 OBSERVED ETHNICITY (ASIAN)
6 STOC2 -0.215624 SIZE AND TYPE OF COMMUNITY (LOW METRO)
7 STOC3 0.200910 SIZE AND TYPE OF COMMUNITY (HIGH METRO)
8 REGION2 -0.078230 REGION (SOUTHEAST)
9 REGION3 -0.145136 REGION (CENTRAL)

10 REGION4 -0.156447 REGION (WEST)
11 PARED2 0.277744 PARENTS EDUCATION (HIGH SCHOOL GRAD)
12 PARED3 0.506933 PARENTS EDUCATION (POST HIGH SCHOOL)
13 PARED4 0.724225 PARENTS EDUCATION (COLLEGE GRAD)
14 PARED_ -0.353136 PARENTS EDUCATION (MISSING, DON'T KNOW)

15 <MODAL GRADE -0.540566 MODAL GRADE (LESS THAN MODAL GRADE)

16 >MODAL GRADE 0.345666 MODAL GRADE (GREATER THAN MODAL GRADE)

17 ITEMS2 0.091730 ITEMS IN THE HOME (YES TO 3)

18 ITEMS3 0.208488 ITEMS IN THE HOME (YES TO ALL 4)

19 SCH TYP2 -0.094395 SCHOOL TYPE (NOT PUBLIC)
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Appendix D

1988 NAEP COMPOSITE AND DERIVED CONDITIONING VARIABLES

Some conditioning variables used in the creation of plausible values

were constructed by recoding the values of a data variable or by combining and

recoding data from two or more variables. This appendix describes how these

conditioning variables were derived for the 1988 assessments of reading
writing, civics, U.S. history, geography, mathematics and science.

Reading Cross-sectional Variables

Seven composites of background, attitude, and instructional variables

were created for use as conditioning variables for cross-sectitmal studies in

reading. The following list shows the items included in the composites. In

some cases, the constituent items vary across age cohorts, as indicated. In

each case, items within a composite were reflected so that they were coded "in

the same direction" (e.g., more frequent use of a teaching technique received

a higher score than less frequent use, etc.). The composite score for each

student is a weighted sum of the item scores. (Weights were based on

principal component analyses of each set of items; the weights were those

associated with the first principal component.) Students with scores more

than half a standard deviation above the mean on the composite were considered

"high," those with scores more than half a standard devia'ion below the mean

were considered low, and the remaining students were considered "medium."

Composite scores were not calculated for students who responded to fewer than

two of the constituent items. If the student responded to at least two items

but did not respond to all items in the composite, the composite score was

taken to be the mean on the completed items. See Table C-2 ("Contrast Codings

for 1988 Reading Cross-sectional Conditioning Variables") for the coding of

the constituent items. (Missing responses were treated as stated above and not

recoded as indicated in Table C-2.)

RHOME (Home environment and support)

R80J101 Magazines at home 9

Ages

R800201 Magazines at home 13 17

R800301 Books at home 9 13 17

R800401 Read stories 9 13 17
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RINDRDG (Students' independent reading)
Ages

R800601 Talk about reading 13 17

S003501 Read for fun 9 13 17

SO.3502 Talk about book 9 13 17

SO03503 Books from library 9 13 17

SO03504 Buy own books 9 13 17

SO03505 Read after TV show 13 17

SO03506 Author you like 13 17

L801101 Read in spare time 13 17

R800701 Read stories 9

SO04301 Read story,novel 17

RUSEMAT (Students' use of materials)
Ages

R800801 Use dictionary 13 17

SO07309 Use encycl-Tedia 13 17

SO04304 Read newspaper 17

SO04305 Read magazine 17

RTEACH (Teacher instructional behaviors)
Ages

SO04602 Teacher-main idea 13 17

SO04601 Teacher-vocabulary 13 17

SO04701 Teacher-questions 13 17

R801201 Analyze reading 13 17

SO08501 Write on reading 13 17

RBEHAV (Students'

R800901
R801001

behaviors)

Time on literature
Vale on homework

RSTRATG (Reading strategies)

SO05101
SO05102
SO05103
SO05104

RSCHWRK (Students'

R801101
SO06403
SO06401

Read material over
Take notes
Make outlines
Answer questions

school/coursework)

English grades
Advanced placement English
Remedial English
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Writing Cross-sectional Variables

WENJOY (Enjoy Writing)

For grades 4,
follows:

8, and 12, responses to item S001201 were recoded as

Always 5

Half + 4

Half 3

Half - 2

None I

Missing 3

WPOSFB (Positive Teacher Feedback)

For grades 4, 8, and 12, responses to items S001703, S001706, and
S002503 were recoded as indicated below and then summed. Values ranged from 0

to 3.

Mostly all 1

Half + 1

Half 0

Half - 0

Never 0

Missing 0

WNEGFB (Negative Teacher Feedback)

For grades 4, 8, and 12, responses to items S001708 and S002505 were
recoded as indicated below and then summed. Values ranged from 0 to 2.

Mostly all 0

Half + 1

Half
Half - 1

Never I

Missing 0
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WAMTWE (Amount Written)

For grades 8 and 12, responses to items W800302 (1 or 2 pages) and
W800303 (3 pages) were recoded as follows:

Daily 1

Weekly 2

Monthly 3

Yearly 4

Never 5

Missing Missing

The variables were then coded as six dummy variables as follows:

W800302 W800303 Dummy Variables
1,2 5 100000
1,2 1,2 010000
1,2 3,4 001000
3,4,missing 3,4,missing 000100
3,4 5 000010
5 5 000000
5 1,2,3,4 000001
3,4 1,2 000001

WAMTWH (Writing in History Class)

For grades 8 and 12, responses to items W800802 (1 or 2 pages) and
W800803 (3 pages) were recoded as follows:

Daily 1

Weekly 2

Monthly 3

Yearly 4

Never 5

Missing Missing

The variables were then coded as six dummy variables as follows:

W800802 W800803 Dummy Variables
1,2 5 100000

1,2 1,2 010000

1,2 3,4 001000
3,4,missing 3,4,missing 000100
3,4 5 000010
5 5 000000
5 1,2,3,4 000001
3,4 1,2 000001
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WINST2 (Instruction on Writing Process TT)

For zrades 8 and 12, responses to items S000606, S000608, S000609, and
S000610 were reccded as indicated below; the recoded responses for the four
items were then averaged.

Always 5

Half + 4

Half 3

Half - 2

Never 1

WSUC2 (Success in English Class II)

For grades 8 and 12, responses to item S008601 were coded as follows:

A lot 1

Some 2

None 3

Missing 2

WSUC3 (Success in English Class III)

For grade 11 responses to item W800701 were recoded as follows:

Most A 8

Half A-B 7

Most B 6

Half B-C 5

Most C 4

Half C-D 3

Most D 2

Most < D 1

Missing 5

WTIMSP3 (Time Spent III)

For grade 12, responses to four items were recoded as indicated below.
The recoded responses to all four items were then averaged. If resporses to

all four items wtre missing, WTIMSP3 was given a value of 2.

Items Used Cedings

W800501 Weekly 4

W800502 Monthly 3

Yearly 2

Never 1
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W800601 None
Don't do
< 1 hour
1 hour
2 hour
3+ hours

S000201 None
1 to 2
3 to 4
5 to 10
11+

WREVISE (Revision)

For grade 12, responses to items S001302,

2

1

2

3

4

4

1

2

3

4

4

S001303, S001304, S001308, and
S001301 were recoded as indicated below. The recoded responses to all five
items were then averaged. If responses to all ftve items were missing,
WREVISE was given a value of 3.

Always 5

Half + 4

Half 3

Pelf - 2

Never 1

WPLANNG (Planning)

For grade 12, responses to items S000901 and S000902 were recoded as
indicated below. The recoded responses to both items wexe then averaged. If
responses to both items were missing, WPLANNG was given a value of 3.

Most, all 5

Half + 4

Half 3

Half - 2

Never 1

WTIMSP2 (Time Spent II)

For grade 8, responses to item W800502 were recoded as follows:

Weekly 4

Monthly 3

Yearly 2

Never 1

Missing 3



WTIMSP1 ('me Spent I)

For grade 4, three dummy variables were created from the responses to
item W8002;r1 as follows:

1 Weekly 100

2 Monthly 010

3 Yearly 001
4 Never 000

Missing 010

WSUC1 (Success in English Class I)

For grade 4, four dummy variables were created from the responses to
item W800401 as follows:

1 Daily 1000
2 Weekly 0100

3 Monthly 0010
4 Yearly 0001
5 Never 0000

Missing 0010

WINST1 (Instruction on Writing Process 1)

For grade 4, responses to items 5000604 and S000605 were recoded as
indicated below. The recoded responses to both items were then averaged. If
responses to both items were missing, WINST1 was given a value of 3.

Always - 5

Half + - 4
Half - 3
Half - - 2
NevIr - 1

Writing Trend Variables

NUMREP (Number of Reports Written for English Class)

For grades 8 and 12, if the student had an English class (i.e., response
to items 3001208 is not 1), responses to items B001201-B001207 were recoded as
follows:

None - 0

1 or 2 written - 1

3 or more written - 1

BLK missing - 0
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The sum of the seven responses was then computed and the number of
reports written for English class became 0 (for 0 reports or missing) or 1 to
7 (for 1 to 7 reports).

Civics Cross-sectional Variables

ST-ALOT (Number of Subjects S:udied a Lot)

For grade 4, items P800601, P800701, P800801, P800901, P801001, and
P801101 asked students to indicate whether they had studied particular civics-
related topics a lot, some, or not at all. Each of the six items was coded as
follows:

A lot - 1
Some - 0

Not at all 0

Missing - 0

The sum of the six recoded variables was defined as ST-ALOT.

STCV-INC (Studied CivicsIncomplete Set of Answers)

For grade 8, items P800101 to P800104 asked students whether they had
studied American government or J.vics in trades 5 to 8, respectively. Each of
the four items was coded as:

Yes - 0
No - 0
I don't know - 1
Missing - 1

The sum of the four variables was then assigned the codes:

ST-ALOT (Number of Subjects Studied a

For grade 8, items P801201 to P801210 asked students to inracate whether
they had studied partik.u1s..: civics-related topics a lot, some or not at all.
Each of the ten items was coded as follows:

A lot - 1
Some - 0
Not at all - 0

Missing - 0

The sum of the ten recoded variables was defined as ST-ALOT.
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CVA-ACT (Active in 4 Areas of Civics, 1, 2, 5, and 8)

For grade 8, items P802201, P802202, P802205, and P802208 askee students
to indicate how often they participated in particular educational activities
for social studies class. These items were grouped together because of the

similarity of responses te. them. Each of the four items was reccdad as:

Almost every day - 1

Ouce or twice a week - 1

Once or twice a month - 0
A few times a year - 0

Never - 0

Missing 0

The sum of the four variables was en assigned the codes:

4 - 1
0-3 0

CVB-ACT (,-ttive in 2 Areas of Civics, 3 and 10)

For grade 8, items P802203 and P8C2210 asked students to indicate how
often they participa'ed in particular educational activities for sccial
studies class. These items were grouped together becausc of the similarity of

responses to them. Each of the two items was recoded as:

Almost every day - 1

Once or twice a week - 1

Once or twice a month - 0
Never - 0

Missing - 0

The sum of the two variables was then assigned the codes:

2 1

0-1 0
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CVC-ACT (Active in 2 Areas of Civics, 4 and 9)

For grade 8, items P802204 and P802209 asked students to indicate how
often they participated in particular educational activities for social
studies class. These items were grouped together because of the similarity of
responses to them. Each of the two items was recoded as:

Almost every day 1

Once or twice a week I

Once or twica a month 0

A few times a year 0

Never 0

Missing 0

The sum of the two variables was then assigned the codes:

2 1

0-1 0

CVD-ACT (Active in 2 Areas of Civics, 6 and 7)

For grade 8, items P802206 and P802207 asked students to indicate how
often they participated in particular educational activities for social
studies class. These items were grouped together because of the similarity of
responses to them. Each of the two items was recoded as:

Almost every day 1

Once or twice a week 1

Once or twice a month 0

A few times a year "

Never
Missing

The sum of the two variables was then assigned the codes:

2 I

0-1 C

CVD-NOT (Not very Active in these 2 Areas of Civics)

For grade 8, items P802206 and P802207 asked students to indicate how
often they participated in particular educational activities for social
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studies class. These items were grcuped together because of the similarity of
responses to them. Each of the two items was recoded as:

Almost every day - 0
Once or twice a week - 0
Once or twice a month - 0
A few times a year - 1
Never - 1
Missing - 1

The sum of the two variables was then assigned the codes:

2 1

0-1 - 0

STCV-INC (Studied Civics-Incomplete set of Answers)

For grade 12, items P800201 to P800204 asked students whether they had
studied American government or civics in grz,des 9 to 12, respectively. Each
of the four items was coded as:

Yes - 0
No - 0
I don't know - 1
Missing - 1

The sum of the four variables was then assigned the codes:

0 - 0
1-4 - 1

GOVT (How Many Years of Government Study have You Had)

For grade 12, item P800301 asked for the number of years the student had
studied American government or civics since the beginning of ninth grade. The

responses were recoded as:

None - 0
Less than 1/2 year - .25
1/2 year - .5
Between 1/2 year and 1 year - .75
1 year - 1.0
More than 1 year - 2.0
Missing - U
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ST-ALOT (Number of Subjects Studied a Lot)

For grade 12, items P801301 to P801310 asked students to indicate
whether they had studied particular civics-related topics a lot, some or not
at all. Each of the ten items was coded as follows:

A lot 1

Some 0

Not at all 0

Missing 0

The sum of the ten recoded variables was defined as ST-ALOT.

ST-AVE (Average Leval of Study for These Ten)

For grade 12, responses to items P801301 to P801310 were recoded as:

A lot 2

Some 2

Not at all 1

Missing 0

The average of the ten recoded variables was defined as ST-ALOT.

CIV-INT (Level of Interest in Civics)

For grade 12, item P801401 asked students how much they like studying
American government or civics. The responses were recoded as:

One of my favorite subjects 3

Interesting 2

Like several other subjects better 1

Never studied 0

GOVATTN (Degree of Attention Government Pays)

For grade 12, items P801601 and P801701 asked students to give their
opinions about the responsiveness of government to the people. Each of the
two items was coded as:

A good deal 2

Some 1

Not much 0

The average of the two variables was defined as GOVATTN.
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The responses to HADCIV (yes, have had a civics class) influenced
the coding of the following variables. This item (P801801) asked
students if they had ever had Ln American government or civics class.
If they had, they were to continue ealswering questions in the civics
background variable block. If not, they Nere asked to stop If

students continued to answer questions although they bad not said that
they had taken a civics course, -he rest of the respoases were coded as
missing.

CVHWORK (Amount of Civics Homework)

For grade 12, responses to i-am P801901 were recoded as:

No assignments - 0
Don't do assignment - 0

LASS than 1 hour
1 hour - 1
2 hours - 2
3 hours - 3

4 hours - 4

5 hours or more - 5

Did not say that Civics was taken - 0
Missing - 0

CVGRADES (Civics Grades in School)

For grade 12, responses to item P802001 were recoded as:

Mostly A - 4.0
Half A and half B - 3.5
Mostly B - 3.0

Half B and half C - 2.5
Mostly C - 2.0

Half C and half D - 1.5
Mostly D - 1.0
Mostly below D - .5

Did not say that civics had been taken - 2.0
Missing - 2.0

CVA-ACT (Active in 4 Areas of Civics, 1, 2, 5, and 8)

For grade 12, items P802401, P802402, P302405, and P802408 asked
students to indicate how often they participe*.ad in par:icular educational
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activities for civics class. These items were grouped together because of the
similarity of responses to them. Each of the four items was recoded as:

Almost every day - 1
Once or twice a week - 1
Once or twice a month - 0
A few times a year - 0
Never - 0
Did not sa)- that civi-s was taken - 0
Missing 0

The sum of the fout variables was then assigned the codes:

4

0-3 - J

CVB-ACT (Active in 2 Areas of Civics, 3 and 10)

For grade 12, items P802403 and P802410 asked students to indicate how
often they rarticipated in particular educational activities for civics class.
These items were grouped together because of the similarity of responses to
them. Each of the two items was recoded as:

Almost every day - 1
Once or twice a week - 1
Once or twice a mond, - 0
A few times a year - 0
Never - 0
Did not say that civics was taken - 0
Missing - 0

The sum of the two variahles was then assigned the codes:

2 - 1
0-1 - 0

CVC-ACT (Active in 2 Areas of Civics, 4 and 9)

For grade 12, items P802404 and P802409 asked students to indicate how
often they participated in particular educational activities for civics class.
These items were grouped together because of the similarity of responses :hem.
Each of the two items was recoded as:

Almost every day - 1
Once or twice a week - 1
Once or twice a month - 0
A few times a year - 0
Never - 0
Did not say that civics was taken - 0
Missing - 0
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The sum of the two variables was then assigned the codes:

2 1

0-1 0

CVD-ACT (Active in 2 Areas of Civics, 6 and 7)

For grade 12, items P802406 and P802407 asked students to indicate how
often they participated in particular educational activities for civics class.
These items were grouped together because of the similarity of responses to
them. Each of the two items was recoded as:

Almost every day 1

Once or twice a week 1

Once or twice a month 0

A few times a year 0

Never 0

Did not say that civics was taken 0

Missing 0

The sum of the two variables was then assigned the codes:

2 1

0-1 0

CVD-NOT (Not Very Active in These 2 Areas of Civics)

For grade 12, items P802406 and P802407 asked students to indicate how
often they participated in particular educational activities for civics class.
These items were grouped together because of the similarity of responses to
them. Each of the two items was recoded as:

Almost every day 0

Once or twice a week 0

Once or twice a month 0

A few times a year I

Never I

Did not say that civics was taken 1

Missing 1

The sum of the two variables was then assigned the codes:

2 1

0-1 0
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RDDIF (At Least Some Difficulty in Reading or Missing)

For grade 12, responses to item P802301 were recoded as:

A lot 1

Some 1

None 0

Did not say that civics was taken 1

Missing 1

Civics Trend Variables

PPARED (Parent's Education - 2nd Set of Categories)

For ages 13 and 17, a parents' education variable was derived for 1982
data, so that comparisons with 1988 data be made for students having a parent
who graduated from college. This variable is based on the 1982 variables
PARED, FCLGRAD, and MCLGRAD (whether the father or mother graduated from
college). The categories for PPARED are coded as:

1 < High school
2 High school graduate
3 Post high school

4 College graduate

Missing

if PARED 1

if PARED 2

if PARED 3

and MCLGRAD
if PARED 3

or MCLGRAD
if otherwise

(<HS)

(HS Grad)
(post-HS), FCLGRAD 2(No),

2 (No)
and either FCLGRAD 1 (Yes)
1 (Yes)

U.S. History Cross-sectional Variables

HIS TAKE (How often do you have a social studies class?)

For grade 4, responses to item S008701 were recoded as follows:

Nevez, hardly ever or missing 0

Less than once a week 1

One or two times a week 2

Three or four times a week 3

Every day 4
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STUD.HIS (Have you ever studied the history of ,)ur country?)

For grade 4, responses to item H800601 wre recoded as follows:

No or missing 0

Yes 1

STUD.EXP (Have you studied the early explorers of the new world?)

For grade 4, responses to item H801101 were recoded as follows:

Not at all or missing 0

Some 1

A lot 2

STUD.IND (Have you studied the Indians who first lived in our country?)

For grade 4, responses to item H801201 were recoded as follows:

Not at all or missing 0

Some 1

A lot 2

STUD.PIL (How much have you studied about the Pilgrims and the first

colonies in America?)

For grade 4, responses to item H801301 were recoded as follows:

Not at all or missing 0

Some 1

A lot 2

STUD.G4 fHow much have you studied George Washingtnn and the war to gain

independence A:rom England?)

For grade 4, respouses to item H801401 were recoded as follows:

Not at all or missing 0

Some 1

A lot 2
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STUD.PIO (How much have you studied the pioneers who settled the western
part of the country?)

For grade 4, responses to item H801501 were recoded as follows:

Not at all or missing 0

Some 1

A lot 2

STUD.SLA (How much have you studied slavery and the wa- between the
Northern and Southern states?)

For grade 4, responses to item H801601 were recodsd as follows:

Not at all or missing 0

Some 1

A lot 2

STUD.INV (How much have yov studied about people who invented things and
made new discoveries?)

For grade 4, responses to item H801701 were recoded as follows:

Not at all yr missing 0

Some 1

A lot 2

HIS TAKE (Did you study or expect to study U.S. history in the following
grades?)

For grade 8, responses to items H800701 to H800704 (study in fifth,
sixth, seventh, eighth grade) were recoded as follows:

Yes 1

No 2

I don't know 3

The vari...,ole HIS TAKE was then coded as the sum of all "Yes" responses,
ranging from 0 to 4.

630



EARLY H (How much have you studied these periods of U.S. history?)

For grade 8, responses to items H801801 to H801806 were recoded as
follows:

A lot 2

Some 1

-Not at all 0

The average of the six recoded variables formed the variable EARLY H, whose
values r4iged'from 0 to 2.

POST CH (How much have you studied these periods of U.S. history?)

For grade 8, responses to items 11801807 to H801811 were recoded as

follows:

A lot 2

Some 1

Not at all 0

The average of the five recoded variables formed the variable POST CH, whose
values ranged from 0 to 2.

TEACH H (How often does your social studies teacher ask you to do these
things?)

For grade 8, responses te items H802501 to H802511 were recoded as
follows:

Almost cvery day 4

Once or twice a week 3

Once or twice a month 2

A few times a year 1

Never 0

The average of the 11 recoded variables formed the variable TEACH H, whose
values ranged from 0 to 4.

TEXTBOOK (How much difficulty do you have reading your social studies
textbooks?)

For grade 8, responses to item S008801 were recoded as allows:

A lot 2

Some 1

None 0
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HIS TAKE (Did you study or expect to study U.S. history in the following
grades?)

For grade 12, rk.sponses to items H80080] to H800804 (ninth, tenth,
eleventh, twelfth grade) were recoded as follows:

Yes 1

No 2

I don't know 3

The variable HIS TAKS was ten coded as the sum of all "Yes" responses,
rangingfrom 0 to 4.

HIS COUR (Since the beg:nning of ninth grade, how much U.S. history
coursework have you completed up to now?)

For grade 12, responses to item H800901 were recoded as follows:

None 00

Less than half a year 25

Half a year 50

Between half a year and one year 75

One year 100

More than one year 200

AP HIST (Have you taken or are you taking Advanced Placement American
history?)

For grade 12, responses to item H801001 wer recoded as follows:

Yes 1

No 0

AM HIST (Since the beginning of ninth grade, how much have you studied the
following periods of U.S. history?)

For grade 12, responses to items H801901-H801909 and H801913 were
recoded as follows:

A lnt 2

Some 1

Not at all 0

The average of the 10 recoded variables formed the variable AM HIST, whose
values ranged from 0 to 2.
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WORLD H (Since the beginning of ninth grade, how much have you studied the
following periods of U.S. history?)

For grade 12, responses to items H801910-H801912 were recodei as
follows:

A lot - 2

Some 1

Not at all - 0

The average of the three recoded variables formed the variable WORLD H, whose
values ranged from 0 to 2.

MIN/WOM (To what extent have you studied the history and contributions of
minorities and women?)

For grade 12, responses to item He12001 were recoded as follows:

A lot - 2

Some - 1
Not at all - 0

LIKE H (How much do you likr -udying United States history?)

For grade 12, responses to item H802101 were recoded as follows:

It Is one of my favorite subjects - 3

It is interesting - 2
I like several othet subjects better - 1
I have never studied United States history - 0

HAD HIST (Have you ever had a United States history class?)

For grade 12, responses to item H802201 were recoded as follows:

Yes - 1
No - 0
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HOMEWK H (How much time have you usually spent each week on homework for
your U.S. history class?)

For grade 12, responses to item H802301 were recoded as follows:

I usually haven't had homework assigned 0

I have had homework, but I usually haven't done it 0

Less than 1 hour .5

1 hour 1

2 hours 2

3 hours 3

4 hours 4

5 hours or more 5

GRADES H (What kind of grades have you gotten in your U. S. history class?)

For grade 12, responses to item H802401 were recoded as follows:

Mostly A 4.0
About half A and half 3 3.5

Mostly B 3.0
About half B and half C 2.5
Mostly C 2.0
(bout half C and half D 1.5
Mostly D 1.0
Mostly below D 0.0

TEACH/H (How often has your U.S. history teacher asked you to do the
following things in class?)

For grade 12, responses to items H802601-H802611 were recoded as
follows:

Almost every day 4

Once or twice a week 3

Once or twice a mouth 2

A few times a year 1

Never 0

The average of the 11 recoded c.riables formed the variable TEACH/H, whose

values ranged from 0 to 4.
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TEXTBOOK (How much difficulty have you had reading your U. S. history
textbook?)

For grade 12, responses to item H802801 were recoded as follows:

A lot
Some
None

/ft

1
0

Geography Cross-sectional Variables (Grade 12)

GEO TAKE (Did you take or do you expect to take a geography course in the
following grades?)

Responses to ttems G800301-G800304 (ninth, tenth, eleventh, twelfth
grades) were recoded as follows:

Yes I

No 2

I don't know 3

The variable GEO TAKE was then coded as the sum of all "Yes" responses,
ranging from 0 to 4.

PHYSICAL (How much have you studied the following topics in geography?)

Responses to items G800201-G800209 (physical geography topic0 were
recoded as follows:

A lot 3

Some 2

Very little I

Nor at all 0

The average of the nine recoded vaciables formed tl-t variable PHYSICAL, whose
values ranged from 0 to 3.

SOCIAL (How much have you studied the following topics in geography?)

Responses to items G800210-G800215 (social geography topics) were

r oded as follows:

A lot 3

Some 2

Very little I

Not at all 0
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The average of the five recoded variables formed the variable SOCIAL, whose
values ranged from 0 to 3.

The following nine variables were created from responses to nine items
that stemmed from the question "Since the beginning of ninth grade, how much
of the following geography coursework have you completed up to now?"

W GEO (World geography coursework taken)
W HIS/G (World history and geography coursework taken)
STAT/REG (State/regional geography coursework taken)
US GEO (United States geography coursework taken)
US H/G (United States history and geography coursework taken)
PHY/GEO (Physical geography/earth science coursework taLan)
ECON/P (Economic and political geography coursework taken)
HUM/CULT (Human and cultural geography coursework taken)
URBAN G (Urban geography coursework taken)

These variables were created, respectively, from items G800101-G800109.
Responses to these items were first recoded as:

Yes, in grade 9 - 1
Yes, in grade 10 - 1
Yes, in grade 11 - 1
Iles, In grade 12 - 1
No, I haven't taken - 0

To form the new variables, the receded responses were then collapsed as
follows:

Amy "Yes" - 1
No, I haven't taken - 0
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Mathematics Trend Variables

Observed Race x Observed Sex

This variable is defined as the following combinations of the variables
RACE and SEX:

RACE SEX
1 White, Anerican Indian, Other,

or Unclassified Male
2 Black Male
3 Hispanic Male
4 Asian American Male
5 White, Anerican Indian, Other,

or Umlassified Female
6 Black Female

7 Hispanic Female
8 Asian American Female

Observed Race x Parents' Education

This variable is defined as the following combinations of the variables
RACE and PARED:

1

RACE

White, Anerican Indian, Other,

PARED

or Unclassified Less than high school education
2 White, Anerican Indian, Other,

or Unclassified High school graduate
3 White, Anerican Indian, Other,

or Unclassified Some education after high school
4 White, Anerican Indian, Other,

or Unclassified College graduate

5 White, Anerican Indian, Other,
or Unclassified Missing

6 Black Less than high school education
7 Black High school graduate

8 Black Some education after high school

9 Black College graduate

10 Black Missing
11 Hispanic Less than high school education
12 Hispanic High school graduate

13 Hispanic Some education after high school

14 Hispanic College graduate

15 Hispanic Missing

16 Asian American Less than high school eduLation

17 Asian AmerLcan High school graduate

18 Asian American Some education after high school

19 Asian American College graduate

20 Asian American Missing

637 674



Observed Race x Language in the Home

Items B003201 (age 9) and B003301 (ages 13 and 17) asked students how
often people in their home speak a language other than English. This
conditioning variable is defined by the following combinations of the
variables RACE and B003201 (for age 9) or RACE and B003301 (ages 13 and 17):

Age 9

RACE B003201

1 White, American Indian, Other,
or Unclassified Always

2 White, American Indian, Other,
or Unclassified Sometimes

3 White, American Indian, Other
or Unclassified Never

4 Black Always
5 Black Sometimes
6 Black Never
7 Hispanic Always
8 Hispanic Sometimes
9 Hispanic Never

10 Asian American Always
11 Asian American Sometimes

12 Asian American Never

Ages 13 and 17

RACE B003301

1 White, American Indian, Other,
or Unclassified Always or mostly

2 White, Aaerican Indian, Other,
or Unclassified Occasionally or half the time

3 White, American Indian, Other,
or Unclassified Never

4 Black Always or mostly
5 Black Occasionally or half the time
6 Black Never
7 Hispanic Always or mostly
8 Hispanic Occasionally or half the time
9 Hispanic Never

10 Asian American Always or mostly
11 Asian American Occasionally or half the time
12 Asian American Never
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APPENDIX E

Revision of 1984 NAEP Poststratification Weights
for Grade 4/Age 9 and Grade 8/Age 13
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Appendix E

REVISION OF 1984 NAEP POSTSTRATIFICATION WEIGHTS
FOR GRADE 4/AGE 9 AND GRADE 8/AGE 13

Keith F. Rust

Westat, Inc,

A comparison of the propor ins of 9-yaar-o1d students who were in
grade 4, based on weighted data, revealed an inconsistency betwee7, the 1984
main sample results and those for bridge studies in subsequent years. In

1984, the percentage of 9-year-old students in grade 4 was 74.9. For three
3ubsequent bridges, the percentage ranged from 62.6 to 66.1.

A consideration of the method of obtaining the separate
poststratification factors for those students both grade and age eligible,
those eligible by agc alone, and those eligible by grade alone, used in 1984
but not for subsequent bridges, revealed the possibility of improvin6 the
approach used to derive the independent estimates which constitute the major
component of the numerators of each poststratification factor. This
improvement pertained to the poststratification procedure for grade 4/age
and grade 8/age 13, but not grade 11/age 17.

The possibility of improvement arose because the independent estimates
were derived using Current Population Survey data on the distribution over
grades of the population by whole years of age. These ages are as of early
October, the time each year the Current Population Survey in which this
information is collected is conducted. The age definition for ages 9 and 13
used in 1984 means that this distribution is required as of January 1. (For

age 17, and for all three ages for the main samples in 1986, the appropriate
date is October 1, consistent with the Current Population Survey data,
consequently, the problem of inconsirtency between NAEP and the Curlant
Population Survey did not occur for these cases.)

Evidence from the 1984 and 1988 NAEP samples shows clearly that the
proportion of 9-jear-olds who were in grade 4 and 13-year-olds who were in
grade 8 declinen between October 1 and the following January 1. That is,

there were mcrz fourth graders who had their tenth birthday during this period
than there were fourth graders who had their ninth birthday. The difference
was sufficiently great as to decrease the percentage of 9-year-olds who were
age-eligible by about 10 percentage points. A similar but less marked
decrease also occurred at age 13.

Independent estimates and the resulting poststratification factors were
recomputed in a way that racognized this shift. The magnitude in the shift
was estimated from NAEr data, this being the only source of information
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available. We note that the shift proved very consistent between the 1984 and
1988 samples, when the same age and grade definitions were used.

The 1988 poststratification procedure, which differed from that used Ln
1984 and 1986 in a number of ways, was performed in a manner that also
accounted for this shift in the grade/age distribution. Hence, no revision of
the 1988 poststratification factors is required.
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APPENDIX F

1988 NAEP IRT Parameters

643

6 79



Appendix F

1988 NAEP IRT PARAMETERS

Appendix F contains 13 tables of IRT (item response theory) parameters
for NAEP items that were used in each subject area and study (cross-sectional
or trend) for which IRT scales were created.

For each NAEP item used in scaling, the tables show the corresponding
IRT parameters (A, B, and C) and standard errors (S.E.), the block in which
the item appears for each age class (BLOCK), and the order in which the item
appears within the block (ITEM).

IRT parameters for items used in cross-sectional scales are shown for
reading in Table F-1, for civics in Table F-3, for U.S. history in Table F-6,
and for g:Aography in Table F-7. IRT parameters for items used in trend scales
are shown for reading in Table F-2, for civics in Tables F-4 and F-5, for
mathematics in T.Ables F-8 to F-10, and for science in Tables F-11 to F-13.

Note that item parameters shown in this appendix are in the metrics used
for the original calibration of the scale. The tr-msformations needed to
represent these parameters In terms of the metric of the final reporting
scales are given in Chapters 10 through 1'.
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Table F-1

1988 IrT Parameters, Reading Cross-sectional

PAEP ID A S E s E. S E
GRADE 4/AGE 9
BLOCK ITEM

GRADE 8/AGE 13
BLOCK ITEM

GRADE 12/AGE 17
BLOCK ITEM

N001501 1.733 (0.028) -1.036 (0.029) 0.221 (0.010) 110 4 R3 4

N001502 2.190 (0.064) -0.211 (0.023) 0.256 (0.007) R3 5 R3 5

N001503 1.732 (0.046) -0.536 (0.026) 0.319 (0.008) F.3 6 R3 6

N001504 1.798 (0.052) -0.240 (0.022) 0.305 (0.007) R3 7 R3 7

N001601 0.589 (0.017) -0.804 (0.027) 0.181 (0.009) R4 4 R4 4

N001602 1.387 (0.040) -0.346 (0.020) 0.258 (0.0071 R4 5 R4 5

N001603 1.305 (0.039) 0.325 (0.022) 0.312 (0.006) R4 6 R4 6

N001604 1.40U (0.041) 0.182 (0.019) 0.272 (0.006) R4 7 R4 7

N002001 1.776 (0.051) 0.163 (0.023) 0.176 (0.009) -- -- R4 8

N002002 1.553 (0.048) 0.155 (0.023) 0.234 (0.0'19) R4 9

N002003 1.878 (0.073) -0.091 (0.027) 0.254 (0.011) R4 10 --

N002101 1.113 (0.018) 0.830 (0.021) 0.207 (0.006) R5 13 R5 13

N002102 1.922 (0.022) 0.838 0.022) 0.188 (0.005) -- -- R5 14 R5 14

N002401 1.285 (0.059) 0.027 ().023) 0.148 (0.007) R4 1 -- -- --

N002401 1.383 (0.052) -0.399 (0.028) 0.225 (0.012) -- -- R4 1

N002801 1.803 (0.039) -0 579 (0.023) 0.186 (0.008) R3 2 R3 2

N002802 1.591 (0.032) -0.7.35 (0.024) 0.196 (0.009) R3 3 R3 3 --

N003001 1.605 (0.020) 1.n26 (0.023) 0.210 (0.005) -- -- R5 10 R5 10

N003002 0.509 (0.015) 0.649 (6.022) 0.141 (0.007) R5 11 R5 11

N003003 2.506 (0.021) 1.456 (0.0 ) 0.096 (0.003) R5 12 R5 12

N003101 1.335 (0.050) -0.424 (0.029) 0.232 (0.014) R3 8 --

N003102 1.739 (0.062) -0.150 (0.028) 0.201 (0.012) R3 9 -- --

N003201 1.312 (0.035) -0.463 i.S.022) 0.252 (0.011) R5 1 R5 1

N003202 1.552 (0.049) 0.204 (0.02S) 0.271 (0.009) R5 2 -- --

N003202 1.139 (0.041) -0.114 (0.025) 0.316 (0.015) -- -- R5 2

N003203 1.165 (0.022) 0.390 tu.018) 0.298 (0.007) R5 3 R5 3

N003204 1.162 (0.039) 0.497 (0.029) 0.285 (0.008) R5 4 -- --

N003204 1.494 (0.056) -0.071 (0.029) 0.368 (0.014) -- -- R5 4

N003501 0.998 (0.024) 0.146 (0.020) 0.187 (0.014) -- -- -- -- R3 7

N003701 0.941 (0.024) -0.768 (0.025) 0.293 (0.009) R4 2 R4 2 -- --

N003702 0.968 (0.032) -0.182 (0.017) 0.318 (0.007) R4 3 R4 3 -- .-

N004201 1.454 (0.029) 0.218 (0.018) 0.295 (0.007) -- -- R5 5 R5 5

11004202 1.080 (0.024) 0.606 (0.023) 0.410 (0.006) -- R5 6 R5 6

N004801 1.025 (0.025) -1.112 (0.033) 0.339 (0.011) R3 1 R3 1 -- --

N005001 2.826 (0.025) 1.223 (0.032) 0.233 (0.004) -- R5 7 115 7

N005002 1.516 (0.022) 1.215 (0.030) 0.307 (0.005) R5 8 R5 8

N005003 1.143 (0.018) 1.528 (0.031) 0.141 (0.004) -- R5 9 R5 9

N005101 0.716 (0.018) -2.688 (0.075) 0.237 (0.025) R2 2 -- -- -- --

N005503 0.835 (0.019) 0.499 (0.019) 0.280 (0.007) -- R2 1 R2 1

N005504 1.778 (0.021) 0.759 (0.020) 0.237 (0.006) R2 2 R2 2

N005505 1.&57 (0.040) -0.582 (0.027) 0.300 (0.012) R2 3 R2 3

N007301 1.403 (0.031) 0.020 (0.017) 0.276 (0.008) n2 4 R2 4

N007302 1.097 (0.018) 0.717 (0.020) 0.254 (0.006) Rc 5 R2 5

N007303 1.703 (0.030) 0.224 (0.018) 0.232 (0.007) R2 6 R2 6

N007304 1.117 (0.022) 0.352 (0.017) 0.264 (0.007) R2 7 R2 7

Nus7305 0.951 (0.017) 0.671 (0.019) 0.212 (0.006) R2 8 R2 8

N00,..106 1.368 (0.024) 0.184 (0.016) 0.206 (0.008) R2 9 R2 9

N007401 2.069 (0.022) 0.748 (0.020) 0.159 (C 005) R2 10 R2 10

N007402 1.601 (0.031) 0.254 (0.020) 0.288 (0 008) R2 11 R2 11

N007403 2.302 (0.035) 0.353 (0.021) 0.203 (0.007) R2 12 R2 12

N007404 1.852 (0.028) 0.531 (0.022) 0.296 (0.007) R2 13 R2 13

N007405 1.432 (0.020) 1.183 (0.028) 0.220 (0.005) -- -- R2 14 R2 14

N008701 0.715 (0.018) -2.941 (0.079) 0.242 (0.026) R2 1 -- -- -- --

NO10501 1.525 (0.033) -1.160 (0.039) 0.285 (0.012) R2 8

N010502 0.913 (0.026) -1.050 (0.037) 0.213 (0.012) R2 9

N010503 1.479 (0.033) -1.117 M0.039) 0.268 (0.012) R2 10

N010504 1.843 (0.049) -0.627 (0.032) 0.189 (0.010) R2 11

N013101 1.706 (0.036) -1.145 (0.040) 0.325 (0.012) R2 4

N013102 1.251 (0.040) -0.460 (0.025) 0.17,0 (0.009) R2 5

N013103 1.038 (0.040) -0.335 (0 025) 0.200 (0.009) R2 6

N013104 0.700 (C.035) -0.116 (0.022) 0.235 (0.009) R2 7

N013301 1.143 (0.022) -1.717 (0.044) 0.252 (0.017) R2 3

N014301 1.909 (0.084) -0.292 (0.032) 0.197 (0 008) R2 12

N014302 1.511 (0.081) -0.052 (0.029) 0.227 (0 008) R2 13
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Table F-1 (continued)

1988 IRT Parameters, Reading Cross-sectional

RAEP ID A P.L. A S E S E
GRADE 4/AGE 9
BLOCK ITEM

GRADE 8/AGE 13
BLOCK ITEM

GRADE 12/AGE 17
BLOCK ITEM

N014303 2.049 (0.056) -0.683 (0.038) 0.243 (0.010) R2 14 -- --

N015901 1.331 (0.031) 0.389 (0.025) 0.250 (0.012) R3 8

N015902 1.229 (0.625) 0.719 (0.028) 0.315 (0.010) R3 9

N015903 2.311 (0.027) 1.020 (0.032) 0.226 (0.(08) R3 10

N015905 0.684 (0.019) 0.561 (0.623) 0.000 (0.000) R3 11A

N016001 1.040 (0.031) -0.168 (0.022) 0.210 (0.Z)16) R3 1

N016002 0.917 (0.022) 0.598 (0.094; 0.22'' 0.011) R3 2

N016003 1.319 (0.029) 0.49: (0.026) 0.283 1.011) R3 3

N016004 1.159 (0.030) 0.139 (0.022) 0.240 014) R3 4

N016005 2.167 (0.051) 0.240 (0.029) 0.247 , 013) R3 5

N016006 1.295 (0.027) 0.489 (0.024) 0.252 (,.011) -- -- R3 6

11021101 0.757 (0.017) -1.807 (0.046) 0.206 (0.018) R7 4 -- --

N021102 0.943 (0.022) -0.997 (0.031) 0.166 (0.011) R7 5

N021103 1.096 (0.025) -1.082 (0.033) 0.207 (0.011) R7 6

N021401 1.337 (0.050) -0.297 (0.026) 0.208 (0.008) R7 12

N021402 2.202 (0.074) -0.354 (0.032) 0.214 (0.007) R7 13

N021403 1.425 (0.032) -1.130 (0.038) 0.282 (0.012) R7 14

H021404 2.006 (0.113) 0.081 (0.032) 0.205 (0.006) R7 15

N021501 0.859 (0.025) -0.780 (0.031) 0.246 (0.010) R5 1

N021502 1.116 (0.02') -1.607 (0.037) 0.201 (0.014) R5 2

N021503 1.111 (0.019) -1.975 (0.043) 0.223 (0.018) R5 3

N021504 1.036 (0,030) -0 706 (0.029) 0.248 (0.009) R5 4

N021505 1.582 (0.033) -0.837 (0.030) 0.198 (0.009) R5 5 -- --

N021601 0.781 (0.026) -0.009 (0.021) 0.291 (0.013) -- -- R4 15

N021602 0.708 (0.019) 1.098 (0.035) 0.188 (0.009) R4 16

N021603 0.631 (0.032) 2.241 (0.119) 0.381 (0.007) R4 17

N021604 1.488 (0.033) 0.393 t0.026) 0.278 (0.011) R4 18

N021605 1.242 (0.023) 0.869 (0.029) 0.276 (0.009) -- -- R4 19

R000101 1.095 (0.024) -0.970 (0.030) 0.176 (0.010) R5 6 -- -
R000102 1.391 (0.064) -0.035 (0.024) 0.200 (0.007) 125 7

R000103 1.702 (0.043) -0.699 (0.32) 0.276 (0.009) R5 8

R000104 1.766 (0.031) -1.362 (0.041) 0.313 (0.012) R5 9

R000201 0.983 (0.030) -0.839 (0.034) 0.304 (0.010) R5 10

R000202 2.351 (0.044) -0.873 (0.037) 0.252 (0.009) R5 11

R000203 1.462 (0.027) -1.363 (0.039) 0.273 (0.013) R5 12

R000204 2.011 (0.035) -1.165 (0.040) 0.273 (0.011) R5 13

R000205 1.389 (0.027) -1.305 (0.038) 0.255 (0.013) R5 14

R000206 1.068 (0.039) 0.130 (0.021) 0.000 (0.000) R5 15A

R000301 1.510 (0.053) -0.355 (0.028) 0.257 (0.008) R6 1

R000301 1.134 (0.027) -0.862 (0.029) 0.191 (0.010) R6 2

R000303 1.076 (0.034) -0.587 (0.029) 0.258 (0.009) R6 3

R000304 1.035 (0.027) -0.895 (0.032) 0.241 (0.010) 110 4

R000401 1.504 (0.056) -0.260 (0.026) 0.217 (0.007) R6 5

R000402 0.848 (0.017) -1.994 (0.047) 0.222 (0.017) R6 6

R000403 1.052 (0.054) 0.112 (0.025) 0.238 (0.007) R6 7

R000404 1.336 (0.025) -1.258 (0.034) 0.186 (0.012) R6 8

R000501 1.583 (0.030) -1.197 (0.036) 0.236 (0.011) R6 9

R000502 1.656 (0.060) -0.395 (0.030) C.270 (0.008) R6 10

R000503 1.194 (0.067) 0.449 (0.037) u.162 (0.n06) R6 11

R000504 0.726 (0.027) -0.673 (0.032) 0.261 (0.010) -..w 12

R000505 1.435 (0.054) -0.397 (0.030) 0.245 (0.008) R6 13

R000601 1.079 (0.022) -1.326 (0.035) 0.197 (0.012) R7 1

R000602 1.029 (0.028) -0.829 (0.031) 0.240 (0.010) R7 2

R000603 1.354 (0.030) -0.973 (0.032) 0.231 (0.010) R7 3

R000701 1.338 (0.056) -0.054 (0.023) 0.171 (0.007) R7 7

R000702 1.767 (0.076) -0.152 (0.027) 0.216 (0.007) R7 8

4000703 1.472 (0.030) -1.083 (0.035) 0.257 (0.011) R7 9

R000704 0.556 (0.017) -1.821 (0.058) 0.221 (0.015) R7 10

R000705 0.661 (0.026) 0.537 (0.030) 0.273 (0.010) R7 11 -- --

R000801 0.741 (0.015) -1.541 (0.036) 0.231 (0.012) R8 6 R8 10

R000802 1.206 (0.019) -1.311 (0.028) 0.195 (0.011) R8 7 R8 11

R000803 0.941 (0.022) -0.452 (0.017) 0.164 (0.001) R8 8 R8 12

R000804 1.631 (0.035) -0.402 (0.019) 0.139 (0.0G6) R8 9 R8 13

R000805 1.462 (0.031) -0.702 (0.024) 0.226 (0.008) R8 10 R8 14
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Table F-1 (continued)

1988 IRT Parameters, Reading Cross-sectional

BAEP ID A S E B S E C S E
GRADE 4/AGE 9
BLOCK ITEM

GRADE 8/AGE 13
BLOCK ITEM

GRADE 12/AGE 17
BLOCK ITEM

R000806 1.647 (0.045) -0.799 (0.036) 0.537 (0.008) R8 11A R8 15A
R000807 0.881 (0.076) -1.090 (0.025) 0.000 (0.000) R8 1113 R8 15B -- --

R000901 1.531 (0.02) -0.797 (0.021) 0.20C (0.008) R8 I R8 1 R8 1

R000902 1.185 (0.024) -0.808 (0.023) 0.297 (0.006) R8 2 R8 2 R8 2
R000903 1.523 (0.022) -1.074 (0.023) 0.165 (0.009) R8 3 R8 3 R8 3

R000904 2.829 (0.106) 0.473 (0.045) 0.121 (0.004) R8 4 -- -- -- --

R000904 1.970 (0.043) 0.009 (0.018) 0.176 (0.008) -- -- R8 4 R8 4

R000905 1.448 (0.037) -0.928 (0.033) 0.199 (0.015) R8 5 R8 5' R8 5

R001001 1.172 (0.043) -0.791 (0.039) 0.273 (0.015) -- -- R8 6 -- --

R001002 1.336 (0.047) -0.166 (0.023) 0.250 (0.011) RE 7

R001003 1.498 (0.047) 0.144 (0.022) 0.197 (0.009) E8 8

R001004 1.499 (0.052) -0 165 (0.024) 0.223 (0.010) R8 9
R001101 1.375 (0.034) 0.932 (0.035) 0.132 (0.006) R6 16
R001102 1.797 (0.046) 0.729 (0.039) 0.351 (0.007) R6 17

R001103 1.089 (0.035) 0.570 (0.029) 0.190 (0.008) R6 18
R001201 1.984 (0.067) -0.221 (0.026) 0.178 (0.010) R6 6

R001202 1.819 (0.062) 0,038 (0.026) 0.294 (0.009) R6 7

R001203 1.695 (0.061) -0.356 (0.072) 0.197 (0.011) R6 8

R001204 1.574 (0.049) -0.123 (0.022) 0.159 (0.010) R6 9
R001205 1.749 (0.059) -0.541 (0.034) 0.250 (0.013) R6 10

R001301 1.020 (0.034) -0.080 (0.019) 0.189 (0.010) R6 1

R001302 1.563 (0.051) 0.301 (0.027) 0.333 (0.008) R6 2
R001303 2.042 (0.081) -0.289 (0.032) 0.322 (0.011) R6 3

R001304 2.428 (0.041) 0.924 (0.038) 0.197 (0.005) R6 4

R001305 1.540 (0.057) -0.457 (0.031) 0.282 (0.012) R6 5

R001401 1.863 (0.057) 0.086 (0.024) 0.189 (0.009) R6 11
R001402 2.344 (0.085) -0.007 (0.0'05) 0.268 (0.009) R6 12

R001403 2.321 (0.053) 0.398 (P.031) 0.262 (0.008) R6 13
R001404 2.271 (0.091) 0.090 (0.031) 0.308 (0.009) R6 14

R001405 0.773 (0.032) 0.057 (0.020) 0.238 (0.010) R6 15 -- --

R001501 0.809 (0.021) -0.974 (0.030) 0.202 (0.013) R7 1 R7 1

R001502 0.61'4 (0.015) 0.182 (0.013) 0.146 (0.008) R7 2 R7 2

R001503 1.199 (0.033) -0.909 (0.033) 0.238 (0.014) 1(7 R7 3

R001504 1.460 (0.031) -0.032 (0.017) 0.261 (0.008) R7 4 £7 4

R001601 1.575 (0.037) -0.642 (0.026) 0.166 (0.012) R7 5 R7 5

R001602 1.406 (0.037) -0.401 (0.021) 0.207 (0.010) R7 6 ,./ 6

R001603 1.245 (0.029) -0.097 (0.016) 0.240 (0.009) R7 7 R7 7

R001604 0.= . (0.020) -0.951 (0.029) 0.172 (0.013) R7 8 R7 8

R001605 1.039 (0.019) 0.463 (0.016) 0.207 (0.006) R7 9 R7 9
R001701 1.132 (0.025) 0.153 (0.017) 35 (0.008) R7 10 R7 10

R001702 1.936 (0.058) -0.498 (0.028) v.261 (0.011) R7 11 R7 11

R001703 0.670 (0.016) 0.939 (0.026) 0.180 (0.006) R7 12 R7 12
R001704 1.057 (0.019) 0.568 (0.018) 0.224 (0.006) R7 13 R7 li

R001801 1.493 (0.033) -0.017 (0.017) 0.210 (0.008) R7 14 R7 14

R001802 2.274 (0.031) 0.365 (0.019) 0.149 (0.006) R7 15 R7 15

R001803 1.087 (0.018) 0.771 (0.021) 0.235 (0.006) R7 16 R7 16

R001804 2.053 (0.035) 0.308 (0.021) 0.294 (0.007 R7 17 R7 17

R001605 1.840 (0.028) 0.355 (0.019) 0.225 (0.007) R7 18 R7 18

R001806 0.955 (0.020) 0 184 (0.015) 0.215 (0.008) R7 19 R7 19

R001901 0.692 (0.031) -1..15 (0.057) 0.237 (0.022) -- -- R4 10

R001902 1.535 (0.036) 0.250 (0 024) 0.241 (0.012) R4 11

R001903 1.172 (0.027) 0.255 (0.022) 0.226 (0.012) R4 12

R001904 1.864 (0.048) 0.130 (0.027) 0.273 (0.013) R4 13

R001905 1.307 (0.039) -0.237 (0.026) 0.191 (0.017) R4 14

R002001 1.762 (0.057) -0.080 (0.029) 0.272 (0.015) R4 1

R002002 1.099 (0.025) 0.412 (0.023) 0.259 (0.011) R4 2

R002003 1.463 (0.030) 0.329 (0.023) 0.198 (0.011, R4 3

R002004 1.179 (0.032) 0.115 (0.023) 0.285 (0.013) R4 4

R002005 0.837 (0.022) 0.716 (0.028) 0.279 (0.010) R4 5

R002101 0.442 (0.026) 2.427 (0.145) 0.305 (0.007) R4 6

R002102 1.160 (0.024) 0.363 (0.021) 0.169 (0.011) R4 7

R002103 1.528 (0.047) -0.162 (0.027) 0.213 (0.016) R4 8

R002104 1.117 (0.030) -0.030 (0.022) 0.245 (0.014) R4 9
R002201 1.324 (0.027) 0.951 (0.034) 0.417 (0.008) R6 1
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Table F-1 (continued)

1988 IRT Parameters, Reading Cross-sectional

&MIR A LEL A LE. C
GRADE 4/AGE 9 GRADE 8/AGE 13 GRADE 12/AGE 17
BLOCK inu BLOM Inu BLOCK ITEM

R002202 1.123 (0.051) -0.911 (0.053) 0.234 (0.024) R6 2
R002203 1.107 (0.023) 0.535 (0.023) 0.238 (0.010) R6 3
R002204 0.005 (0.020) 1.279 (0.039) 0.227 (0.006) R6 4
R002205 1.078 (0.043) 2.336 (0.111) 0.319 (0.006) R6 5
R002301 2.070 (0.033) 0.569 (0.027) 0.244 (0.009) R6 6
R002302 0.683 (0.020) 0.839 (0.031) 0.232 (0.010) R6 7
2032303 1.982 ().030) 0.526 (0.025) 0.178 (0.009) R6
R002304 2.068 (0.036) 0.411 (0.026) 0.203 (0.010) R6 9
R002401 1.281 (0.057) -0.479 (0.037) 0.287 (0.019) R6 10
R002402 0.777 (0.026) 1.820 (0.069) 0.335 (0.007) R6 11
R002403 1.383 (0.044) -0.054 (0.027) 0.317 (0.015) R6 12
R002404 1.427 (0.021) 1.073 (0.028) 0.197 (0.006) R6 13
R002405 1.482 (0,029) 0.550 (0.026) 0.262 (0.010) R6 14
R002406 0.808 (0.017) 1.011 (0.027) 0.000 (0.000) R6 15A
R002501 1.564 (0.026) 0.547 (0.024) 0.227 (0.010) R8 6
R002502 1.150 (0.026) 0.364 (0.022) 0.251 (0.011) R8 7
R002503 1.287 (0.037) -0.190 (0.025) 0.205 (0.016) R6
R002601 1.442 (0.026) 0.581 (0.024) 0.238 (0.010) R8 9
R002602 1.402 (0.038) 0.102 (0.025) 0.295 (0.013) R8 Z1
R002603 1.539 (0.056) -0.146 (0.029) 0.294 (0.016) R8 11
R002604 1.338 (0.024) 0.574 (0.022) 0.163 (0.010) R8 12
R002605 1.678 (0.026) 0.826 (0.028) 0.265 (0.008) R8 13
R002701 1.462 (0.029) 0.269 (0.022) 0.144 (0.012) R8 14
R002702 1.327 (0.021) 1.132 (0.029) 0.187 (0.007) R8 15
11042703 2.013 (0.036) 0.440 (0.027) 0.205 (0.011) R8 16
R002704 0.971 (0.022) 0.784 (0.026) 0.208 (0.010) R8 17
R002705 1.940 (0.026) 1.460 (0.039) 0.221 (0.006) R8 18

650

6 4



Table F-2

1988 IRT Parameters, Reading Bridge to 1984

VAEP A s E L. S L.
GRADE 4/AGE 9
BLOCK ITEM

GRADE 8/AGE
BLOCK

13
ITXU

GRADE 11/AGE 17
BLOCK /TEM

1001101 0.344 (0.048) -0.384 (0.104) 0.29i (0.053) 5 H 6

N001201 0.712 (0.183) 1.144 (0.403) 0.369 (0.053) H 7

N001202 1.276 (3.18-) 0.585 (0.197) 0.258 (0.03i) H 8 -_ --

N001301 0.986 (0.11L, 0.495 (0.173) 0.400 (0.U43) H 9 H 10

N001302 0.720 (0.087) -1.548 (0.241) 0.497 (0.097) H 10 H 11

N001303 1.534 (0.133) 0.407 (0.131) O.281 (0.030) H 11 H 12

N001401 0.999 (0.094) 0.001 (0.114) 0.251 (0.055) -- H 12 H 13

N001501 1.808 (0.130) -1.313 (0.152) 0.225 (0.047) 10 H 13 H 14

N001502 1.643 (0.098) -0.507 (0.061) 0.182 (0.026) 11 H 14 H 15

N001503 1.345 (0.088) -0.202 (0.086) 0.207 (0.043) 12 H 15 H 16

N001504 1.448 (0.089) -0.650 (0.068) 0.173 (0.032) 13 H 16 H 17

N001601 0.622 (0.041) -0.959 (0.082) 0.133 (0.046) 12 J 11 -- --

N001602 1.283 (0.079) -0.993 (0.068) 0.250 (0.031) 13 J 12

N001603 0.816 (0.073) -0.031 (0.068) 0.233 (0.033) 14 J 13

N001604 1.375 (0.101) 0.111 (0.063) 0.269 (0.ola) 15 J 14 __ --

N001701 0.981 (0.066) -0.418 (0.090) 0.231 (0.059) J 17 J 12

N001702 0.541 (0.116) 2.651 (0.6211 0.231 (0.028) J 18 J 13

N001703 1.081 (0.080) 0.003 (0.096) 0.291 (0.044) -- 1 19 J 14

N001802 1.592 (0.140) 0.727 (0.131) 0.217 (0.012) 20 J 21 -- --

N001901 1.8i4 (0.111) 0.210 (0.098) 0.331 (0.028) -- J 22 J 15

N002001 1.197 (0.065) -0.013 (0.050) 0.131 (0.020) 9 K 9 K 9

N002002 1.444 (0.084) -0.042 (0.055) 0.203 (0.020) 10 K 10 X 10

N002003 1.583 (0.093) -0.229 (0.054) 0.224 (0.022) 11 K 11 K 11

N002101 0.941 (0.094) 1.171 (0.176) 0.247 (0.019) 18 K 12 K 12

N002102 1.495 (0.100) 0.840 (0.118) 0.147 (0.012) 19 K 13 K 13

N002201 1.704 (0.118) -0.129 (0.078) 0.200 (0.037) K 14 K 14

N002202 1.358 (0.120) -0.349 (0.112) 0.337 (0.059) K 15 K 15

N002203 0.783 (0.066) -1.139 (0.137) 0.236 (0.086) -- K 16 K 18

N002481 1.449 (0.096) -0.375 (0.057) 0.128 (0.023) 22 L 22 -- --

N002501 0.550 (0.053) 0.129 (0.100) 0.205 (0.057) L 23 L 27

N002701
N002702

1.024
1.148

(0.102)
(0.077)

0.833
0.055

(0.164)
(0.065)

0.234
0.141

(0.032)
(0.023) 20

L
__

24

--

L
L

28
29

H002801 1.921 (0.114) -0.767 (0.081) 0.175 (0.028) 24 L 25 L 30

N002802 1.896 (0.110) -0.912 (0.092) 0.143 (0.028) 25 L 20 L 31

N002902 0.i58 (0.050) -0.801 (0.114) 0.229 (0.071) M 6 M 6

N002903 2.3,1 (0.180) -0.341 (0.082) 0.253 (0.043) M 7 M 7

N002904 1.289 (0.095) -0.020 (0.087) 0.197 (0.041) M 8 M 8

NO02905 0.758 (0.058) 0.248 (0.083) 0.116 (0.040) M 9 M 9

N002906 1.964 (0.148) -0.363 (0.082) 0.230 (0.044) -- M 10 M 10

N003001 1.293 (0.109) 1.153 (0.160) 0.207 (0.013) 10 M 11 M 11

N003002 0.309 (0.029) 0.119 (0.065) 0.168 (0.041) 11 M 12 M 12

N003003 2.294 (0.109) 1.724 (0.190) 0.120 (0.006) 12 M 13 M 13

N003101 1.571 (0.100) -0.645 (0.073) 0.267 (0.032) 14 M 14 M 14

N003102 1.530 (0.083) -0.3 (0.051) 0.145 (0.023) 15 M 1S M 15

NC13201 1.207 (0.088) -0.593 (0.087) 0.171 (0.056) 12 N 21

H003202 1.590 (0.124) 0.012 (0.093) 0.227 (0.038) 13 N 22

N003203 1.215 (0.101) 0.240 (0.107) 0.222 (0.030) N 14 N 23

N003204 1.457 (0.120) 0.260 (0.112) 0.238 (0.033) N 15 N 24

N003301 1.141 (0.081) -0.410 (0.078) 0.158 (0.049) N 16 N 25

N003401 1.487 (0.150) -0.207 (0.092) 0.159 (0.047) N 17 -_ --

N003501 0.751 (0.062) -0.448 (0.093) 0.172 (0.061) N 18 N 27

N003601 1.452 (0 116) -0.668 (0.099) 0.203 (0.060) N 19 N 28

N003602 1.320 (0.109) -0.130 (0.097) 0.241 (0.048) -- N 20 N 29

N003701 0.736 (0.061) -0.760 (0.1G4) 0.239 (0.060) 23 if 21 N 30

N003702 1.071 (0.084) -0.010 (0.078) 0.236 (0.032) 24 N 22 N 31

N003801 0.891 (0.112) 1.465 (0.251) 0.309 (0.018) 0 12 0 12 0 12

N002802 0.414 (0.030) -0.703 (0.078) 0.110 (0.047) 0 13 0 13 0 13

N003803 0.757 (0.093) 1.600 (0.245) 0.206 (0.019) 0 14 0 14 0 14

N003901 1.375 (0.192) -1.847 (0.331) 0.232 (0.089) 0 16 -- --

N004002 615 (0.079) -1.426 (0.214) 0.246 (0.093) 0 15

N004101 1.096 (0.087) -1.122 (0.114) 0.229 (0.054) 0 17 0 17 --

N004201 1.103 (0.071) 0.031 (0.062) 0.185 (0.024) 0 18 0 18 0 21

N004202 0.762 (0.072) 0.187 (0.008) 0.291 (0.038) 0 19 0 19 0 22

N004301 1.423 (0.125) 0.404 (0.131) 0.28b (0.032) 0 .0 0 23
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Table F-2 (continued)

1988 IRT Parameters, Reading Bridge to 1984

rAEP ID S E S E
GRADE 4/AGE 9
BLOCK ITEM

GRADE 8/AGE
BLOCK

13mu GnADE 11/AGE 17
BLOCK Inn

N004401 1.718 (0.127) -1.774 (0.202) 0.262 (0.065) 7
$004402 0.876 (0.075) -0.220 (0.066) 0.148 (0.036) a
11004403 1.642 (0.128) -1.467 (0.170) 0.228 (0.054) --
$004501 0.974 (0.103) 0.493 (0.151) 0.305 (0.043) 10 20
$004502 0.680 (0.054) -0.824 (0.105) 0.180 (0.068) 11 21
11004601 0.899 (0.076) 0.179 (0.104) 0.184 (0.048) 12 22
11004602 1.318 (0.103) -0.085 (0.092) 0.249 (0.044) 13 23
$04603 1.485 (0.113) -0.516 (0.089) 0.226 (0.0:4) 14 24
11004701 1.694 (0.101) -0.515 (0.059) 0.204 (0.021) 10 7
NO047',2 0.764 (0.065) -0.928 (0.105) 0.237 (0.057) 11 a
$004703 1.021 (0.065) -0.651 (0.062) 0.153 (0.031) 12
$004801 1.257 (0.065) -1.258 (0.106) 0.242 (0.047) 13 lo --
$004901 0.916 (0.057) 0.221 (0.060) 0.190 (0.021) 14 11 10
A005G01 1.993 (0.102) 1.380 (0.159) 0.211 (0.011) 13 7
11005002 0.859 (0.108) 1.288 (0.240) 0.264 (0.029) 14 8
11005003 0.737 (0.105) 1.905 (0.331) 0.135 (0.024) 15
11005101 0.842 (0.061) '2.140 (0.176) 0.236 (0.083) 15 12 --
$005201 0.674 (0.107) 0.636 (0.239) 0.481 (0.054) 16 11
11005202 0.600 (0.071) 0.562 (0.152) 0.206 (0.056) 17 12
$005203 1.143 (0.121) 1.637 (0.284) 0.309 (0.015) 18 '3
$005301 1.133 (0.146) -0.028 (0.132) 0.283 (0.059) 19
11005302 1.406 (0.145) 0.387 (0.119) 0.129 (0.030) 20
11005303 0.887 (0.195) 1.008 (0.344) 0.330 (0.046) 21
$005304 1.810 (0.197) 0.052 (U.114) 0.227 (0.038) 22
$005305 1.066 (0.121) -0.677 (0.130) 0.222 (0.077) 23
N005403 1.347 (0.153) -u.335 (0.115) 0.289 (0.061) Il 7
11005404 1.455 (0.131 -1.037 (0.144) 0.187 (0.067) Il a
9005405 2.018 (0.195) 0.068 (0.100) 0.20e (0.031) Il
11005406 1.210 (0.116) -0.398 (0.094) 0.165 (0.054) 10
11005407 1.777 (0.201) -0.246 (0.110) 0.326 (0.049) Il 11 _- --
110115503 0.718 (0.074) 0.356 (0.127) 0.211 (0.054) Il 14 R 14
$0.5504 1.316 (0.112) 0.778 (0.147) 0.219 (0.024) Il 15 Il 15
11005505 1.126 (0.092) (0.121) 0.247 (0.07) Il 16 Il 16
N005661 1.387 (0.151) -0.653 (0.125) 0.253 (0.071) Il 17
11005602 1.715 (0.187) 0.297 (0.133) 0.208 (0.031) Il 18
11005603 1.467 (0.171) -0.177 (0.113) 0.306 (0.051) -- -- Il 19
11008601 1.789 (0.179) -0.972 (0.171) 0.169 (0.037) A 6
11008602 1.368 (0.179) -0.554 (0.122) 0.261 (0.041) 7

11008603 1.206 (0.118) -0.965 (0.137) 0.140 (0.043) 8
11008701 1.192 (0.134) -2.391 (0.342) 0.240 (0.066) 9
11008801 1.489 (0.100) a-1.769 (0.173) 0.194 (0.056) 18
11008901 1.328 (0.106) -1.244 (0.138) 0.148 (0.041) 21
N06902 1.258 (0.102% -1.271 (0.140) 0.156 (0.043) 22
$009001 1.326 (0.15k) -0.433 (0.097) 0.154 (0.031) 12
$009002 1.177 (0.163) -0.093 (0.087) 0.178 (0.030) 13
$009003 0.844 (0.203) 0.755 (0.242) 0.226 (0.032) 14
$009004 1.768 (0.225) -0.350 (0.109) 0.240 (0.02') X 15
$009101 1.007 (0.120) -1.451 (0.210) 0.256 (0.076) X 16
$009201 1.795 (0.172) -1.377 (0.216) 0.301 (0.054) 17
$009401 1.682 (0.127) -1.402 (0.172) 0.105 (0.038) 1. 23
11009601 1.360 (0.106) -1.872 (0.207) 0 133 (0.953) 21
$009701 1.082 (0.124) -0.654 (0.112) 0.164 (0.04)) 5
$009702 1.959 (0.227) -0.533 (0.131% 0.249 (0.026) 6
NO0970Z 1.449 (0.211) -0.165 (0.097) 0.258 '0.029) 7

$009704 1.150 (0.165) 0.033 (0.086) e.209 (0.031) 8
$009705 1.957 (0.207) -0.702 (0.147) 0.211 (0.029) 9
9009801 1.396 (0.134) -.2.227 (0.296) 0.259 (0.086) 12
$009931 0.976 (0.117) -1.049 (0.160) 0.206 (0.059) 13
$010002 1.290 (0 137) -1.094 (0.165) 0.172 (0.047) 18
$010003 1.657 -0.940 (0.179) 0.241 (0.042) 19
$010102 1.124 (0.193) -0.050 (0.111) 0.267 (0.0'7) 21
$010103 1.795 (0.200) -1.075 (0.207) 0.209 (0.042) 22
$010201 243 (0.1t1) .1.932 (0.245) 0.244 (0.076) 0 16
$010301 .702 (0.065) -2.383 (0.316) 0.248 (0.093) 0 15
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Table F-2 (continued)

1988 IRT Parameters, Reading Bridge to 1984

NAEP ID A S.E. S.E. S.E.

GRADE 4/AGE 9
BLOCK ITEM

GRADE 8/AGE 13 GRADE 11/AGE 17
BLOCK ITEM BLOCK ITEM

NO10411 0.715 (0.087) -1.487 (0.209) 0.219 (0.077) 0 20

NO10402 0.928 (0.171) 0.132 (0.113) 0.222 (0.037) 0 21

NO10403 1.031 (0.137) 0.465 (0.153) 0.190 (0.027) 0 22

NO10801 1.084 (0.119) -0.471 (0.087) 0.260 (0.035) Q 16

NO10902 1.564 (0.153) -0.467 (0.087) 0.241 (0.026) Q 18

NO10903 1.850 (0.157) -0.564 (0.096) 0.193 (0.022) Q 19

NO10904 1.522 (0.170) -0.245 (0.080) 0.275 (0.024) Q 20

NO11001 1.279 (0.116) -0.1379 (0.113) 0.228 (0.037) R 5

N011002 1.657 (0.167) -0.315 (0.081) 0.252 (0.022) R 6

N011003 2.416 (0.169) -0.928 (0.147) 0.,.41 (0.024) R 7

N011004 1.788 (0.159) -0.543 (0.097) 0.226 (0.023) R 8

NO11101 1.568 (0.141) -0.541 (0.090) 0.197 (0.025) R 9

N011201 0.911 (0.117) -0.259 (0.085) :,.260 (0.037) R 10

N011301 1.653 (0.143) -0.756 (0.111) L.211 (0.028) R 11

N011302 0.992 (0.119) -0.430 (0.089) 0.227 (0.039) R 12

N011401 0.838 (0.194) 0.697 (0.227) 0.334 (0.030) R 13

N011402 0.822 (0.139) 0.010 (0.102) 0.288 (0.041) R 14

N011403 0.971 (0.192) 0.621 (0.186) 0.270 (0.025) R 15

NO11404 1.327 (0.215) 0.492 (0.151) 0.220 (0.019) R 16

NO13201 1.665 (0.211) -0.693 (0.160) 0.181 (0.037) V 29

NO13301 1.232 (0.161) -1.557 (0.268) 0.253 (0.077) V 30

11013401 1.203 (0.177) -0.250 (0.107) 0.157 (0.035) V 31

NO13402 1.438 (0.189) -0.862 (0.175) 0.205 (0.048) V 32

813/3iO3 1.494 (0.223) -0.278 (0.116) 0.199 (0.033) V 33

NO: ,J1 1.238 (0.153) -0.857 (0.149) 0.249 (0.048) K 13

NO14101 0.758 (0.071) -1.283 (0.142) 0.169 (0.059) Q 21

NO14201 1.207 (0.134) -1.218 (0.189) 0.136 (0.052) V 34

NO14301 1.755 (0.191) -0.820 (0.158) 0.190 (0.035) N 14

NO14302 1.074 (0.136) -0.498 (0.108) 0.181 (0.041) N 15

NO14303 1.721 (0.187) -1.041 (0.188) 0.208 (0.041) N 16

NO14501 0.432 (0.065) -2.264 (0.348) 0.000 (0.000) V 35A

NO14502
NO14503

0.934
0.624

(0.123)
(0.133)

-2.664
-4.120

(0.406)
(0.903)

0.000
0.000

(0.000)
(0.000)

V
V

35B
35C --

NO15101 0.932 (0.110) 0.343 (0.168) ( 234 (0.067) -- 17

NO15102 2.533 (0.236) 0.548 (0.207) 0.216 (0.030) 18

NO15103 2.401 (0.200) 0.660 (0.197) 0.219 (0.028) 19

NO15104 1.707 (0.184) 0.441 (0.193) 0.278 (0.045) 20

NO15201 1.089 (0.126) -0.766 (0.150) 0.227 (0.085) 26

NO15502 1.273 (0.126) 0.189 (0.140) 0.209 (0.057) 16

NO15503 0.912 (0.119) 0.756 (0.216) 0.247 (0.056) 17

NO15504 1.189 (0.121) 0.110 (0.138) 0.220 (0.062) 18

NO15505 0.683 (0.083) -0.175 (0.146) 0.247 (0.087) 19

NO15901 1.021 (0.133) 0.371 (0.204) 0.333 (0.068) 14

NO15912 1.380 (0.165) 0.726 (0.234) 0.317 (0.043) 15

NO15903 1.182 (0.129) 1.101 (0.224) 0.153 (0.032) 16

NO16001 1.043 (0.122) 0.033 (0.164) 0.285 (0.078) 0 15

NO16002 1.386 (0.154) 1.247 (0.276) 0.456 (0.028) 0 16

NO16003 0.906 (0.103) 0.354 (0.157) 0.205 (0.065) 0 17

NO16004 1.095 (0.126) 0.103 (0.165) 0.271 (0.074) 0 18

11016005 1.734 (0.175) 0.156 (0.152) 0.230 (0.054) 0 19

NO16006 1.357 (0.137) 0.424 (0.161) 0.203 (0.049) 0 20

NO17001
NO17002

1.518
1.935

(0.157)
(0.138)

0.484
1.100

(0.175)
(0.193)

0.213
0.196

(0.042)
(0.022) if

7

8

NO17003 1.833 (0.129) 1.770 (0.248) 0.177 (0.016) 9
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Table F-3

1988 IRT Parameters, Civics Cross-sectional

NNEP A S E L. S L.
GRADE 4/AGE 9
BLOCK ITEM

GRADE 8/AGE 13
BLOCK ITEM

GRADE 12/AGE 17
BLOCK ITEM

P000101 0.663 (0.038) 0.123 (0.325) 0.468 (0.008) C4 1 C4 1

P000201 0.587 (0.032) -0.679 (0.044) 0.485 (0.010) C4 2 C4 2

P000301 0.462 (0.025) -1.126 (0.064) 0.443 (0.012) C4 3 C4 3

P000401 0.282 (0.029) 0.377 (0.045) 0.510 (0.008) C4 4 C4 4

P000501 1.324 (0.029) -0.931 (0.029) 0.251 (0.012) C4 5 C4 5

P000601 1.043 (0.044) -0.597 (0.036) 0.509 (0.019) C4 6 C4 6

P000701 1.691 (0.056) 0.256 (0.027) 0.313 (0.006) C4 7 C4 7

P000801 1.709 (0.056) -0.252 (0.024) 0.258 (0.009) C4 8 C4 8

P000802 1.839 (0.062) 0.171 (0.026) 0.230 (0.007) C4 9 C4 9

P000901 0.822 (0.039) -0.269 (0.026) 0.504 (0.008) C4 10 C4 10

P001001 1.079 (0.050) 0.129 (0.029) 0.519 (0.007) C4 11 C4 11

P001101 0.836 (0.028) -1.332 (0.051) 0.438 (0.014) C4 12 C4 12

P001201 0.446 (0.029) -0.514 (0.039) 0.496 (0.009) C4 13 C4 13

P001301 1.191 (0.065) 0.130 (0.030) 0.471 (0.008) C4 14 C4 14

P001401 0.690 (0.031) -0.376 (0.027) 0.432 (0.009) C4 15 C4 15

P001501 1.225 (0.064) -0.003 (0.029) 0.500 (0.008) C4 16 C4 16

P001601 0.8E1 (0.034) -0.791 (0.038) 0.463 (0.011) C4 17 C4 17

P001701 0.743 (0.029) -0.939 (0.043) 0.421 (0.011) C4 18 C4 18

P001801 1.074 (0.041) -0.30e (0.025) 0.424 (0.009) C4 19 C4 19

P001802 1.898 (0.080) 0.135 (0.034) 0.410 (0.007) C4 20 C4 20

P001901 2.306 (0.059) 1.142 (0.067) 0.320 (0.007) -- -- C4 21

P002001 2.067 (0.089) -0.011 (0.030) 0.252 (0.012) C4 22

P002101 2.981 (0.089) 1.196 (0.101) 0.434 (0.008) C4 23

P002201 0.785 (0.048) -0.915 (0.065) 0.444 (0.020) C4 24

PO02301 1.533 (0.055) 0.132 (0.026) 0.209 (0.012) C4 25

P002401 1.557 (0.064) 1.680 (0.101) 0.189 (0.007) C4 26

P002501 1.371 (0.049) 1.091 (0.058) 0.355 (0.008) C4 27

PO02601 1.568 (0.060) 0.059 (0.027) 0.242 (0.013) C4 28

PO02701 0.775 (0.039) 0.573 (0.038) 0.297 (0.010) C4 29

PO02702 0.555 (0.086) 2.894 (0.4f,5) 0.405 (0.007) C4 30 -- --

PO03201 1.053 (0.020) 0.544 (0.019) 0.195 (0.007) C2 1 C2 1

,J03401 1.765 (0.021) 1.159 (0.028) 0.272 (0.005) C2 2 C2 2

PO03501 1.676 (0.01)) 1.525 (0.031) 0.171 (0.004) C2 3 C2 3

P003601 1.545 (0.019) 0.974 (0.024) 0.230 (0.006) C2 4 CZ 4

P003701 1.090 (0.023) 0.287 (0.017) 0.265 (0.000 C2 5 C2 5

P003801 1.815 (0.023) 1.233 (0.031) 0.271 (0.005) C2 6 C2 6

P003901 1.523 (0.019) 0.942 (0.022) 0.211 (0.006) C2 17 C2 17

P004001 1.795 (0.067) -0.068 (0.028) 0.469 (0.010) C2 7 C2 7

PO04002 0.447 (0.020) 0.191 (0.020) 0.474 (0.008) C2 8 C2 8

P004003 1.649 (0.055) -0.571 (0.036) 0.436 (0.014) C2 9 C2 9

P004004 0.547 (0.022) 1.263 (0.055) 0.447 (0.007) C2 10 C2 10

P004005 1.215 (0.026) 1.491 (0.048) 0.523 (0.005) C2 11 C2 11

P004007 2.269 (0.034) 0.899 (0.037) 0.494 (0.006) C2 12 C2 12

P004008 1.336 (0.047) -0.367 (0.028) 0.428 (0.012) C2 13 C2 13

2004010 1.805 (0.061) -0.582 (0.037) 0.442 (0.014) C2 14 C2 14

PO04011 0.506 (0.020) 1.061 (0.047) 0.451 (0.007) C2 15 C2 15

P004012 0.697 (0.038) 2.630 (0.153) 0.509 (0.005) C2 16 C2 16

PO04101 1.270 (0.033) -0.231 (0.019) 0.264 (0.010) C2 18 C2 18

P004201 1.631 (0.043) -0.266 (0.021) 0.190 (0.011) C2 19 C2 19

P004301 1.033 (0.019) 0.733 (0.021) 0.214 (0.007) C2 26 C2 26

P004401 0.703 (0.028) 0.037 (0.022) 0.545 (0.009) C2 20 C2 20

P004501 2.455 (0.033) 1.019 (0.038) 0.470 (0.006) C2 21 C2 21

PO04601 0.782 (0.029) -0.145 (0.021) 0.497 (0.009) C2 22 C2 22

PO04701 0.788 (0.n27) 0.520 (0.030) 0.567 (0.007) C2 23 C2 23

P004801 1.069 (0.032) -0.001 (0.021) 0.443 (0.010) C2 24 C2 24

P00AQ01 1.306 (0.038) -0.193 (0.024) 0.430 (0.011) C2 25 C2 25

P005301 1.248 (0.037) 0.328 (0.029) 0.500 (0.009) C5 1 C5 1

PO05401 1.362 (0.061) -0.00 (9.035) 0.479 (0.014) C5 2 C5 2

PO05501 0.955 (0.039) -0.644 (0.035) 0.466 (0.013) C5 5 C5 5

P005502 0.898 (0.039) -1.497 (0.073) 0.451 (0.022) C5 6 C5 6

P005504 1.549 (0.064) -1.127 (0.063) 0.468 (0.023) C5 7 C5 7

PO05505 0.878 (0.043) -0.853 (0.050) 0.457 (0.017) C5 8 C5 8

PO05601 1.852 (0.060) -0.591 (0.034) 0.'74 (0.016) C5 3 C5 3

P005701 1.032 (0.027) -0.209 (0.018) 0.220 (0.011) C5 4 C5 4
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Table F-3 (continued)

1938 IRT Parameters, Civics Cross-sectional

NAEP ID A S.E B S E C S L.
GRADE 4/AGE 9
BLOCK ITEM

GRADE 8/AGE 13
BLOCK ITEM

GRADE .2/AGE 17
BLOCK ITEM

P005801 0.690 (0.028) 0.002 (0.022) 0.539 (0.009) C5 10 C5 10

P005802 1.178 (0.029) 0.944 (0.038) 0.516 (0.007) C5 11 C5 11

P005803 1.435 (0.033) 0.562 (0.030) 0.495 (0.008) C5 12 C5 12

Pomo. 0.936 (0.ug) -0.198 (0.022) 0.426 (0.011) C5 14 C5 14

P006101 1.579 (0.040) 0.431 (0.032) 0.550 (0.008) C5 16 C5 16

P006201 1.491 (0.039) 0.218 (0.027) 0.493 (0.009) C5 17 C5 17

P006301 1.659 (0.029) 0.529 (0.024) 0.311 (0.008) C5 A C5 18

P006401 1.085 (0.027) 1.045 (0.040) 0.490 (0.007) C5 19 C5 19

PO06501 1.200 (0.036) 0.193 (0.026) 0.470 (0.010) C5 20 C5 20

P006601 0.849 (0.018) 0.929 (0.026) 0.226 (0.007) C5 21 C5 21

P006701 2.024 (0.031) 0.669 (0.027) 0.346 (0.007) C5 22 C5 22

PO06N01 1.613 (0.037) 0.326 (0.0i7) 0.417 (0.009) C5 23 C5 23

P006802 0.387 (0.019) 0.359 (0.026) 0.441 (1.009) C5 24 C5 24

P006803 1.343 (0.031) 1.982 (0.069) 0.396 (0.006) C5 25 C5 25

P006804 1.347 (0.026) 1.248 (0.040) 0.446 (0.0u6) C5 26 C5 26

P007001 2.819 (0.029) 1.680 (0.050) 0.249 (0.005) C5 27 C5 :7

P008201 1.107 (0.047) -0.168 (0.037) 0.496 (0.019) -- C3 1

P008202 1.684 (0.083) -0.090 (0.045) 0.469 (0.020) C3 2

P006301 1.469 (0.032) 0.417 (0.030) 0.255 (0.014) C3 3

P008401 1.597 (0.034) 2.311 (0.081) 0.236 (0.006) C3 5

P008402 1.863 (0.030) 0.807 (0.034) 0.342 (0.011) C3 6

P008403 1.900 (0.032) 0.771 (0.035) 0.358 (0.011) C3 7

P008404 2.168 (0.028) 1.608 (0.048) 0.343 (0.008) C3 8

P008405 1.898 (0.036) 0.739 (0.037) 0.405 (0.011) C3 9

P008406 1.773 (0.025) 1 372 (0.040) 0.346 (0.009) C3 10

P008407 1.789 (0.026) 1.195 (0.038) 0.286 (0.010) C3 11

PO08501 0.901 (0.020) 1.748 0.049) 0.241 (0.008) C3 12

P008601 3.427 (0.031) 1.999 (0.060) 0.100 (0.005) C3 14

P008701 1.343 (0.020) 1.312 (0.033) 0.205 (0.009) L3 ..

P008801 1.149 (0.019) 1.322 (0.032) 0.171 (0.009) C3 13

P008801 0.747 (0.02C) 1.547 (0.048) 0.237 (0.010) C3 15

P009001 2.364 (0.025) 1.507 (0.041) 0.255 (0.008) C3 16

P009101 1.794 (0.022) 1.214 (0.032) 0.177 (0.009) C3 17

P009201 2.104 (0.025) 1.712 (0.045) 0.239 (0.007) C3 18

P009301 1.470 (0.021) 1.693 (0.041) 0.162 (0.008) C3 19

F009401 0.957 (0.020) 0.807 (0 028) 0.212 (0.011) C3 20

PO09501 1.792 (0.023) 1.719 (0.043) 0.210 (0.007) C3 21

P009601 1.059 (0.049) -0.684 (0.046) 0.247 (0.025) C3 22

P009801 1.356 (0.028) 0.401 (0.029) 0.231 (0.013) C3 24

P009901 1.525 (0.023) 1.298 (0.037) 0.342 (0.009) C3 25

P010001 1.615 (0.022) 1.325 (0.035) 0.248 (0.009) C3 26

P010101 1.231 (0.022) 1.342 (0.038) 0.310 (0.009) -- -- C3 23

P010901 2.147 (0.032) -2.091 (0.063) 0.219 (0.026) C2 1

P011001 1.501 (0.025) -1.5f9 (0.040) 0.283 (0.017) C2 2

P011101 0.842 (0.020) -2.265 (0.061) 0.233 (0.023) C2 3

P011201 1.090 (0.023) -1.455 (0.038) 0.240 (0.015) C2 4

P011301 1.226 (0.023) -1.753 (0.043) 0.227 (0.019) C2 5

P011401 1.761 (0.044) -0.822 (0.038) 0.407 (0.011) C2 6

P011402 1.006 (0.043) -0.744 (0.045) 0.488 (0.011) C2 7

P011403 1.042 (0.032) -1.157 (0.046) 0.435 (0.014) C2 8

P011404 1.243 (0.036) -1.022 (0.043) 0.409 (0.034) C2 9 .._ --

PO11405 1.216 (0.048) -0.163 (0.023) 0.426 (0.007) C3 3 C3 3

P011406 1.155 (0.027) -1.218 (0.036) 0.386 (0.012) C3 4 C3 4

P011407 1.098 (0.030) -1.021 (0.036) 0.453 (0.011) C3 5 C3 5

P011408 1.110 (0.032) -0.894 (0.035) 0.484 (0.010) C3 6 3 6

PO11501 1.577 (0.034) -0.747 (0.030) 0.237 (0.010) C2 10 -- --

P011601 1.388 (0.035) -0.681 (0.030) 0.268 (0.010) C2 11

P011701 1.337 (0.046) -0.237 (0.027) 0.181 (0.008) C2 12

P011801 1.960 (0.056) -0.379 (0.031) 0.202 (0.008) C2 13

P011901 1.353 (0.025) -1.121 (0.031) 0.187 (0.013) C2 14

P012001 0.878 (0.043) -0.075 (0.028) 0.289 (0.008) C2 15 -_ --

P012101 1.374 (0.022) -1.53r 0.034) 0.246 (0.015) C3 1 C3 1

P012201 1.352 (0.020) -1.7;4 (0.036) 0.186 (0.010 C3 2 C3 2

PO12501 1.573 (0.027) -1.013 (0.027) 0.273 (0.011) C3 7 C3 7
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Table F-3 (continued)

1988 IRT Parameters, Civics Cross-sectional

RAE? ID A S E B S.E C S E
GRADE 4/AGE 9
BLOCK ITEM

GRADE 8/AGE 13
BLOCK ITEM

GRADE 12/AGE 17
BLOCK ITEM

P012502 1.149 (0.027) -0.674 (0.024) 0.260 (0.009) C3 8 C3 8
P012601 1.559 (0.045) -0.220 (0.021) 0.262 (0.007) C3 9 C3 9
P012701 1.506 (0.034) -0.584 ;0.023) 0.268 (0.008) C3 10 C3 10
P012801 1.035 (0.023) -0.549 (0.019) 0.149 (0.008) C3 11 C3 11
P012901 1.262 (0.028) -0.500 0.020) 0.172 (0.008) C3 12 C3 12
P013001 0.591 (0.020) -0.590 (0.025) 0.238 (0.009) C3 13 C3 13
P013101 1.148 (0.021) -1.012 (0.025) 0.151 (0.011) C3 14 C3 14
P013201 1.244 (0.041) 0.961 (0.042) 0.176 (0.004) C3 15 C. 15
P013301 0.936 (0.035) 0.440 (0.025) 0.237 (0.006) C3 16 C3 16
P013401 1.359 (0.052) 0.037 (0.023) 0.216 (0.011) -- -- C3 17
P013501 1.102 (0.047) -0.317 (0.026) 0.203 (0.013) C3 19
P013601 0.861 (0.039) 0.263 (0.025) 0.238 (0.010) C3 18
P013701 1.289 (0.046) 0.533 (0.032) 0.248 (0.008) C3 20
P013801 2.061 (0.056) 0.882 (0.050) 0.325 (0.007) C3 21
P013901 1.035 (0.042) 0.169 (0.023) 0.238 (0.010) C3 22
P013902 1.236 (0.043) 1.119 (0.052) 0.230 (0.007) C3 23
P014001 2.049 (0.097) 0.016 (0.029) 0.289 (0.011) C3 24 __ --

PO14101 1.152 (0.034) -0.475 (0.023) 0.328 (0.011) C6 1 C6 1
P014201 1.185 (0.027) -0.234 (0.016) 0.212 (0.010) C6 2 C6 2
P014301 0.862 (0.018) 0.303 (0.015) 0.240 (0.007) C6 3 C6 3
P014401 1.503 (0.022) 0.372 (0.016) 0.199 (0.006) C6 4 C6 4
P014501 1.114 (0.023) 0.024 (0.015) 0.242 (0.008) C6 5 C6 5
P014601 1.681 (0.028) 0.245 (0.016) 0.178 (0.007) C6 6 C6 6
P014701 0.829 (0.016) 0.393 (0.015) 0.190 (0.007) C6 7 C6 7
2014801 1.428 (0.025) 0.349 (0.019) 0.349 (0.007) C6 8 C6 8
P014901 0.999 (0.020) 0.174 (0.014) 0.240 (0.008) C6 9 C6 9
P015001 0.602 (0.015) 0.069 (0.012) 0.200 (0.008) C6 10 C6 10
P015101 1.511 (0.021) 1.752 (0.040) 0.307 (0.004) C6 11 C6 11
P015201 1.365 (0.019) 0.728 (0.019) 0.272 (0.006) C6 12 C6 12
P015202 1.562 (0.039) -0.238 (0.018) 0.205 (0.010) C6 13 C6 13
P015301 1.057 (0.014) 0.955 (0.019) 0.174 (0.005) C6 14 C6 14
P015401 1.324 (0.015) 1.240 (0.022) 0.159 (0.004) C6 22 C6 22
Z015501 t.232 (0.016) 1.238 (0.024) 0.235 (0.005) C6 16 C6 16
P015001 2.674 (0.021) 1.037 (0.024) 0.227 (0.004) C6 17 C6 17
P015701 0.563 (0.014) 1.053 (0.029) 0.226 (0.006) C6 18 C6 18
P015702 0.518 (0.014) 1.500 (0.044) 0.214 (0.005) C6 19 C6 19
P015703 1.592 (0.018) 1.452 (0.029) 0.262 (0.004) C6 20 C6 20
P015704 1,241 (0.020) 2.044 (0.045) 0.195 (0.004) :6 21 C6 21
P015801 1.164 (0.015) 0.959 (0.019) 0.163 (0.005) C6 ,5 C6 15
P015901 1.641 (0.021) 0.617 (0.019) 0.223 (0.008) CS 23 C6 23
P015902 2.711 (0.024) 0.779 (0.022) 0.181 (0.0P5) C6 24 C6 24
P018001 1.768 (0.033) 0.021 m('18) 0.302 (.008) C7 1 C7 1

2016101 1.342 (0.032) -0.163 (0.017) 0.216 (0.009) C7 2 C7 2
P018201 1.682 (0.020) 0.846 (0.022) 0.226 (0.005) C7 3 C7 3
P016301 1.445 (0.027) 0.472 (0,021) 0.356 (0.007) C7 4 C7 4
P018401 0.978 (0.021) 0.204 (0.015) 0.232 (0.008) C7 5 C7 5
2018501 1.881 (0.031) 0.350 (0.021) 0.272 (0.007) C7 6 C7 6
2018601 C.779 (0.020) 0.052 (0.015) 0.279 (0.008) C7 C7 7
P. 8701 1.992 (0.024) 0.785 (0.023) 0.250 (0.005) C7 8 C7 8
P018801 0.885 (0.618) 0.585 (0.019) 0.244 (0.007) C7 9 C7 9
P015901 1.729 (0.024) 1.151 (0.031) 0.400 (0.005) C7 10 C7 10
P017001 0.632 (0.015) 1.013 (0.027) 0.174 (0.006) C7 11 C7 11
P017101 1.998 (0.022) 0.831 (0.022) 0.206 (0.005) C7 12 C7 12
P017201 1.170 (0.017) 0.071 (0.022) 0.210 (0.005) C7 13 C7 13
E017301 1.809 (0.022) 0.854 (0.023) 0.272 (0.005) C7 14 C7 14
2017401 1.188 (0.022) 0.233 (0.015) 0.172 (0.007) C7 15 C7 15
P017501 1.816 (0.020) 1.187 (0.027) 0.244 (0.005) C7 18 C7 16
P017801 1.238 (0.018) 1.064 (0.025) 0.281 (0.005) C7 1 C7 17
P017701 1.649 (0.020) 1.580 (0.035) 0.247 (0.014) C7 18 C7 18
P017801 1.890 (0.021) 1.441 (0.035) 0.321 (0.005) C7 19 C7 19
P017901 0.701 (0.016) 0.842 (0.025) 0.248 (0.000 C7 20 C7 20
P018001 1.508 (0.017) 1.222 (0.025) 0.183 (0.004) C7 21 C7 21
P018101 1.443 (0.019) 1.418 (0.031) 0.266 (0.005) C7 22 C7 22
PO18201 0.406 (0.021) -3.028 (0.158) 0.000 (0.000) C8 1 C8 1
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Table F-3 (continued)

1988 IRT Paraneters, Civics Cross-sectional

NAEP ID A S E B S E C S E
GRADE 4/AGE 9 GRADE 8/AGE 13
BLOCK ITEM BLOCK ITEM

GRADE 12/AGE 17
BLOCK ITEM

P018202 0.861 (0.014) 0.685 (0.017) 0.000 (0.000) C8 1 C8 1

P018301 0.996 (0.035) -0.724 (0.037) 0.218 (0.021) C4 2

P018401 1.816 (0.026) 0.928 (0.032) 0.419 (0.008) C4 3

P018501 1.300 (0.047) -0.395 (0.032) 0.249 (0.018) C4 4

P018601 0.950 (0.020) 0.450 (0.022) 0.228 (0.011) C4 5

P018701 1.502 (0.023) 0.761 (0.02/) 0.305 (0.009) C4 6

P018801 1.067 (0.022) 0.955 (0.032) 0.419 (0.008) C4 7

P018901 0.511 (0.016) 0.353 (0.020) 0.216 (0.011) C4 8

P019001 1.322 (0.018) 0.748 (0.022) 0.153 (0.009) C4 9

P019101 1.935 (0.023) 0.864 (0.025) 0.180 (0.008) C4 10

P019201 1.061 (0.018) 1.336 (0.032) 0.257 (0.007) C4 11

P019301 0.799 (0.019) 0.245 (0.019) 0.197 (0.012) C4 12

P019401 1.853 (0.022) 1.013 (0.028) 0.284 (0.008) C4 13

P0195C1 1.463 (0.021) 0.921 (0.027) 0.27A (0.008) C4 14

P019601 2.148 (0.021) 1.100 (0.028) o.210 (0.007) C4 15

P019701 2.713 (0.027) 1.096 (0.033) 0.297 (0.007) C4 16

P019801 0.772 (0.020) 2.422 (0.070) 1.157 (0.005) C4 17

P019901 1.238 (0.019) 0.887 (0.025) 0 209 (0.008) C4 18

P020001 1.470 (0.018) 1.271 (0.028) 0.188 (0.007) C4 19

P020101 1.614 (0.024) 1.827 (0.047) 0.308 (0.006) C4 20

P020201 0.574 (0.017) 2.146 (0.069) 0.190 (0.007) C4 21

P020301 1.958 (0.020) 1.115 (C.027) 0.184 (0.007) C4 22

P020401 2.228 (0.025) 1.838 (0.047) C 229 (0.005) C4 23

P020501 1.922 (0.021) 1.613 (0.035) 0.195 (0.006) C4 24

P020601 0.677 (0.029) 2.947 (0.135) 0.251 (0.006) C4 25

P020701 1.691 (0.027) 0.704 (0.026) 0.324 (0.007) C5 9 C5 9

P021301 0.840 (0.031) -0.676 (0.035) 0.239 (0.019) C4 1
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Table F-4

1988 IRT Parameters, Civics Trend, Age 13

NAEP ID A S B SE C S.E
AGE

BLOCK
13
ITEM

PO00101 0.531

.L1J.

(0.057) 0.212 (0.044) 0.455 (0.014) C9 1

PO00201 0.421 (0.048) -1.449 (0.171) 0.463 (0.021) C9 2

PO00401 0.188 (0.037) -0.185 (0.049) 0.472 (0.015) C9 4

PO00501 0.715 (0.053) -2.550 (0.194) 0.296 (0.040) C9 5

PO00601 0.393 (0.057) -2.956 (0.43J) 0.454 (0.035) C9 6

PO00801 0.886 (0.054) -1.638 (0.112) 0.257 (0.034) C9 9

PO00802 0.826 (0.070) -0.506 (0.057) 0.236 (0.021) C9 9

PO00901 0.413 (0.050) -1.529 (0.191) 0.456 (0.024) C9 10

PO01001 0.621 (0.071) -0.805 (0.104) 0.492 (0.022) C9 11

PO01101 0.394 (0.054) -3.152 (0.435) 0.446 (0.036) C9 12

PO01201 0.232 (0.037) -2.410 (0.382) 0.466 (0.024) CO 13

PO01301 0.700 (0.061) 0.331 (0.049) 0.406 (0.013) C9 14

PO01401 0.530 (0.051) -1.558 (0.150) 0.440 (0.023) C9 15

PO01501 0.718 (0.086) -0.195 (0 054) 0.429 (0.019) C9 16

PO01601 0.415 (0.052) -2.313 (0.292) 0.442 (0.031) C9 17

PO01701 0.647 (0.079) -0.769 (0.105) 0.475 (0.022) C9 18

PO01101 0.415 (0.048) -1.627 (0.192) 0.418 (C.026) C9 19

PO01802 0.931 (0.105) -0.343 (0.066) 0.418 (0.021) C9 20

PO01901 0.519 (0.057) 2.265 (0.258) 0.290 (0.011) C9 :1

PO02101 1.066 (0.077) 1.622 (0.154) 0.418 (0.012) C9 23

PO02201 0.3b3 (0.050) -2.438 (0.321) 0.436 (0.031) C9 24

PO02301 0.831 (0.056) -0.527 (0.047) 0.236 (0.018) C9 25

PO02401 0.516 (0.056) 3.028 (0.335) 0.148 (0.008) C9 26

PO02501 0.764 (0.050)' 2.057 (0.147) 0.198 (0.008) C9 27

PO02601 0.515 (0.050) -0.517 (0.060) 0.239 (0.021) C9 28

PO02701 0.530 (0.048) 0.037 (0.029) 0.291 (0.015) C9 29

P0027C2 G.300 (0.045) 2.316 (0.336) 0.296 (0.010) C9 30

PO02901 0.536 (0.063) -0.814 (0.106) 0.447 (0.023) C9 32

PO03001 0.496 (0.051) 0.266 (0.044) 0.250 (0.017) C9 33

PO03201 0.598 (0.052) 0.727 (0.072) 0.226 (0.013) Cl 1

PO03401 0.880 (0.063) 2.057 (0.171) 0.234 (0.010) CI 2

PO03501 0.523 (0.066) 3.496 (0.450) 0.172 (0.008) CI 3

PO03601 0.819 (0.054) 1.907 (0.143) 0.173 (0.010) Cl 4

PO03701 0.628 (0.051) -0.004 (0.033) 0.206 (0.017) CI 5

PO03801 0.629 (0.068) 2.658 (0.300) 0.221 (0.010) CI 6

PO04001 0.767 (0.082) -0.819 (0.100) 0.438 (0.025) CI 7

PO04002 0.349 (0.040) -0.707 (0.089) 0.403 (0.020) Cl 8
PO04003 1.917 (0.086) -1.322 (0.106) 0.333 (0.035) CI 9

PO04004 0.320 (0.064) 2.782 (0.548) 0.450 (0.013) Cl 10

PO04005 0.573 (0.064) 1.007 (0.126) 0.436 (0.014) CI 11

PO04007 0.822 (0.087 1.966 (0.238) 0.463 (0.012) CI 12

PO04008 0.927 (0.073) -1.153 (0.104) 0.394 (0.028) Cl 13

PO04010 1.894 (0.084) -1.375 (0.105) 0.343 (0.035) CI 14

PO04011 0.464 (0.055) 0.764 (0.102) 0.445 (0.015) CI 15

PO04012 0.568 (0.085) 2.629 (0.409) 0.434 (0.013) CI 16

PO04101 0.300 (0.060) -0.958 (0.081) 0.218 (0.026) CI 18

PO04201 0.904 (0.066) -0 77A: (0.066) 0.207 (0.021) CI 19

PO04401 0.292 (0.048) -1.817 (0.304) 0.460 (0.026) CI 20

PO04501 0.860 (0.085) 1.698 (0.198) 0.499 (0.013) CI 21

P004601 0.370 (0.055) -1.003 (0.156) 0.468 (0.023) CI 22

PO04701 0.372 (0.050) -1.013 (0.142) 0.440 (0.023) Cl 23

PO04901 0.605 (0.054) -0.554 (0 064) 0.369 (0.022) Cl 25

PO05001 0.921 (0.079) 2.293 (0.232) 0.293 (0.010) CI 27

PO05301 0.587 (0.055) 0.321 (0.048) 0.417 (0.013) CI 1

PO05401 0.789 (0.064) -1.649 (0.142) 0.447 (0.029) Cl 2

PO05501 0.508 (0.049) -1.92Z (0.192) 0.458 (0.028) CI 5

PO05502 0.859 (0.078) -2.671 (0.258) 0.427 (0.049) Cl 6

PO05504 1.082 (0.081) -2.432 (0.214) 0.457 (0.051) Cl 7

PO05505 0.505 (0.055) -1.922 (0.215) 0.436 (0.032) CI 8

PO05601 0.844 (0.057) -1.505 (0.712) 0.275 (0.032) CI 3

PO05801 0.533 (0.051) -1.771 (0.175) 0.431 (0.025) CI 10

PO05802 0.057 (0.084) 1.932 (0.216) 0.462 (0.010) CI 11

PO05803 0.649 (0.073) 0.378 (0.061) 0.462 (0.014) CI 12

PO06001 0.487 (0.088) 3.509 (0.647) 0.385 (0.011) Cl 15
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Table F-4 (continued)

1988 IRT Parameters, Civics Trend, Age 13

MEP ID A S L. B S E C S E
AGE 13

BLOCK ITEM

P008101 0.934 (0.104) 0.409 (0.079) 0.534 (0.015) Cl 16

P006201 0.980 (0.118) -0.034 (0.058) 0.526 (0.017) CI 17

P008301 0.763 (0.063) 0.933 (0.093) 0.317 (0.013) CI 18

P008401 0.590 (0.061) 1.005 (0.114) 0.427 (0.013) CI 19

P006501 0.752 (0.096) 0.273 (0.059) 0.490 (0.014) CI 20
P006601 0.417 (0.042) 0.935 (0.099) 0.247 (0.013) CI 21
P006701 0.696 (0.071) 0.189 (0.044) 0.259 (0.017) CI 22

P006801 0.748 (0.079) 0.036 (0.049) 0.390 (0.019) CI 23

P006802 0.237 i0.039) -0.567 (0.101) 0.466 (0.019) CI 24

P008803 0.565 (0.070) 3.069 (0.394) 0.288 (0.009) Cl 25

P008804 0.744 (0.062) 1.522 (0.142) 0.423 (0.010) CI 26

P007201 0.791 (0.058) 0.181 (0.039) 0.203 (0.016) CI 29

P007301 0.434 (0.060) -0.403 (0.068) 0.485 (0.017) CI 30

P007401 0.429 (0.049) -1.774 (0.205) 0.442 (0.023) CI 31

P007501 0.514 (0.056) -2.363 (0.264) 0.445 (0.035) CI 32

P007502 0.776 (0.095) 0.074 (0.052) 0.487 (0.016) CI 33

P007503 0.559 (0.076) -0.242 (0.058) 0.492 (0.019) CI 34

P020701 0.530 (0.056) 0.223 (0.043) 0.288 (L017) CI 9

P021101 0.509 (0.037) -1.882 (0.142) 0.000 (0.000) CI 28
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Table F-5

1988 IRT Parameters, Civics Trend, Age 17

PAEP ID A S E S E S E
AGE

BL
17

ITEM

P000101 0.683 (0.066) -0.406 (0.055) 0.502 (0.01.) C9 27
PC90201 0.526 (0.053) -1.490 (0.154) 0.479 (0.021) cg 28
P000401 0.17k (0.033) -0.160 (0.045) 0.525 (0.014) C9 30
P000801 1.335 (0.050) -1.886 (0.098) 0.217 (0.040) C9 32
P000802 1.111 (0.050) -1.510 (0.085) 0.203 (0.032) C9 33
P003201 0.622 (0.047) -0.414 (0.042) 0.226 (0.017) CI
P003401 1.014 (0.087) 0.239 (0.049) 0.266 (0.015) CI 2
P003501 1.262 (0.059) .013 (0.068) 0.206 (0.010) CI 3
P003601 1.009 (0.068) 0.421 (0.051) 0.194 (0.014) CI 4

P003701 0.659 (0.050) -1.089 (0.090) 0.240 (0.025) Cl
P003801 1.174 (0.079) 0.739 (0.073) 0.252 (0.014) CI 6
P004001 1.245 (0.072) -1.578 (0.118) 0.451 (0.036) CI 7
P004002 0.421 (0.047) -1.761 (0.200) 0.472 (0.026) Cl
P004003 1.327 (0.063) -1.957 (0.128) 0.427 (0.042) cl
P004004 0.475 (0.056) -0.183 (0.050) 0.462 (0.018) CI 10
P004005 0.933 (0.079) 0.253 (0.060) 0.494 (0.015) CI 11
P004007 1.188 (0.105) 0.403 (0.074) 0.463 (0.014) Ci 12
P004008 0.988 (0.062) -1.768 (0.129) 0.459 (0.035) CI 13
P004010 1.394 (0.067) -1.883 (0.124) 0.423 (0.041) CI 14
P004011 0.571 (0.057) 0.403 (0.062) 0.449 (0.015) CI 15
P004012 0.504 (0.057) 0.674 (0.091) 0.478 (0.015) CI 16
P004201 1.106 (0.050) -1.548 (0.084) 0.277 (0.030) CI 19
P004401 0.505 (0.069) -1.418 (0.199) 0.502 (0.027) CI 20
P004501 1.045 (0.122) -0.056 (0.060) 0.494 (0.018) CI 21
P004601 0.778 (0.084) -1.104 (0.132) 0.511 (0.026) CI 22
P004701 0.577 (0.063) -1.164 (0.135) 0.462 (0.025) CI 23
P004901 0.597 (0.062) -1.539 (0.166) 0.452 (0.028) CI 25
P005001 1.264 (0.(74) 0.776 (0.073) 0.277 (0.012) CI 32
P005101 0.904 (0.083) -0.542 (0.069) 0.405 (0.022) Cl 27
P005102 1.342 (0.091) -0.509 (0.061) 0.345 (0.019) CI 28
P005103 1.276 (0.101) 0.279 (0.058) 0.371 (0.014) CI Z9
P005104 1.788 (0.123) 1.442 (0.183) 0.559 (0.010) CI 30
P005105 1.421 (0.120) -0.233 (0.058) 0.415 (0.017) CI 31
P005301 1.269 (0.089) -0.923 (0.085) 0.505 (0.022) CI
P005401 1.086 (0.065) -1.986 (0.137) 0.479 (0.038) CI
P005501 1.407 (0.072) -1.663 (0.116) 0.437 (0.039) CI 5
P005502 0.699 (0.070) -3.130 (0.326) 0.462 (0.051) CI
P005504 0.936 (0.123) -3.212 (0.458) 0.468 (0.062) CI 7

P005505 0.851 (0.076) -2.015 (0.29s) 0.460 (0.042) CI
P005601 1.573 (0.064) -1.697 (0.100) 0.232 (0 041) CI 3
P005801 0.577 (0.053) -1.573 (0.151) 0.493 (0.023) CI 10
P005802 0.724 (0.075) 0.235 (0.051) 0.466 (0.014) CI 11
P005803 0.936 (0.077) -0.701 (0.072) 0.461 (0.020) CI
P005804 0.620 (0.092) 3.051 (0.473) 0.408 (0.009) CI 13
P006101 0.845 (0.072) -0.839 (0.087) 0.443 (0.025) CI 16
P006201 1.037 (0.083) -0.750 (0.079) 0.463 (0.023) CI 17
PO06301 1.294 (0.100) -0.429 (0.059) 0.314 (0.020) CI 18
P006401 0.504 (0.055) 0.351 (0.056) 0.475 (0.014) CI 19
P006501 0.899 (0.084) -0.675 (0.077) 0.506 (0.019) CI 20
P006601 0.552 (0.043) -0.187 (0.031) 0.247 (0.016) CI 21
PC06701 0.968 (0.072) -0.878 (0.078) 0.242 (0.027) CI 22
P006801 0.843 (0.080) -0.721 (0.085) 0.431 (0.024) CI 23
P006802 0.381 (0.053) -0.363 (0.066) 0.498 (0.018) CI 24
P006803 1.061 (0.066) 1.607 (0.128) 0.369 (0.010) CI 25
P006804 0.887 (0.063) 0.492 (0.055) 0.389 (0.012) CI 26
P007201 1.490 (0.090) -0.704 (0.063) 0.244 (0.024) CI 29
P007301 0.839 (0.086) -C.840 (0.099) 0.530 (0.021) CI 30
P007401 0.963 (0.060) -1.555 (0.110) 0.473 (0.029) CI 31
P007501 0.410 (0.063) -3.651 (0.562) 0.476 (0.041) CI 32
P007502 0.505 (0.053) -1.014 (0.114) 0.473 (0.022) CI 33
P007503 0.924 (0.078) -1.071 (0.105) 0.479 (0.027) CI 34
P008201 0.923 (0.068) -1.318 (0.112) 0.50G (0.027) C9
P008202 1.300 (0.076) -1.343 (0.106) 0.476 (0.030) C9 2
P008301 0.852 (0.053) -1.108 (0.080) 0.252 (0.026) cg 3
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Table F-5 (continued)

1988 IRT Parameters, Civics Trend, Age 17

NAEP ID A S E B S E C S E
AGE 17

BLOCK ITEM

P008401 1.166 (0.068) 2.014 (0.154) 0.216 (0.009) C9 5

P008402 2.414 (0.284) 0.010 (0.074) 0.393 (0.015) C9 6

P008403 1.406 (0.105) -0.131 (0.051) 0.371 (0.017) C9 7

P008404 2.417 (0.100) 1.215 (0.125) 0.364 (0.011) C9 8

P008405 1.664 (0.186) -0.067 (0.064) 0.463 (0.017) C9 9

P008406 1.277 (0.069) 0.763 (0.071) 0.348 (0.013) C9 10

P008407 1.637 (0.108) 0.401 (0.071) 0.353 (0.015) C9 11

P008501 0.796 (0.061) 0.638 (0.066) 0.279 (0.015) C9 12

P008601 1.271 (0.065) 2.356 (0.164) 0.089 (0.007) C9 14

P008701 0.888 (0.058) 0.816 (0.070) 0.245 (0.012) C9 4

P009001 1.482 (0.066) 0.874 (0.067) 0.211 (0.011) C9 16

P009101 0.948 (0.061) 0.994 (0.082) 0.201 (0.013) C9 17

P009201 1.138 (0.057) 1.310 (0.088) 0.188 (0.010) C9 18

P009301 0.886 (0.059) 1.579 (0.124) 0.199 (0.012) C9 19

P009401 0.474 (0.039) -1.105 (0.096) 0.228 (0.024) C9 20

P009501 1.027 (0.055) 1.579 (0.105) 0.168 (0.009) C9 21

P009601 0.653 (0.060) -3.201 (0.303) 0.236 (0.047) C9 22
P009801 0.669 (0.055) -0.991 (0.090) 0.23C (0.026) C9 24

P009901 1.397 (0.069) 0.420 (0.048) 0.315 (0.011) C9 25

P010101 0.550 (0.045) 0.595 (0.058) 0.295 (0.012) C9 23

P020701 1.052 (0.089) -0.435 (0.056) 0.267 (.1.021) CI 9

P021001 1.071 (0.049) -1.238 (0.069) 0.000 (0.000) Cl 33
P021101 0.593 (0.042) -2.269 (0.165) 0.000 (0.000) Cl 34
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Table F-6

1988 IRT Parameters, U.S. History Cross-sectional

fAEP ID A s L. S E
GRADE 4/AGE 9

S L. BLOCK ITEM
GRADE 8/AGE 13
BLOCK ITEM

GRAM: 12/AGE 17
MACE ITEM

H000101 1.562 (0.014) 1.061 (0.019) 0.223 (0.005) H3 1

11000201 1.575 (0.014) 1.549 (0.024) 0.205 (0.004) H3 3

H000301 0.760 (0.016) 0.019 (0.014) 0.272 (0.009) H3 4

H000401 1.558 (0.021) 1.679 (0.039) 0.496 (0.004) H3 5

H000601 0.723 (0.012) 0.529 (0.015) 0.151 (0.008) H3 6

H000801 1.197 (0.034) -0.459 (0.024) 0.286 (0.013) H3 7

11000901 1.687 (0.013) 1.444 (0.021) 0.171 (0.004) H3 8

11001101 1.561 (0.016) 1.036 (0.020) 0.297 (0.005) H3 9

11001301 2.153 (0.022) 0.683 (0.021) 0.334 (0.006) H3 13

11001401 0.624 (0.012) 0.458 (0.015) 0.230 (0.008) H3 14

11001501 1.257 (0.014) 0.602 (0.015) 0.144 (0.007) H3 15

11001701 1.582 (0.014) 1.301 (0.921) 0.218 (0.005) H3 17

H001801 1.452 (0.016) 1.833 (0.031) 0.245 (0.n0) H3 18
H001901 0.774

1.058
(0.012)
(0.013)

0.990
0.843

(0.020)
(0.017)

0.196
0.215

(0.006)
(0.006) g.; H002001/:

H002101 1.309 (0.013) 1.422 (0.023) 0.229 (0.005) H3 21
H002201 1.064 (0.016) 0.494 (0.017) 0.299 (0.008) H3 22
H002301 2.722 (0.024) 2.094 (0.049) 0.198 (0.003) H3 23
H002601 1.964 (0.016) 1.483 (0.025) 0.253 (0.004) H3 24
H002701 1.188 (0.013) 1.466 (0.023) 0.192 (0.005) __ -- H3 25
H003001 1.201 (0.016) 0.078 (0.009) 0.232 (0.005) H5 1 H5 1

11003101 1.119 (0.011) 0.872 (0.012) 0.152 (0.003) H5 2 H5 2
H003201 1.825 (0.013) 1.594 (0.022) 0.204 (0.002) H5 3 H5 3

8003301 0.818 (0.010) 0.933 (0.015) 0.202 (0.004) 115 4 H5 4

H003601 1.555 (0.012) 1.113 (0.016) 0.261 (0.003) 115 7 H5 7

8003701 1.467 (0.016) 1.778 (0.031) 0.349 (0.003) H5 8 115 8

11003801 1.538 (0.012) 1.624 (0.021) 0.164 (0.002) 115 9 H5 9
H004001 0.937 (0.011) 1.234 (0.018) 0.259 (0.003) H5 10 115 10
11004301 0.649 (0.015) 2.217 (0.056) 0.384 (0.003) H5 12 115 12

H004401 1.359 (0.014) 0.761 (0.014) 0.327 (0.004) H5 13 115 13

H004501 0.526 (0.011) -0.775 (0.018) 0.204 (0.007) H5 14 115 14

R004502 0.723 (0.011) 0.166 (0.008) 0.191 (0.005) 115 15 115 15
1i004601 0.747 (0.009) 1.097 (0 )16) 0.142 (0.003) H5 17

7H004901 0.825 (0.011) 0.180 (0.008) 0.163 (0.005) 115 18 LI 18

11005001 2.204 (0.018) 0.577 (0.014) 0.280 (0.004) 115 19 115 19
H005201 1.451 (0.011) 0.970 (0.013) 0.191 (0.003) 115 22 115 22
H005301 0.539 (0.010) 1.540 (0.026) 0.211 (0.004) 115 23 115 23

H005401 1.318 (0.013) 0.573 (0.011) 0.216 (0.004) H5 24 115 24
11005501 1.526 (0.016) 1.865 (0.031) 0.284 (0.003) 115 25 115 25
11005801 0.882 (0.014) -0.130 (0.009) 0.231 (0.006) H5 26 115 26
H003201 1.632 (0.015) 0.939 (0.018) 0.215 (0.005) -- H4 1

11006001 1.470 (0.017) 0.541 :0.016) 0.205 (0.007) 114 2

11006101 1.367 (0.029) -0.138 (0.018) 0.228 (0.011) 114 3

11006401 1.551 (0.013) 1.920 (0.027) 0.113 (0.003) 114 6

H006601 1.445 (0.013) 1.442 (0.023) 0.223 (0.004) 114 7

H006701 1.858 (0.020) 2.208 (0.044) 0.164 (0.00J) H4 a

8006801 1.864 (0.018) 0.771 (0.020) 0.303 (0.006) H4 9

H007001 1.845 (0.015) 1.090 (0.020) 0.231 (0.005) 114 13

11007101 1.159 (0.017) 2.117 (0.041) 0.250 (0.004) 114 10

8007102 1.787 (0.015) 1.037 (0.019) 0.238 (0.005) 114 11

6407103 1.196 (0.016) 0.790 (0.019) 0.339 (0.006) 114 12

H007201 0.671 (0.013) 1.467 (0.033) 0.314 (0.005) 114 14

H007301 1.757 (0.015) 1.882 (0.029) 0.153 (0.003) H4 15

B007401 1.795 (0.016) 1.905 (0.033) 0.219 (0.004) H4 16

H007501 1.342 (0.013) 1.201 (0.020) 0.219 (0.005) 114 17

11007601 1.341 (0.014) 1.626 (0.026) 0.233 (0.004) 114 18

11007701 1.965 (0.021) 0.684 (0.020) 0.312 (0.006) 114 19

H007801 1.129 (0.012) 1.083 (0.018) 0.164 :0.005) 114 20
H008101 0.171 (0.011) 1.072 (0.C19) 0.145 ;3.006) 114 22
H008201 0.878 (0.013) 1.846 (0.032) 0.208 (0.004) 114 23

H008501 1.14C (0.031) -0.624 (0.027) 0.235 (0.014) 114 24

11008701 1.362 (0.014) 1.588 (0.025) 0.233 (0.004) 11 4 25
H008801 1.094 (0.013) 1.143 (0.021) 0.285 (0.005) -- 113 2

11008901 2.411 (0.015) 1.046 (0.017) 0.292 (0.003) H5 5 115 5
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Table F-6 (continued)

1988 IRT Parameters, U.S. Hist,%rv Cross-sectional

HARP ID A S E B S E C S E
GRADE 4/AGE
BLOCK

9

zim
GRADE 8/AGE 13
BLOCK ITEM

GRADE II/AGE 17
BLOCK ATEM

H009201 0.813 (0.014) IT (0.016) 0.254 (0.008) H3 10

£009401 0.684 (0.014) 0.295 (0.014) 0.238 (0.008) H4 4

H009501 1.341 (0.014) 1.205 0.022) 0.299 (0.005) H3 11

£009601 2.409 (0.017) 1.754 (0.030) 0.193 (0.004) H3 12

£009801 1.854 (0.025) 0.439 (0.020) 0.346 (0.008) H3 16

£009901 1.044 (0.022) -0.324 (0.018) 0.214 (0.012) H4 5

11310101 1.536 (0.015) 0.982 (0.019) 0.270 (0.006) -- -- 114 21

H010201 1.125 (0.013) 1.091 (0.018) 0.362 (0.003) 115 11 HS 11

£010401 1.787 (0.012) 1.403 (0.017) 0.163 (0.002) 115 16 115 16

£010801 0.648 (0.011) 1.634 (0.029) 0.226 (0.003) 115 20 135 20

£011001 1.737 (0.013) 0.697 (0.012) 0.145 (0.003) -- -- 115 21 115 21

£011501 0.761 (0.010) -1.141 (0.018) 0.308 (0.006) 112 1 H2 1 -- --

H011601 1.233 (0.010) -1.617 (0.017) 0.166 (0.008) a2 2 112 2

£011701 1.074 (0.009) -2.023 (0.021) 0.167 (0.011) 112 3 112 3

H011801 0.912 (0.009) -1.591 (0.018) 0.158 (0.008) 112 4 112 4

HC11901 1.412 (0.020) -0.806 (0.017) 0.487 (0.005) H2 5 112 5

£012001 0.831 (0.009) -1.619 (0.020) 0.202 (0.008) 112 6 112 6

H012101 2.009 (0.024) -0.471 (0.013) 0.264 (0.004) 112 7 H2 7

£012201 1.246 (0.014) -0.641 (0.012) 0.213 (0.004) 112 8 112 8

£012301 1.654 (0.019) -0.400 (0.010) 0.170 (0.003) H2 9 112 9

H012401 1.931 (0.018) -0.655 (0.012) 0.184 (0.004) 112 10 112 10

£012501 2.601 (0.032) -0.384 (0.013) 0.236 (0.003) 112 11 112 11

H012701 0.803 (0.012) -0.529 (0.011) 0.214 (0.004) 112 13 112 13

£012801 1.581 (0.020) -0.471 (0.012) 0.255 (0.004) 112 14 112 14

H012901 2.293 (0.035) -0.170 (0.012) 0.210 (0.003) H2 15 112 15

H013001 1.421 (0.013) -0.954 (0.014) 0.214 (0.005) 113 1 113 1

£013101 0.885 (0.012) -0.908 (0.016) 0.322 (0.005) 113 2 113 2

H013201 1.157 (0.013) -0.a8o (0.013) 0.146 (0.005) 113 3 113 3

H013301 0.860 (0.013) -0.242 (0.009) 0.183 (0.004) H3 4 H3 4

H013401 1.413 (0.025) -0.127 (0.011) 0.279 (0.003) 113 5 113 5

£313501 0.868 (0.011) -0.580 (0.011) 0.179 (0.005) 113 6 113 6

£013502 1 174 (0.012) -1.055 (0.014) 0.216 (0.006) 113 7 H3 7

H013701 0.426 (0.00g) -1.059 (0.023) 0.220 (0.006) H3 8 113 8

£013801 1.434 (0.026) -0.030 (0.011) 0.267 (0.003) 113 9 113 9

£013901 1.342 (0.016) -0.590 (0.012) 0.220 (0.004) 113 10 113 10

£014001 1.609 (0.022) -0.248 (0.011) 0.158 (0.003) 113 11 113 11

£014101 1.637 (0.017) -0.666 (0.013) 0.205 (0.004) 113 12 113 12

£014201 1.763 (0.033) 0.132 (0.013) 0.248 (0.003) 113 13 h3 13

H014301 1.635 (0.028) 0.478 (0.017) 0.176 (0.003) 113 14 113 14

£014401 1.666 (0.023) -0.198 (0.010) 0.139 0.0(3) 113 15 113 15

H014501 1.867 (0.016) -1.167 (0.018) 0.385 (0.0('6) 114 1 114 1

H014601 2.344 (0.018) -1.123 (0.010) 0.355 (0.906) 114 2 114 2

H014701 1.277 (0.010) -1.587 (0.017) 0.163 (0.009) 114 5 114 5

£014702 0.902 (0.009) -1.613 (0.018) 0.122 (0.008) 114 6 114 6

£014703 1.590 (0.022) -0 301 (0.011) 0.197 (0.004) 114 7 114 7

£015001 0.904 (0.010) -0 831 (0.012) 0.094 (0.005) 114 3 114 3

11015101 0.785 (0.014) -0.030 (0.009) 0.199 (0.004) H4 4 114 4

£015201 1.356 (0.022) -0.383 (0.013) 0.330 (0.004) H4 8 H4 8
£015301 0.901 (0.010) -0.972 (0.014) 0.176 (0.006) H4 9 114 9

H015401 1.283 (0.014) -0.544 (0.010) 0.118 (0.004) 114 10 114 10

H015501 2.399 (0.044) 0.258 (0.018) 0.323 (0.003) H4 11 114 11

H015601 1.046 (0.021) 0.236 (0.012) 0.269 (0.003) H4 12 114 12

H015701 1.040 (0.013) -0.514 0.010) 0.130 (0.004) 114 13 114 13

H015801 1.023 (0.019) 0.506 (0.014) 0.174 (0.0)3) 114 14 114 14

£015901 1.613 (0.028) 0.038 (0.012) 0.245 (0.003) 114 15 114 15

£016001 0.665 (0.017) -1.459 (0.040) 0.221 (0.012) -- -- 112 16

£016101 2.267 (0.051) -0.368 (0.018) 0.227 (0.007) 112 17

H016201 0.456 (0.015) -0.612 (0.022) 0.200 (0.008) 112 18

H016301 2.096 (0.035) 0.333 (0.018) 0.352 (0.005) 112 19

H016401 1.511 (0.035) -0.279 (0.015) 0.279 (0.007) H2 20

H016501 1.922 (0.042) 0.113 (0.016) 0.357 (0.005) 112 21

H011601 1.983 (0.036) 0.137 (0.014) 0.230 (0.005) 112 22

£016701 1.551 (0.026) 0.166 (0.013) 0.176 (0.005) 112 23

H016801 2./66 (0.035) 0.422 (0.019) 0.253 (0.004) 112 24
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Table F-6 (continued)

1988 IRT Parameters, U.S. History Cross-sectional

PAEP ID A S E S E
GRADE 4/A3E 9

S E BLOCK ITEM
GRADE 8/AGE 13
BLOCK ITEM

GRADE 12/AGE 17
BLOCK ITEM

11016901 1.500 (0.022) 0.695 (0.018) 0.209 (0.004) H2 25

B017001 0.488 (0.023) 2.198 (0.105) 0.222 (0.004) H2 26
H017101 1.120 (0.023) 0.500 (0.018) 0.245 (0.005) H3 16

B017102 1.529 (0.038) -0.593 (0.023) 0.294 (0.010) H3 17

B017301 1.310 (0.027) 0.638 (0.023) 0.340 (0.005) H3 18

11017401 1.119 (0.024) 0.445 (0.018) 0.253 (0.006) H3 ,s9

B017501 1.167 (0.029) -0.372 (0.n17) 0.215 (0.009) H3 20

B017601 1.75;7 (0.031) 0.359 (0.018) 0.234 (0.005) H3 21

E017701 1.387 (0.032) 1.459 (0.048) 0.331 (0.004) H3 22

11017801 0.941 (0.022) 0.564 (0.020) 0.238 (0.006) H3 23

11017901 1.952 (0.028) 1.369 (0.037) 0.186 (0.003) H3 24

8018001 2.571 (0.026) 1.109 (0.029) 0.154 (0.003) H3 25

H018101 1.319 (0.023) 1.219 (0.030) 0.186 (0.004) H3 26

H018201 0.818 (0.020) -0.289 (6,014) 0.152 (0.008) 114 16

B018301 1.724 (0.036) 0.075 (0.015) 0.191 (0.006) 114 3'

11018401 1.890 (0.035) 0.266 (0.018) 0.271 (0.006) H4 18

11018501 1.016 (0.025) 1.112 (0.034) 0.295 (0.005) H4 19

11018601 1 258 (0.025) 0.567 (0.019) 0.235 (0.005) H4 20

H018701 (.923 (0.022) 0.513 ' 018) 0.203 (0.006) H4 21

11018801 2.143 (0.027) 0.7.j .022) 0.207 (0.004) H4 22

11018901 2.108 (0.026) 0.772 (0.022) 0.198 (0.004) H4 23

11019001 1.139 (0.023) 0.955 (0.025) 0.188 (0.004) H4 24

H019101 1.373 (0.026) 1.0'. (0.030) 0.288 (0.004) H4 25

H019201 2.390 (0.025) 1.1 (0.028) 0.122 (0.003) H4 26 -- --

H019301 0.507 (0.012) -1.7%. (0.043) 0.246 (0.009) Hq 1 H6 1

H019401 1.048 (0.013) -0.026 (0.008) 0.181 (0.005) E6 2 H6 2

11019501 1.206 (0.017) -0.115 (0.009) 0.243 (0.005) H6 3 H6 3

11019601 1.068 (0.013) 0.922 (0.016) 0.452 (0.003) H6 4 H6 4

11019701 1.007 (0.017) -0.564 (0.013) 0.229 (0.007) H6 5 H6 5

11019801 0.893 (0.012) -0.112 (0.009) 0.287 (0.005) H6 6 H6 6

H019901 1.060 (0.020) -1.263 (0.028) 0.259 (0.011) H6 10 H6 10

H019902 0.735 (0.012) -0.850 (0.016) 0.162 (0.008) H6 11 H6 11

H020101 1.121 (0.014) 0.319 (0.011) 0.:46 (0.004) H6 8 H6 8

8020201 1.959 cr 922) 0.224 (0.011) 0.276 (0.004) H6 7 H6 7

H020301 1.657 (0.J13) 0.816 (0.014) 0.350 (0.003) H6 12 H6 12

11020401 1.327 (0.010) 0.875 (0.012) 0.210 (0.003) H6 9 H6 9

H020501 1.414 (0.014) 0.517 (0.012) 0.357 (0.004) H6 13 q6 13

11020601 0.751 (0.010) 0.087 (0.008) 0.217 (0.005) H6 14 H6 14

11020701 1.081 (0.011) 0.572 (0.010) 0.202 (0.004) H6 15 H6 15

11020801 1.500 (0.012) 0.436 (0.009) 0.118 (0.003) H6 16 H6 16

11020901 1- 1 (0.014) 0.426 (0.010) 0.181 (0.004) He 17 H6 17

11021001 1.866 (0.014) 0,638 (0.013) 0.299 (0.003) H6 18 H6 18

H021101 1.376 (0.011) 0.627 (0.010) 0.169 (0.003) 116 19 16 19

11021201 0.879 (0.011) 0.589 (0.012) 0.349 (0.004) H6 20 H6 20

11021301 1.862 (0.013) 0.690 (0.011) 0.198 (0.003) H6 21 H6 21

H921401 1.595 (0.017) 0.232 (0.010) 0.249 (0.004) H6 22 H6 22

B021501 1.022 (0.908) 1.337 (0.014) 0.115 (0.002) H6 23 H6 23

11021601 1.390 (0.011) 1.077 (0.015) 0.289 (0.003) H6 24 H6 24

H021701 2.60E (0.016) 1.713 (0.028) 0.293 (0.002) H6 25 116 25

11021801 1.705 (0.012) 1.496 (0.020) 0.287 (0.003) H6 26 H6 26

11021901 2.025 (0.012) 1.186 (0.016) 0.255 (0.003) Hb 27 H6 27

H022001 1.657 (0.013) 1.886 (0.026) 0.225 (0.002) H6 28 H6 28

H022101 1.157 (0.015) 0.102 (0.010) 0.233 (0.005) H7 1 H7 1

H022201 0.647 (0.013) -1.047 (0.024) 0.200 (0.009) H7 2 H7 2

8022301 0.896 (0.011) 0.674 (0.012) 0.179 (0.004) P' 3 H7 3

11022501 1.479 (0.017) 0.244 (0.011) 0.224 (0.005) et7 5 H7 5
11022601 1.379 (0.021) 0.006 (0.012) 0.303 (0.006) H7 6 P7 6

11022701 0.981 (0.011) 0.576 (0.011) 0.167 (0.004) H7 7 H7 7

H022801 1.064 (0.017) 0.003 (0.011) 0.370 (0.006) 117 8 H7 8

11022802 1.082 (0.013) 0.665 (0.014) 0.352 (0.004) H7 9 H7 9

11022901 1.861 (0.014) 0.712 (0.012) 0.139 (0.003) H7 10 H7 10

11023101 2.186 (0.015) 0.869 (0.016) 0.248 (0.003) H7 11 67 11

H023201 0.936 (O.ei2) 0.308 (0.010) 0.198 (0.005) H7 12 H7 12

11023301 1.065 (0.013) 0.617 (0.013) 0.285 (0 004) H7 13 H7 13
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Table F-6 (cor-anued)

1988 IRT Parameters, U.S. History Cross-sectional

NAEP ID A S.E4 S E S E
GRADE 4/AGE 9 GRADE 8/AGE 13
BLOCK ITEM BLOCK ITEM

GRADE 12/AGE 17
BLOCK ITEM

H023401 0.799 (0.011) 0.677 (0.014) 0.253 (0.004) 117 14 H7 14

H023501 1.351 (0.012) 0.810 (0.013) 0.194 (0.004) 117 15 H7 15

H027.501 0.766 (0.011) 0.547 (0.012) 0.194 (0.005) 117 16 H7 16

H023701 1.843 (0.012) 1.101 (0.016) 0.204 (0.003) H7 17 H7 17

H023801 2.350 (0.016) 0.793 (0.015) 0.221 (0.003) 117 18 117 18

H023901 1.500 (0.013) 0.804 (0.014) 0.265 (0.004) H7 19 H7 19

H024001 2.335 (0.016) 1.683 (0 028) 0.252 (0.003) 117 20 117 20

H024101 1.069 (0.010) 0.843 (0.012) 0.079 (0.003) 117 21 117 21
H024201 3.021 (0.016) 1.390 (0.024) 0.238 (0.003) H7 22 H7 22
H024301 1.2(42 (0.013) 1.595 (0.023) 0.221 (0.003) 117 23 H7 23

H024401 1.776 (0.015) 0.500 (0.015) 0.259 (0.004) H7 24 117 24

H024501 1.669 (0.013) 1.103 (0.017) 0.250 (0.003) H7 25 H7 25
H024601 1.775 (0.013) 1.687 (0.024) 0.182 (0.003) H7 26 117 26

H024702 1.622 (0.014) 1.682 (0.026) 0.258 (0.003) H7 27 H7 27

H024801 3.042 (0.021) 1.942 (0.041) 0.235 (0.002) 117 28 117 28

H024901 1.194 (0.031) -0.153 (0.016) 0.296 (0.008) 118 1 --

H025003 1.018 (0.013) 1.776 (0.028) 0.168 (0.004) 118 1

H025101 0.915 (0.012) 0.439 (0.013) 0.218 (0.007) 112 3

H025201 1.866 (0.014) 1.311 (0.022) 0.349 (0.004) H2 4

H025301 1.247 (0.012) 1.050 (0.017) 0.275 (0.005) 112 5

H025401 1.303 (0.012) 1.641 (0.024) 0.280 (0.004) h2 6

H025501 0.891 (0.015) 0.170 (0.013) 0.288 (0.008) H2 7

H025502 0.955 (0.013) 0.306 (0.013) 0.220 (0.007) H2 8

H025701 1.115 (0.013) 1.344 (0.023) 0.385 (0.005) 112 9

11025801 1.006 (0.011) 0.744 (0.014) 0.164 (0.006) 112 10

H025901 1.389 (0.012) 0.934 (0.015) 0.195 (0.005) 112 11

H026001 0.910 (0.010) 1.020 (0.016) 0.178 (0.005) 112 12

H026101 1.168 (0.012) 1.203 (0.019) 0.285 (0.005) 42 13

H026201 1.188 (0.013) 0.479 (0.013) 0.172 (0.007) 14

H026301 1.218 (0.013) 0.617 (0.013) 0.150 (0.006) 2 15

H026401 1.316 (0.014) 0.760 (0.016) 0.314 (0.006) H2 16

H026501 1.337 (0.012) 1.421 (0.020) 0.250 (0.004) 112 17

H026601 1.224 (0.012) 1.021 (0.016) 0.218 (0.005) 112 18

H026701 C.977 (0.012) 1.400 (0.022) 0.280 (0.005) 112 20

H026801 0.744 (0.010) 0.&3 (0.015) 0.156 (0.006) 112 19

H026901 1.001 (0.011) 0.7 5 (0.013) 0.130 (0.006) 112 21

H027001 1.223 (0.U11) 1.257 (0.018) 0.215 (0.005) 112 22

H027101 2.452 (0.014) 1.717 (0.026) 0.196 (0.003) 112 23

H027201 1.205 (0.012) 1.592 (0.023) 0.268 (0.004) 112 24

H027301 1.820 '0.014) 1.695 (0.026) 0.281 (0.004) 112 25

H027401 1.590 (0.014) 1.924 (0.029) 0.202 (0.003) 112 26

H027501 2.060 (0.015) 1.835 (0.029) 0.250 (0.004) 112 27

H027601 2.026 (0.019) 2.105 (0.039) 0.226 (0.003) 112 28

H028001 1.379 (0.022) 0.148 (0.017) 0.392 (0.008) 112 1

H028101 0.814 (0.012) 0.372 (0.012) 0.186 (0.007) 112 2
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NAEP ID

Table F-7

1988 IRT Parameters, Geography C,-oss-sectional

GRADE 4/AGV 9 GRADE 8/AZE 13 GRADE 12/AGE 17
s E s E S r IIEM BLOCK ITEM BLOCK ITEM

G000101 0.823 (0.030) -0.168 (0.022) 0.291 (0.010)
G000201 0.622 (0.025) -0.271 (0.022) 0.286 (0.010)
G000301 0.567 (0.023) -1.238 (0.055) 0.300 (0.015)
G000401 0.722 (0.028) -0.013 (0.020) 0.36:' (0.019)
G000501 1.109 (0.035) -0.578 (0.028\ 0.187 (0.012)

G000601 0.870 (0.027) -0.783 (0.031) 0.165 (0.013)
G000701 0.953 (0.032) -0.070 (0.021) 0.239 (0.009)
G000801 0.938 (0.029) 0.295 (0.022) 0.201 (0.008)
G000901 0.380 (0.021) 0.471 (0.032) G.280 (0.009)
G001001 0.383 (0.019) 0.130 (0.019) 0.231 (0.010)
G001101 0.992 (0.032) 1.552 (0.062) 0.2OS (9.006)
G001201 0.592 (0.021) -0.392 (0.022) 0.180 (0.011)
G001301 1.685 (0.041) 0.834 (0.043) 0.422 (0.006)
G001302 1.060 (0.031) 0.538 (0.027) 0.223 (0.007)
G001401 0.786 (0.031) 0.431 (0.029) 0.354 (0.008)
G001501 1.358 (a.039) 0.47, (0.028) 0.259 (0.007)
G001801 1.084 (0.030) 0.578 (0.029) 0.259 (0.(4)7)

G001701 1.050 (0.031) 0.741 (0.033) 0.275 (0.007)
G001801 0.710 (0.022) 0.208 (0.018) 0.114 (0.008)
G001901 0.681 (0.029) 0.490 (0.031) 0.336 (6.008)
G002001 1.704 (0.035) 1.429 (0.053) 0.263 (0.005)
G002101 1.252 (0.033) 1.582 (0.058) 0.245 (0.605)
G002201 1.452 (0.030) 1.661 a 9W) 0.277 (0.005)
G002301 1.296 (0.030) 1.278 (9.044) 0.209 (0.006)
G002401 0.989 (0.035) 1.952 (0.083) 0.211 (0.005)
G002501 0.888 (0.033) -0.683 (0.034) 0.289 (0.013)
G002601 1.001 (0.034) 0.261 (0.026) 0.256 (0.009)
G002602 0.479 (0.024) 0.484 (0.033) 0.244 (0.010)
G002701 v 908 (0.035) -0.432 (0.028) 0.229 (0.012)
G002801 0.800 (0.031) -0.507 (0.030) 0.244 (0.013)
G002901 1.121 (0.041) -0.340 (0.028) 0.238 (0.912)
G06.1001 0.658 (0.029) -0.168 (0.023) 0.262 (0.011)
G003101 1.051 (0.034) -0.380 (0.025) 0.131 (0.012)
G003201 1.059 (0.038) 0.846 (0.043) 0.325 (0.008)
G003301 2.370 (0.046) 0.451 (0.037) 0.390 (0.008)
0003401 0.404 (0.022) -0.303 (0.026) 0.238 (0.012)
GC03501 0.858 (0.032) 0.568 (0.032) 0.233 (0.008)
G003502 1.046 (0.029) 1.094 (O.042) 0.158 (0.006)
G003601 1.367 (0.039) 0.549 (0.035) 0.312 (0.008)
G003701 0.704 (0.0291 0.964 (0.048) 0.233 (0.008)
G003801 1.225 (0.03, 0.307 (0.026) 0.170 (0.008)
G003901 0.888 (0.034) 0.709 (0.039) 0.301 (0.008)
G004001 1.184 0.035) 0.880 (0.042) 0.296 (0.007)
G004101 0.713 (0.032) 1.221 (0.062) 0.262 (0.008)
G004201 0.949 (0.029) 1.320 (0.049) 0.142 (0.008)
G004301 0.984 (0.032) 0.585 (0.032) 0.213 (0.008)
G004401 0.897 (0.032) -1.138 (0.049) 0.251 (0.018)
G004402 0.934 (0.033) 0.716 (0.037) 0.250 (0.008)
G004403 1.772 (0.037) 1.171 (0.048) 0.221 (0.006)
G004404 1.388 (0.034) 1.428 (0.054) 0.168 (0.006)
G004501 0.0.'0 (0.031) 2.117 (0.172) 0.270 (0.008)
G004601 1.741 (0.087) 2.272 (0.194) 0.286 (0.006)
G004701 1.168 (0.035) 0.003 (0 021) 1.186 (0.008)
G004801 1.191 (0.042) 0.121 (0.027) 0.391 (0.008)
G004901 1.041 (0.036) 0.158 (0.024) 0.339 (0.008)
G005001 1.122 (0.035) -0.228 (0.022) 0.187 (0.010)
G005002 1.765 (0.053) -0.778 0.041) 0.298 (0.013)
0005,ui 1.088 (0.C32) 0.317 (0.024) 0.:47 (0.008)
G005102 1.292 (0.045) -0.216 (0.025) 0.275 (0.010)
G005201 0.814 (0.028) -0.100 (0.020) 0.224 (0.010)
G005202 0.724 (0.024) 0.315 (0.021) 0.195 (0.008)

G305203 1.543 (0.033) 0.735 :0.032) 0.231 (0.006)
G005301 1.446 (0.041) 0.034 (0.021) 0.141 (0.008)
C005401 0.808 (0.027) -0.27 (0.020) 0.172 (0.010)
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Table F-7 (continued)

1988 IRT Parameters, Geography Cross-sectional

NAEP ID LL.
GRADE 4/AGE 9 GRADE 8/AGE 13

L. BLOCK ITEM BLOCK ITEM
GRADE 12/AGs. 17
BLOCK ITEM

G005501 1.517 (0.046) -0.031 (0.023) 0.191 (0.008) G4 13
G005601 0.490 (0.022) 1.115 (0.0.'44) 0.206 (0.007) G4 14
G005701 0.949 (0.030) 0.087 (0.021) 0.252 (0.009) G4 15
0005801 1.808 (0.037) 0.591 (0.030) 0.210 (0.006) G4 16
G005901 2.476 (0.038) 0.407 (0.028) 0.275 (0.007) G4 17
G006031 0.798 (0.027) 1.286 (0.051) 0.229 (0.006) G4 18
G006101 2.311 (0.042) 0.6d8 (0.035) 0.250 (0.006) G4 19
-G006201 0.276 (0.025) 2.294 (0.213) 0.322 (0.007) G4 20
G006301 0.344 (0.018) 0.356 (0.025) 0.185 (0.010) G4 21
G006501 1.149 (0.027) 0.852 (0.031) 0.146 (0.006) G4 22
G006601 0.079 (0.014) 6.425 (1.183) 0.192 (0.008) G4 23
G006701 1.542 (0.048) 0.180 (0.028) 0.293 (0.008) G4 24
G006801 0.985 (0.031) 1.746 (0.066; 0.175 (0.005) G4 25
G006901 1.071 (0.027) 1.037 (0.037) 0.176 (0.006) G4 26
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Table F-8

1988 IRT Parameters, Mathematics Trend, Age 9

yAEP ID A S.E B S L. C S.E.
AGE 9

BLOCK ITEM

N250601 1.097 (0.078) -0.231 (0.045) 0.212 (0.0:9) M2 13
N250602 0.791 (0.053) -0.584 (0.054) 0.189 (0.023) M2 14
H250603 1.366 (0.071) 0.566 (0.056) 0.158 (0.013) M2 15
6250701 0.743 (0.044) -0.850 (0.059) 0.139 (0.022) M1 7

14250702 1.001 (0.048) 0.841 (0.054) 0.117 (0.011) M1 8

N25070? 1.054 (0.064) 0.015 (0.033) 0.123 (0.016) M1 9

N250901 0.599 (0 -0.411 (0.040) 0.178 (0.019) M2 17
N250902 1.101 l' 1.181 (0.072) 0.157 (0.010) M2 18
N250903 0.970 (, .) 0.685 (0.050) 0.109 (0.012) M2 19
N251401 0.654 (0.u42) -0.265 (0.038) 0.151 (0.021) M2 16
N252001 1.244 (0.131) 2.670 (0.372) 0.196 (0.009) M2 25
N252101 0.839 (0.060) 1.752 (0.143) 0.170 (0.012) M1 25
N257201 1.233 (0.084) -0.533 (0.055) 0.28? (0.020) M1 11
N257801 0.588 (0.038) -0.909 0.065) 0.240 (0.022) M2 3

N258501 0.876 (0.066) 1.029 (0.092) 0.236 (0.012) M3 19
N261401 0.509 (0.042) -0.145 (0.037) 0.232 (0.020) 12 12
H262201 0.441 (0.036) -1.218 (0.105) 0.196 (0.024) M1 10
H262401 0.594 (0.069) 0.928 (0.116) 0.300 (0.013) 113 18
N262501 0.269 (0.031) -0.688 (0.084) 0.227 (0.019) M1 19
N262502 0.254 (0.062) 6.169 (1.519) 0.172 (0.008: M1 20
N263401 0.888 (0.063) -0.701 (0.063) 0.299 (0.022) M2 4

N263402 1.010 (0.080) -0.203 (0.043) 0.282 (0.018) M2 5

N265401 1.582 (0.164) 2.224 (0.360) 0.340 (0.011) M1 21
N266101 0.542 (0.052) 1.917 (0.192) 0.10 (0.011) M1 22
N267001 0.597 (0.045) -1.392 (0.110) 0.249 (0.026) M3 16
N267601 1.268 (0.066) -0.611 (0.049) 0.156 (0.020) M1 3

N267602 1.103 (0.057) -0.074 (0.031) 0.104 (0.014) M1 18
N268201 1.248 (0.058) 1.026 (0.068) 0.201 (0.010) M1 24
N269001 0.565 (0.087) 4.055 (0.634) 0.082 (0.007) M2 26
N269101 0.540 (0.071) 2.970 (0.402) 0.238 (0.009) M1 23
N270001 0.448 (0.030) -0.727 (0.053) 0.000 (0.000) M1 14

N270901 0.894 (0.037) -2.165 (0.098) 0.000 (0.000) M1 1

N271101 0.626 (0.034) -0.305 (0.028) 0.000 (0.000) M2 24
N272101 0.990 (0.096) -0.533 (0.071) 0.286 (0.024) M3 17
N272102 0.992 (0.062) 0.034 (0.039) 0.173 (0.018) M1 15
6272301 0.946 (0.052) -1.947 (0.123) 0.180 (0.040) M2 1

N272801 0.576 (0.049) -2.007 (0.176) 0.180 (0.036) M3 15
N273501 0.744 (0.058) -0.684 (0.068) 0.261 (0.026) M2 6

0275401 0.985 (0.043) -0.478 (0.033) 0.000 (0.000) M2 7

1i276001 0.879 (0.037) -0.975 (0.049) 0.000 (0.000) M2 21
N276002 0.778 (0.035) 1.507 (0.074) 0.000 (0.000) M2 22
N276101 0.963 (0 040) -0.758 (0.042) 0.000 (0.000) M1 12
N276601 1.061 (0.062) -1.010 (0.076) 0.170 (0.029) H2 2
N276801 0.490 (0.045) -3.763 (0.353) 0.000 (0.000) M1 4

N276802 0.725 (0.038) -1.591 (0.090) 0.000 (0.000) M1 5

N276803 0.621 (0.035) 0.147 (0.027) 0.000 (0.000) M1 6

N277401 1.026 (0.063) -1.573 (0.114) 0.177 (0.038) M1 2

N277501 0.842 (0.039) -0.421 (0.031) 0.000 (0.000) M2 8
N277601 1.438 (0.049) -0.522 (0.037) 0.000 (0.000) M2 9

N777602 1.267 (0.053) 0.172 (0.029) 0.000 (0.000) M2 10

1:277603 1.507 (0.063) -0.011 (0.030) 0.000 (0.000) M2 11

N284001 0.981 (0.050) -0.383 (0.033) 0.000 (0.000) M1 16
N284002 0.792 (0.037) 2.054 (0.103) 0.000 (0.000) M1 17
N286101 0.814 (0.039) -0.521 (0.035) 0.000 (0.000) M1 13
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Table F-9

1988 IRT Parameters, Mathematics Trend, Age 13

NAEP ID S.E. S.E.
AGE 13

BLOCK ITEM

8250701 0.688 (0.035) -2.717 (0.143) 0.106 (0.033) M2 14

8250702 1.145 (0.051) -0.797 (0.047) 0.102 (0.018) M2 15
8250703 0.649 (0.031) -2.110 (0.106) 0.110 (0.028) M2 16

8250901 0.423 (0.029) -2.565 (0.176) 0.152 (0.027) MI 25
N250902 1.020 (0.049) -0.349 (0.031) 0.075 (0.014) MI 26
8250903 0.820 (0.039) -1.510 (0.078) 0.096 (0.025) MI 27
21252001 1.423 (0.064) 0.832 (0.062) 0.179 (0.010) M2 40
8252101 0.933 (0.056) 0.623 (0.054) 0.240 (0.013) MI 41
8252911 1.249 (0.172) -0.036 (0.033) 0.109 (0.015) MI 32
8253701 0.361 (0.031) -0.504 (0.050) 0.271 (0.016) M2 22
8254001 1.161 (0.084) -0.479 (0.047) 0.118 (0.017) M3 28
8254601 1.092 (0.054) -1.553 (0.089) 0.284 (0.030) MI 16

8254802 0.744 (0.045) 1.413 (0.0951 0.235 (0.009) MI 46
8255701 1.317 (0.044) 1.268 (0.063) 0.139 (0.008) MI 50
8256101 0.760 (0.033) -1.06 (0.057, 0.000 (0.000) 112 17

8256501 0.861 (0.069) 0.581 ;0.061) 0.318 (0.012) M3 30

8256801 1.05% (0.069) 0.841 (0.072) 0.312 (0.011) M3 32
8257601 1.280 (0.055) -0.538 (0.035) 0.000 (0.000) MI 35
8258801 1.273 (0.055) 1.124 (0.076) 0.397 (0.010) MI 38
N258802 1.619 (0.078) 0.484 (0.051) 0.254 (0.011) 112 31
8258803 1.191 (0.044) 1.351 (0.068) 0.170 (0.007) 112 41

8260101 1.299 (0.072) 0.415 (0.042) 0.160 (0.011) 1-11 43
8261001 0.833 (0.049) 4.011 (0.070) 0.219 (0.010) MI 47

8261201 0.525 (0.052) 1.619 (0.166) 0.219 (0.012) M2 38
8261301 0.700 (0.048) 0.768 (0.062) 0.113 (0.012) 112 37

8261501 0.661 (0.056) -0.545 (0.055) 6.141 (0.020) 112 34
8261601 0.344 (0.043) 1.903 (0.239) C.155 (0.012) 112 36

8261801 0.679 (0.053) 0.044 (0.033) 0.223 (0.017) 112 35

8262201 0.520 (0.037) -1.789 (0.132) 0.361 (0.023) 112 18

8262401 0.854 (0.054) -0.556 (0.048) 0.323 (0.017) MI 28
8262501 0.360 (0.033) -0.237 (0.034) 0.348 (0.015) MI 33

N262502 1.216 (0.068) 1.974 (0.151) 0.379 (0.008) MI 34

8263101 C.527 (0.027) -0.291 (0.024) 0.000 (0.000) MI 39
8263401 0.675 (0.046) -2.751 (0.196) 0.257 (0.040) 112 12

K263402 0.635 (0.045) -2.478 (0.181) 0.263 (0.036) 112 13

8262501 1.389 (0.092) 0.187 (0.036) 0.115 (0.012) 112 3u
8264761 1.175 (0.056) 0.867 (0.059) 0.206 (t.310) 112 33

8265201 0.810 (0.062) -1.548 (0.127) 0.339 (0.032) MI 36
N265202 0.643 (0.074) -0.176 (0.041) 0.339 (0.018) MI 30

8265901 0.933 (0.060) 0.930 (0.079) 0.333 (0.012) MI 40

N265902 1.077 (0.073) 1.170 (0.103) 0.328 (0.011) M3 31

8266101 0.849 (0.065) -0.161 (0.033) 0.292 (0.014) M3 27

8266801 0.559 (0.038) -1.108 (0.080) 0.248 (0.021) MI 31

8267201 0.776 (0.058) -1.051 (0.087) 0.254 (0.026) MI 23

8269001 1.012 (0.053) 0.382 (0.036) 0.152 (0.011) MI 44

8269101 0.752 (0.048) -0.384 (0.037) 0.213 (0.31,2.) 112 16

8269901 0.664 (0.049) -C 274 (0.035) 0.288 (0.015) 43 29

8270301 0.421 (0.031) -1.596 (0.119) 0.126 (0.022) M2 20

N270302 1.018 (0.047) 2.194 (0.118) 0.051 (0.005) 112 21

8273901 1.786 (0.111) 0...I58 (0.047) 0.184 (0.013) MI 17

8274801 0.629 (0.051) -0.192 (0.036) 0.269 (0.018) MI 29
8275001 0.946 (0.040) 0.363 (0.027) 0.000 (0.000) MI 42

8275301 0.372 (0.028) -1.728 (0.432) 0.147 (0.022) M3 25

8276801 0.433 (0.049) -4.715 0.000 (0.000) MI 17

N276802 0.493 (0.044) -3.957 (0.359) 0.030 (0.000) MI 18

8276803 0.435 (0.033) -1.927 (0.148) 0.000 (0.000) MI 19

8277401 0.778 (0.056) -2.903 (0.220) 0.145 (0.042) 112

N277601 0.856 (0.036) -2.504 (0.113) 0.000 (0.000) MI 20

P277602 0.624 (0.030) -1.80 (0.095) 0.000 (0.000) M' 21

N277603 0.617 (0.031) -2.287 (0.117) 0.000 (0.000) MI 22

8277901 0.591 (6 033) -3.506 (0 199) 0.000 (0.000) M2 9

N277902 0.688 (0.036) -3.301 (0.178) 0.000 (0.000) E2 10

8277903 0.573 (0.030) -2.859 (0.154) 0.000 (0.000) 112 11

$278901 1.559 (0.086) 0.415 (0.051) 0.212 (0.013) 112 32
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Table F-9 (continued)

1988 IRT Parameters, Mathematics Trend, Age 13

NAEP ID A S L. B S E C S E
AGE 13

BLOCK ITEM

N278902 0.720 (0.051) 1.338 (0.107) 0.216 (0.012) M2 29
N278903 1.338 (0.058) 1.066 (0.073) 0.169 (0.010) M2 42
N278904 1.315 (0.057) 1.487 (0.097) 0.194 (0.010) MI 49
N281401 0.728 (0.050) 1.711 (0.127) 0.106 (0.009) M2 39
N281901 0.925 (0.040) -2.181 (0.105) 0.146 (0.034) MI 15
N282201 1.063 (0.058) 0.576 (0.051) 0.343 (0.011) M2 28
N282202 0.936 (0.066) -0.458 (0.045) 0.255 (0.017) M3 26
N283101 1.57P (0.049) 1.554 (0.080) 0.148 (0.006) MI 51
14286201 0.89_ (0.051) -0.892 (0.061) 0.243 (0.021) M1 24
N286301 1.189 (0.050) 0.660 (0.046) 0.205 (0.010) MI 45
N286501 1.256 (0.042) 1.161 (0.058) 0.141 (0.008) MI 48
N288502 1.671 (0.054) 1.171 (0.068) 0.160 (0.00G) M2 43
N286801 1.698 (0.059) -0.194 (0.0291 0.000 (0.000) M2 23
N286602 1.363 (0.051) -0.247 (0.027) 0.000 (0.000) t-2 24
N2115603 1.494 (0.050) 0.405 (0.030) 0.000 (0.000) M2 25
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Table F-10

1988 IRT Parameters, Mathematics Trend, Age 17

NAEP ID A S E s L. S r.

AGE
BLOCK

17

ITM

N251101 1.166 (0.035) 0.949 (0.041. 0.009 (0.000) MI
N251701 0.892 (0.066) 0.005 (0.029) 0.147 (0.015) M2 4i
N253901 1.647 (0.083) 0.011 (0.0411 0.259 (0.013) MI 39
N25390' 0.930 (0.057) 1.032 (0.0( 0.479 (0.011) MI 40
N253904 1.168 (0.048) 0.915 (0.060) 0.322 (0.011) MI 41

N253904 1.576 (0.062) 0.700 (0.058) 0.359 (0.011) MI 42
N254001 0.923 (0.044) -0.847 (0.050) 0.186 (0.020) M2 21

N254301 1.035 (0.051) 0.084 (0.033) 0.258 (0.013) MI 33
N254601 1.300 (0.049) -1.815 (0.089) 0.237 (0.037) M2 15
N254602 1.575 (0.070) -0.024 (0.036) 0.211 (0.012) MI 27
N255301 1.539 (0.052) 1.503 (0.086) 0.219 (0.009) M2 46

N255501 0.808 (0.054) 0.668 (0.059) 0.232 (0.013) M3 33
N255601 1.248 (0.059) 1.576 (0.107) 0.332 (0.011) M2 45
N255701 1.451 (0.061) -0.609 (0.045) 0.201 (0.018) MI 32
N255801 0.679 (0.030) 1.668 (0.080) 0.000 (0.000) M2 49
N256001 1.055 (0.068) 0.066 (0.027) 0.000 (0.000) M3 34

N256101 1.003 (0.029) -1.407 (0.051) 0.000 (0.000) MI 15
N256801 1.300 (0.062) -0.268 (0.038) 0.265 (0.015) MI 36
8257101 0.579 (0.054) 1.853 (0.181) 0.254 (0.C11) M3 35
N258801 1.904 (0.110) 0.216 (0.048) 0.284 (0.012) M2 38
N258802 1.728 (0.089) -0.175 (0.042) 0.256 (0.014) MI 26
N258803 0.992 (0.045) 0.250 (0.033) 0.222 (0.011) MI 37
N258604 0.682 (0.037) -1.852 (0.105) 0.254 (0.029) MI 18
N259001 1.188 (0.045) -0.218 (0.025) 8.000 (0.000) M2 31
N259901 1.235 (0.066) -0.225 (0.037) u.289 (0.014) MI 28
N260101 1.460 (0.055) -0.973 (0.054) 0.195 (0.023) M2 20
N260601 1.99 (0.035) -1.136 (0.043) 0.000 (0.000) MI 16

N260801 1.301 (0.044) 0.388 (0.030) 0.000 (0.000) M2 43

N260901 2.210 (0.113) 0.086 (6.045) 0.157 (0.012) MI 35
N261001 0.806 (0.046) -0.734 (0.052) 0.216 (0.022) M2 40

1261201 0.510 (0.031) -4.518 (0.097) 0.215 4.020 M2 26
N261301 0.581 (0.031) -1.299 (0.0'4) 0.153 (0.022) M2 28
N261501 0.775 (9.036) -2.237 (0.113) 0.166 (0.035) M2 24

N261601 0.472 (0.032) 0.708 (0.055) 0.209 (0.012) M2 27

N261801 0.589 (P.032) -1.985 (0.114) 0.211 (0.029) M2 25
N262301 0.517 (0.035) -1.239 (0.089) 0.233 (0.023) M2 17

N262401 0.920 (0.040) -1.326 (0.068) 0.255 (0.025) MI 17

N262501 0.878 (0.060) 0.217 (0.043) 0.477 (0.013) M2 35
N262502 0.598 (0.045) 1.756 (0.141) 0.365 (0.010) M2 36
N262601 0.756 (0.039) 0.432 (0.038) 0.233 (0.012) MI 38
N23001 0.664 (0.027) 0.707 (0.035) 0.000 (0.000) MI 43

N263101 0.754 (0.032) -0.569 (0.033) 0.000 (0.000) M2 37

N263201 0.973 (0.050) -1.348 (0.080) 0.361 (0.026) M2 18

N263202 0.659 (0.042) -0.434 (0.041) 0.352 (0.616) M2 19

N264301 0.800 (0.028) 0.388 (0.040) 0.000 (0.000) MI 47

N264701 1.578 (0.082) -0.033 (0.038) 0.216 (0.J15) M2 39

N266501 0.775 (0.060) -0.326 (0.041) 0.244 (0.017) M3 31

N268801 0.917 (0.039) 1.654 (0.085) 0.102 (0.009) M2 48

N268901 1.691 (0.062) 0.639 (0.054) 0.184 (0.012) M2 47

N269001 0.938 (0.046) -0.398 (0.034) 0.169 (0.016) M2 22
N270301 0.942 (0.036) -1.403 (0.063) 0.140 (0.026) MI 30

N270302 1.586 (0.059) 0.119 (0.031) 0.067 (0.009) MI 31

N271301 1.374 (0.120) 0 185 (0.048) 0.261 (0.014) M3 32
N276501 1.030 (0.033) -0.759 (0.035) 0.00C (0.000) ml 23

$278502 0.895 (0.032) -0.559 (0.030) 0.000 (0.000) MI 24

N278503 0.900 (0.030) -0.831 (0.037) 0.000 (0.000) MI 25
N278901 1.129 (0.056) -0.229 (0.034) 0,232 (0.015) M2 23
N278902 1.162 (0.065) 0.014 (0.036) 0.236 (0.016) M2 42
N278903 1.921 (0.092) 0.365 (0.051) 0.227 (0.013) M2 44

11278905 1.178 (0.046) 1.053 (0.063) 0.283 (0.010) MI 44

N280401 0.550 (0.026) -1 313 (0.067) 0.000 (0.000) M2 30

N281401 0.685 (0.032) (0.027) 0.109 (0.015) M2 29
N282801 1.806 (0.054) 1.316 (0.075) 0.206 (0.010) MI 48

N286001 0.766 (0.035) -0.944 (?..051) 0.169 (0.020) MI 19
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Table F-10 (continued)

1988 IRT Parameters, Mathematics Trend, Age 17

PAU ID A S E S E S E
AGE

BLOCK
17
ITEM

N286002 0.855 (0.032) -1.658 (0.071) 0.121 (0.027) M1 20
11286301 1.350 (0.071) -0.450 (0.043) 0.221 (0.017) M2 33
N286302 1.088 (0.056) -0.439 (0.044) 0.289 (0.018) M1 22
N285501 1.142 (0.049) -0.847 (0.049) 0.149 (0.021) M2 34
N280502 1.797 (0.097) -0.123 (0.038) 0.191 (0.013) M1 34

N287101 1.358 (0.060) -0.382 (0.037) 0.202 (0.014) M1 29
N287102 1.114 (0.050) -0.556 (0.040) 0.172 (0.018) M2 32
N287301 0.793 (0.030) 0.120 (0.022) 0.000 (0.000) M1 45
N287302 0.994 (0.031) 1.226 (0.048) 0.000 (0.000) M1 46

2
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Table F-11

1988 IRT Parameters, Science Trend, Age 9

PAEP ID A S E B SE C S E
AGE 9

BLOCK ITEM

N400001 0.650 (0.056) -1.173 (0.109) 0.237 (0.030) SI 6
N400101 0.294 (0.069) 2.732 (0.643) 0.460 (3.01e) SI 15
N40u102 0.455 (0.076) 1.909 (0.329) 0.424 (0.015) SI 16
N400301 0.993 (0.113) -0.130 (0.055) 0.340 (0.021) SI 8
N400401 1.246 (0.092) -1.214 (0.117) 0.417 (0.035) SI 9
N400402 1.821' (0.126) -0.733 (0.089) 0.280 (0.027) SI 10
N400403 0.566 (0.063) -1.941 (0.223) 0.422 (0.036) SI 11
N400404 1.164 (0.098) -0.651 (0.078) 0.322 (0.026) SI 12
N400405 1.012 (0.095) -0.748 (0.090) 0.390 (0.027) SI 13
N400501 0.545 (0.063) 0.593 (0.083) 0.330 (0.018) SI 14
N400601 0.648 (0.062) -0.202 (0.044) 0.225 (0.021) SI 17
N400701 0.741 (0.066) 0.070 (0.040) 0.202 (0.019) SI 18
N400901 0.333 (0.049) 1.804 (0.268) 0.253 (0.015) SI 19
N401J01 0.542 (0.053) 0.729 (0.082) 0.210 (0.0Ie) SI 20
N401101 0.292 (0.D48) 1.737 (0.288) 0.275 (0.016) 51 21
N401201 0.851 (0.080) 2.036 (0.215) 0.243 (0.011) SI 22
N401301 0.504 (0.060) 1.478 (0.183) 0.269 (0.014) SI 23
N401501 0.260 (0.047) 0.249 (0.060) 0.347 (0.019) S2 1

N401601 0.599 (0.058) -1.492 (0.150) 0.207 (0.033) S2 2
N401702 0.304 (0 059) 0.556 (0.118) 0.452 (0.018) S2 4

N401703 0.299 (0.059) 1.035 (0.209) 0.443 (0.017) S2 5
N401801 0.686 (0.109) -0.035 (0.057) 0.447 (0.021) S2 6
N401802 0.570 (0.082) -0.962 (0.147) 0.432 (0.028) S2 7

N401803 0.455 (0.075) -0.279 (0.068) 0.440 (0.023) S2 8
N401804 0.346 (0.068) 1.698 (0.338) 0.424 (0.016) S2 9
N401901 0.469 (0.072) 1.855 (0.291) 0.318 (0.015) S2 10
N402001 0.935 (0.091) -1.045 (0.118) 0.381 (0.032) S2 11
N402002 1.224 (0.106) -1.036 (0.115) 0.386 (0.034) S2 12
N402005 0.712 (0.103) -0.510 (0.091) 0.411 (0.026) S2 15
N402101 0.562 (0.061) -0.332 (0.051) 0.206 (0.022) S2 16
N432201 0.231 (0.039) 0.333 (0.067) 0.245 (0.019) S2 17
N402401 0.253 (0.051) 2.764 (0.561) 0.235 (0.015) S2 18
N402501 0.622 (0.090) 2.692 (0.407) 0.258 (0.011) S2 19
N402602 0.401 (0.063) -0.686 (0.117) 0.439 (0.022) S2 21
N402701 0.453 (0.058) 1.980 (0.261) 0.199 (0.013) S2 23
N402801 1.084 (0.083) 2.031 (0.189) 0.161 (0.009) S2 24
N402901 0.373 (0.094) 4.734 (1.194) 0.185 (0.010) S2 25
N403001 0.422 (0.062) -5.043 (0.745) 0.2:8 (0.053) S3 12
N403101 0.638 (0.062) -3.422 (0.342) 0.232 (0.051) S3 13
N403201 0.404 (0.048) -3.042 (0.368) 0.212 (0.039) S3 14
N403202 0.291 (0.038) -1.195 (0.161) 0.238 (0.024) S3 15
N403301 0.624 (0.056) -1.079 (0.105) 0.218 (0.029) S3 16
N403401 0.355 (0.048) 0.596 (0.089) 0.338 (0.017) S3 17
N403501 0.563 (0 067) 0.257 (0.057) 0.400 (0.019) S3 18
N403502 0.551 (0.059) -1.918 (0.211) 0.404 (0.034) S3 19
N403503 0.412 (0.060) 0.152 (0.054) 0 409 (0.020) S3 20
N403601 0.811 (0.069) 0.534 t0.065) 0.254 (0.016) S3 21
N403701 3.290 (0.390) -0.287 (0.108) 0.312 (0.021) S3 22
N403702 3.150 (0.247) -0.496 (0.118) 0.374 (0.023) S3 23
N403703 2.076 (0.204) -0.326 (0.077) 0.302 (0.021) S3 24
N403801 0.359 (0.057) 1.082 (0.180) 0.428 (0.017) S3 25
N403803 0.497 (0.056) -0.991 (0.119) 0.393 (0.026) S3 27
N403804 0.484 (0.063) -0.506 (0.080) 0.408 (0.023) S3 28
N403901 0.653 (0.056) -0.309 (0.046) 0.193 (0.023) S3 29
N404001 0.203 (0.036) 1.764 (0.317) 0.223 (0.016) S3 30
N404201 0.425 (0.050) 1.363 (0.165) 0.216 (0.015) S3 31
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Table F-12

1988 IRT Pp-ameters, Science Trend, Age 13

HAEP ID A S E B S L. C S 4
AGE 13

BLOCK ITEM

N400201 0.464 (0.041) -1.666 (0.151) 0.206 (0.029) SI 16

N401201 0.544 (0.n49) 0.415 (0.051) 0.249 (0.016) SI 28
N404501 1 153 (0.055) -2.021 (0.119) 0.164 (0.042) SI 12

N404601 0.318 (0.030; -0.641 (0.084) 0.228 (0.021) SI 13

N404701 0.601 (0.043) -1.538 (0.117) 0.194 (0.029) SI 14

H404702 0.449 (0.041) -0.140 (0.033) 0.201 (0.018) SI 15

N40A801 1.372 (0.085) -1.624 (0.136) 0.422 (0.043) 61 20
N404802 1.610 (0.140) -0.514 (0.077) 0.360 (0.022) SI 21

N404803 0.956 (0.078) 0.240 (0.049) 0.321 (0.016) SI 22

N404901 0.691 (0.051) -0.629 (0.057) 0.209 (0.022) SI 17

N405001 0.349 (0.038) 0.200 (0.037) 0.214 (0.017) SI 23

N405101 0.794 (0.052) 0.968 (0.077) 0.)99 (0.012) SI 24

N405201 0.'o15 (0.036) -0.124 (0.033) 0.182 (0.019) SI 25

N405301 0.623 (0.049) 1.251 (0.107) 0.199 (0.012) 61 26
N405401 0.801 (0.053) 1.138 (0.087) 0.181 (0.011) SI 27

N405301 0.628 (0.052) -0.031 (0.035) 0.197 (0.019) SI 29
N405601 0.233 (0.034) 1.041 (0.153) 0.198 (0.016) SI 30
N405701 1.012 (0.067) 0.715 (0.065) 0.185 (0.013) SI 31
N405801 0.493 (0.044) 1.324 (0.124) 0.166 (0 012) SI 32

3405901 0.637 (0.049) 1.658 (0.137) 0.158 (0.011) SI 33
N406001 0.455 (0.107) 4.846 (1.148) 0.174 (0.008) SI 34

N406101 0.531 (0.120) 4.384 (1.008) 0.207 (0.008) SI 35
N406201 0.360 (0.089) 5.620 (1.399) 0.099 (0.007) 61 36
N406301 0.56 (0.052) -1.563 (0.231) 0.630 (0.026) S2 10

N406302 0.386 (0.051) -0.408 (0.069) 0.428 (0.021) S2 II

N406303 0.606 ((p.063) 1.470 (0.166) 0.392 (0.013) S2 12

N406304 0.471 (0.066) 1.354 (0.200) 3.419 (0.015) S2 13

N406401 0.504 (0.066) -0.157 (0.050) 0.461 (0.020) S2 14

N406402 0.861 (0.090) 0.303 (0.062) 0.405 (0.018) S2 15

N408403 0.753 (0.074) -1.328 (0.142) 0.419 (0.031) S2 16

N406404 9.910 (0.111) -0.305 (0.067) 0.457 (0.022) S2 17

11406405 0.628 (0.066? -9.528 (0.075) 0.402 (0.025) 52 18
N406501 0.495 (0.043) 0.6Z7 (0.064) 0.170 (0.016) S2 19

N406601 0.491 (0.044) -0.855 (0.082) 0.175 (0.023) S2 20

N406701 0.576 (0.049) 0.093 (0.034) 0.240 (0.016) S2 21

N406801 1.128 (0.074) -1.417 (0.114) 0.396 (0.036) S2 22

N406802 0.342 (0.047) 0.687 (0.104) 0.445 (0.015) S2 23

N406803 0.816 (0.074) -0.660 (0.074) 0.382 (0.022) S2 24

N406804 1.(57 (0.073) -1.014 (0.086) 0.371 (0.027) S2 25

N406805 1.037 (0.097) 1.523 (0.181) 0.550 (0.011) S2 26

N406806 0.440 (0.053) 0.226 (0.050) 0.423 (0.017) S2 27

N406901 0.613 (0.052) 0.019 (0.134) 0.231 (0.017) S2 28

N407001 0.263 (0.035) 0.158 0.038) 0.182 (0.019) S2 29

N407101 0.817 (0.055) 2.218 (0.168) 0.126 (0.009) S2 30
N407201 0.470 (0.041) 0.437 (0.050) 0.207 (0.015) S2 31

N407301 0.319 (0.039) 1.672 (0.208) 0.234 (0.013) S2 32
N407302 0.346 (0.046) 1.817 (0.245) 0.270 (0.014) S2 33

N407601 0.453 (0.044) 1.743 (0.173) 0.180 (0.012) S2 35
N407701 0.564 (0.044) 1.273 (0.107) 0.144 (0.012) S2 37

N407801 0.666 (0.055) 2.158 (0.189) 0.199 (0.010) S2 38
N407901 0.383 (0.037) 0.849 (0.089) 0.168 (0.015) S2 39

N408001 0.846 (0.050) 1.268 (0.087) 0.176 (0.010) S2 34

H408201 0.567 (0.070) 3.245 (0.415) 0.206 (0.009) S2 40

11406301 0.788 (0.061) 0.970 (0.089) 0.298 (0 013) S3 10

N408302 0.708 (0.065) -1.545 (0.152) 0.408 (0.033) S3 II

H408303 0.647 (0.060) -1.697 (0.163) 0.415 (0.031) S3 12

N408304 0.971 (0.079) -1.384 (0.129) 0.414 (0.034) S3 13

N408401 0.240 (0.032) -1.476 (0.199) 0.223 (0.022) S3 14

H408501 0.733 (0.056) -0.896 (0.077) 0.205 (0.025) S3 15

N408502 0.390 (0.040) 1.337 (0.140) 0.154 (0.013) 63 16

N408601 0.388 (0.035) -1.071 (0.102) 0.153 (0.022) S3 17

N408701 0.346 (0.038) -0.101 (0.031) 0.212 (0.018) S3 18

N408801 0.174 (0.030) 0.655 (0.117) 0.234 (0.017) S3 19

N408901 0.743 (0.079) 0.274 (0.0j5) 0.445 (0.015) S3 20

674

7n8



Table F-12 (continued)

1988 IRT Parameters, Science Trend, Age 13

NAEP ID A L. L. S E
AGE 13

BLOCK ITEM

N408902 0.eee (0.069) -1.740 (0.149) 0.410 (0.038) S3 21
N408903 0.656 (0.066) 0.434 (0.062) 0.404 (0.015) 53 22
N408904 0.540 (0.060) 0.877 (0.107) 0.411 (0.014) S3 23

N409001 0.599 (0.045) -0.364 (0.040) 0.163 (0.019) S3 24

N409101 0.635 (0.045) -1.494 (0.113) 0.239 (0.029) S3 25
N409102 0.550 (0.047) 0.178 (0.036) 0.229 (0.016) S3 26
N409103 0.518 (0.059) 2.017 (0.235) 0.306 (0.011) S3 27

N409201 0.292 (0.039) 0.393 (0.061) 0.261 (0.017) S3 28

N409301 0.706 (0.056) -0.145 (0.035) 0.165 (0.318) S3 29
N409501 0.607 (0.052) 2.148 (0.191) 0.134 (0.009) S3 33
N409601 0.708 (0.061) 1.717 (0.162) 0.290 (0.011) S3 34

N409701 0.633 (0.060) 2.485 (0.248) 0.165 (0.009) S3 35
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Table F-13

1988 IRT Parameters, Science Trend, Age 17

fiAEP ID A 1/...,. C SE
AGE 17

BLOCK ITEM

N400201 0.543 (0.116) -1.669 (0.370) 0.196 (0.049) 61 12
N401201 0.613 (0.124) -0.226 (0.097) 0.229 (0.040) 61 30
N404601 0.542 (0.118) -0.565 (0.150) 0.197 (0.043) 61 13
N405001 0.462 (0.098) -0.305 (0.102) 0.198 (0.039) 61 29
N405101 0.595 (0.111) 0.272 (0.103) 0.235 (0.035) S3 14
N405201 0.444 (0.095) -0.703 (0.168) 0.152 (0.040) 61 31
N405401 0.619 (0.104) 0.631 (0.138) 0.145 (0.031) 53 19
N405501 0.584 (0.121) -0.295 (0.108) 0.196 (0.041) S3 21
N406001 0.471 (0.115) 2.129 (0.536) 0.197 (0.026) 61 33
N406101 0.494 (0.142) 2.885 (0.854) 0.214 (0.025) 61 35
N406201 0.658 (0.130) 2.184 (0.457) 0.116 (0.022) 61 37
N406301 0.334 (0.091) -1.322 (0.371) 0.410 (0.047) 51 21
N406302 0.420 (0.105) -0.246 0.118) 0.401 S1 22
N406303 0.506 (0.129) 0.383 (0.147) 0.397 (0.037) 61 23
N406304 0.511 (0.138) -0.276 (0.133) 0.395 (".044) ..1 24
N406401 0.632 (0.158) -0.678 (0.205) 0.395 ().049) 02 10
N406402 0.676 (0.189) -0.075 (0.124) 0.391 (0.043) S2 11
N406403 0.815 (0.189) -1.522 (0.388) 0.395 (C.0:0 S2 12
6406404 0.721 (0.162) -1.204 (0.033) 0.393 (0 056) S2 13
N406405 0.637 (0.171) -0.963 (0.292) 0.397 (0.054) S2 14
N496601 0.547 (0.115) -0.915 (0.210) 0.151 (( 042) 61 28
N406801 0.672 (0.157) -1.921 (0.471) 0.396 (J.059) S2 16
N406802 0.452 (0.121) 1.281 (0.367) 0.403 ().033) S2 17
N406803 0.575 (0.136) -1.248 (0.314) 0.396 (J.051) S2 18
N406804 0.709 (0.147) -1.539 (0.344) 0.391 (0.056) S2 19
N406805 0.458 (0.117) 0.473 (0.164) 0.408 (0.037) S2 20
N406806 0.396 (0.105) 0.270 (0.128) 0.406 (0.040) S2 21
N406901 0.500 (0.109) -0.532 (0.142) 0.196 (0.042) S2 27
N407001 0.333 (0.079) -0.920 (0.222) 0.155 (0.042) S2 33
N407101 0.614 (0.126) 1.878 (0.410) 0.150 (0.026) S2 38
N407201 0.500 (0.106) 0.120 (0.084) 0.153 (0.035) S2 32
11407301 0.346 (0.083) 0.510 (0.147) 0.204 (0.036) S2 36
N407302 0.445 (0.110) 0.917 (0.249) 0.246 (0.035) S2 37
N407401 0.652 (0.143) 0.348 (0.136) 0.375 (0.036) S2 28
N407403 0.581 (0.151) -0.258 (0.137) 0.393 (0.046) S2 30
N407404 0.714 (0.166) -1.370 (0.349) 0.395 (0.057) S2 31
N407701 0.450 (0.098) 0.688 (0.214) 0.152 (0.032) S2 35
N408101 0.625 (0.124) 1.626 (0.344) 0.142 (0.026) 8.1 38
N408301 0.834 (0.186) -0.241 (0.125) 0.381 (0.041) S3 10
N408302 0.457 (0.119) -1.685 (0.456) 0.401 (0.056) 65 11
N408303 0.543 (0.122) -2.012 (0.470) 0.398 (0.057) S3 12
N408304 0.640 (0.162) -1.585 (0.426) 0.396 (0.058) S3 13
8408601 0.426 (0.091) -1.3/9 (0.295) 0.164 (0.043) 61 19
N408801 0.505 (0.101) -0.34 (0.105) 0.198 (0.038) S3 24
N408901 0.769 (0.168) -1.203 (0.292) 0.393 (0.053) S3 15
N408902 0.836 (0.165) -1.P22 (0.422) 0.395 (0.062) S3 16
N408903 0.563 (0.127) -0.172 (0.112) 0.392 (0.041) S3 17
N408904 0.586 (0.135) -0.374 (0.135) 0.398 (0.043) S3 18
N409301 0.825 (0.122) -1.324 (0.274) 0.149 (0.044) 31 20
N409501 0.714 (0.129) 1.100 (0.225) 0.133 (0.028) 61 34
N409901 0.867 (0.168) -0.931 (0.209) 0.191 (0.046) 61 18
N410003 0.509 (0.121) -1.988 (0.486) 0.400 (0.055) 61 16
N410004 0.499 (0.129) -1.225 (0.334) 0.401 (0.050) S1 17
N410101 0.626 (0.158) -0.700 (0.207) 0.394 (0.046) 61 25
N410102 0.433 (0.113) -0.401 (0.144) 0.404 (0.043) 61 26
P10103 0.566 (0.139) -1.408 (0.365) 0.39G 4.053) 61 27
N410201 0.491 (0.119) 1.890 (0.476) 0.1-9 (0.030) 61 32
N410401 0.396 (0.093) 0.086 (0.088) 0.244 (0.039) S2 15
N410501 0.415 (0.088) -0.420 (0.118) 0.150 (0.039) 62 22
N410601 1.05/ (0.208) 2.077 (0.507) 0.229 (0.025) S2 23
N410602 0.430 (0.122) -2.476 (0.714) 0.405 (0.058) S2 24
N410693 0.768 (0.170) 1.333 (0.336) 0.338 (0.029) S2 25
N410604 0.414 (0.110) -2.139 (0.577) 0.405 (0.055) 62 26
N410701 0.542 (0.120) 0.833 (0.209) 0.201 (0.033) S2 34
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Table F-13 (continued)

1988 IRT Parameters, Science Trend, Age 17

NAEP IP A
AGE 17

BLOCK ITEM

N410801 0.54, (0.124) 1.554 '0.376) 0.193 (0.030) S2 39
N410901 0.707 (0.134) 1.777 (0.367) 0.155 (0.024) E2 40

N411001 0,545 (0.145) 2.730 (0.751) 0.193 (0.024) J2 41

N411101 0.508 (0.096) 0.255 (0.093) 0.150 (0.035) S3 22
N411201 0.566 (0.105) 0.490 (0.126) 0.195 (0.033) S3 23

N411301 0.469 (0.139) 3.814 (1.163) 0.120 (0.023) S3 20
N411401 0.846 (0.151) 0.534 (0.137) 0.152 (0.030) S3 25

N411501 0.860 (0.125) 1.749 (0.300) 0.179 (0.024) S3 26
N411502 0.619 (0.131) -1.037 (0.240) 0.237 (0.048) S3 27
N41:801 0.609 (0.108) 1.227 (0.244) 0.184 (0.030) S3 28
N411701 0.745 (0.119) 1.395 (0.256) 0.169 (0.027) S3 29

N411801 1.069 (0.175) 0.650 (0.161) 0.167 (0.031) S3 30
N411901 0.71)2 (0.122) 1.429 (0.261) 0.142 (0.025) S3 31

N412001 0.572 (0.119) 2.048 (0.453) 0.187 (0.029) S3 32
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APPENDIX G

NAEP Reporting Subgroups

Composite and Derived Common Background Variables

Subject-specific Composite and Derived Reporting Variables
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Appendix G

NAEP REPORTING SUBGROUPS

DSEX (Gender)

The variable SEX on the student file is the gender of the student being
assessed, as taken from school records. Floc a few students, data for this

variable was missing and was imputed by ETS after the assessment. The

resulting variable DSEX on the student file contains a value for every student
and is used for gender comparisons among students.

RACE (Observed Race/Ethnicity)

The variable RACE on the student file is the race/ethnicity of the
student being assessed, as observed and recorded by the exercise
administ., ator. Observed race/ethnicity was used in NAEP assessments befoie
1984. This variable is used for race/ethnicity subgroup comparisons to
assessments conducted before 1q84.

DRACE (Imputed Race/Ethnicity)

The variable DRACE on the student file is an imputed definition of
race/ethnicity, derived from up to three sources of information. This

variable is used for race/ethnicity subgroup comparisons within the 1988
assessment and among the 1988, 1986, and 19841 assessments.

Two common background items were used in the determination of
race/ethnicity:

P2mmon Background Item Number 2:

2. If you are Hispanic, wilat is your Hilpanic background?

CD I am not Hispanic
CD Mexican, Mexican
CD Puerto Rican
CD Cuban
CD Other Spanish or

Ameriran, or Chicano

Hispanic background

1The 1984 variable ETHNIC contains the same race/ethnicity categories as
the 1988 variable DRACE, but the imputation procedure used was slightly
different.
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Students who responded to item number 2 by filling in the second, tnird,
fourth, or fifth oval were considered Hispanic. For students whe filled in
the first oval, did not respond to the item, or ptc Lded information that was
illegible or could not be classified, lesponses to item number 1 were examined
in an affort to determine race/ethniLLty. Item num'oer 1 read as fol1ow-2:

Common_Backzround Item Nv.mber 1.

1. Which best describes you?

CD White
CD Black
CD Hispanic
CD Asian or Pacific Islander
CD American Indian or Alaskan Nati
CD Other (What?)

Students' race/ethnicIty was then assigned to correspond with their
selection. For students who filled in the sixth oval ("Other"), pro-ided
illegible information or information that could not be classified, or did not
respond at all, observed race/etbnicity (RACE), if provided by the exercise
administrator, was used.

Imputed race/ethnicity could not be determined for students who did not
respond to background items 1 or 2 and for whom an observed race/ethnicity was
not provided.

STOC (Size and type of community)

NAEP assigned earh participating school to one of seven size and type of
community categories designed to provide information about the communities in
which the schools are located.

The STOC reporting categories consist of three "extreme" types of
communities and four 'residual" community sizes. Schools were placed into
S1OC categories on .:tle basis of information about the type of community, the
size of its population (as of the 1980 Census), and an occupational proi,le of
residents provided by school principals before the assessment. The principals
completed estimates )f the pe.rcentage of students whose parents fit into eakh
of slx occupat;onal -ategories.

Two versions of STOC were created: a weighted versIon used for c:oss-
sectional analyses and an unweigh.-4 version, whi:h was the version used
historically. For both versions, sc' Ils were ranked in order based on
principals' responses about the type of cummunity, size of its ropla...1,4". and
occupational profile of the students' parents. For the weighted version of
STOC, schools were assigned to the extreme STOC categories (1, 2, and 3) so as

/In the bridge to 1984, the race/ethnicity response choices for this item
were in a different order.
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to give the result that 10 percent of sampled students (weighted) were
enrolled in schools in each such category. For the unweighted version, the
extreme 10 percent of the schools (unweighted) kere assigned to each of the
extreme STOC categories. For both versions of STOC, the remaining schools
were classified according to one of the four residual STOC categories. The
extreme STOC categories are as follows:

STOC 1 - Extreme Rural: This category was used for sLhools in
rural areas where the principal reported that a high proportion of
students' parents were farmers or farm workers and a low proportion were
professional, managerial, or factory workers. At least some of the
students in each of these schools were from open country or places with
a population of fewer than 2,500 and no students were from a place with
population in excess of 10,000.

STOC 2 - Low Metro: The low metro STOC category was used for
schools in areas where the principal reported that a high proportion of
students' parents were either not regularly employed or on welfare and a
low proportion were employed in professional or managerial positions.
The schools in STOC 2 were located in cities, or the urbanized area of
cities, with a population greater than 200,000.

STOC 3 - High Metro: High metro schools were located in areas
where the principal reported that a high proportion of students parents
were employed in professional or managerial positions and a low
proportion were factory or farm workers, not regularly employed, or on
welfare. STOC 3 schools were located in cities or the urbanized area of
cities with populations greater than 200,000.

Schools that did not fall into STOC 1. 2, or 3 were classified according
to four "residual" STOC categories, depending on the size of the community in
which they were located. The four residual STOC reporting categories are as
follows:

STOC 4 - Main Big City: STOC 4 schools were located within the
limits of cities with populations greater than 200,000 but not
classified as high or low metro.

STOC 5 - Urban Fringe: The schools assigned to STOC 5 were
located in tin. urbanized area outside the limits of cities with
Tulations greater than 200,000, but not classified as low or high

metro.

STOC 6 - Medium City: STOC 6 schools were located in cities with
populations between 25,000 and 200,000 that were not classified as
belonging to the urbanized area of a big city.

STOC 7 - Small Place: The schools assigned to STOC 7 were located
in communities with populations of fewer than 25,000. These communities
were not located in the urbanized areas of big cities and were not
classified as extreme rural.
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PARED (Parental education)

The variable PARED on the student file is derived from responses to two
common background items, B003501 and B003601.3 Students were asked to
indicate the extent of their father's education (item B003601) by choosing one
of the following:

CD He cid not finish high school.
CD He graduated from high school.
CD He had some education after higt
c He graduated from colluge.
CD I don't know.

Students were asked to provide the same information about the extent of
their mother's education (item B003501) by choosing one of the following:

CD She did not finish high school.
CD She graduated from high school.
CD She had some education after high school
CD She graduated from college.
CD I don't know.

The information was combined into one parental education reporting
category as follows:

If a student indicated the extent of education for only one parent, that
level was inchded in the data. If a student indicated the extent of
education for both parents, the higher of the two levels was included in the
data. For students who did not know the level of education for both parents
or did not know the level of education for one parent and did not respond for
the other, the parental education level was classified as unknown. If the
student did not respond for both parents, the student was recorded as having
provided no response.

3In the bridge to 1984, the items used were B000601 and B000701. Instead
of "had some education after high school," the third response choice read,
"went to another school after graduating from high school."
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REGION (Region of the eountry)

In addition to overall responses, NAEP computed data for four
geographical regions in the United States.
follows:

States were assigned to tbions as

Northeast Southeast Central West

Connecticut Alabama Illinois Alaska
Delaware Arkansas Indiana Arizona
District of Florida Iowa California
Columbia eorgia Kansas Colorado

Maine Kentucky Michigan Hawaii
Maryland Louisiana Minnesota Idaho
Massachusetts Mississippi Missouri Montana
New Hampshire North Carolina Nebraska Nevada
New Jersey South Carolina North Dakota New Mexico
New York Tennessee Ohio Oklahoma
Pennsylvania Virginia* South Dakota Oregon
Rhode Island West Virginia Wisconsin Texas
Vermont Utah
Virginia* Washington

Wyoming

*That part of Virginia that is included in the Washin3ton. DC, metropolitan
statistical area is included :n the Northeast region; the remainder of the state is
included in the Southeast region.

DGRADE, MODGRD (Grade in school)

To enhance the usefulness of the data, in 1984 NAEP began sampling
students by grade as well as by age. The ages sampled in assessments slice
1984--9, 13, and 17--match the ages sampled in earlier assessments. However,

some of the modal grades (the grade attended by most students o- a particulaL
age) for the ages sampled have varied in the last three assessments because of
changes in how student age was determined and caanges in the times of th, year
that students were tested.

In the 1988 main assessment, the respective modal grades for ages 9, 13,
and 17 are 4, 8, and 12. Student age for all three cohorts was determined on
a celenclar-year basis; all students were tested at the same times of the year.
The 1988 bridge samples, by definition designed to match previous assessment
characteristics, sampled varying student cohcrts.

The 1988 main sample included many students in each cohort who were both
age-eligible (age 9, 13, or 17) and grade-eligible (attendin_ respectively
grade 4, 8, or 12). However, because NAEP collected data by grade or asA,
each cohort also included students who were age-eligible Lut not in Lne modal
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grade, and students who were grade-eligible but not of the modal age (the age
of most students attending the particular grade).

For each 1988 sample, results for students in a particular grade can be
selected using (1) the variable DGRADE, the student's actual grade at time of
testing, on the student file, or (2) the student file variable MODGRD (setting
MODGRD to a value of 2 will select those students who are in the modal grade).

DACE, MODAGE (Student age)

For the 1988 main sample, student age for all three grade/age cohorts
was calculated as of December 31, 1987. Because NAEP collected data by grade
or age, each main sample student cohort includes studems who were both agt.-
eligible and grade-eligible, students who were age- eligible but not in the
modal grade, and students who were grade-eligible but not of the modal age.
The modal ages for each grade/age cohort in the main sample were defined by
the following birth dates, based on a calendar year:

Age 9: born between January 1 and December 31, 1978
Age 13: born between January 1 and December 31, 1974
Age 17: born between Janual:y 1 and December 31, 1970

For the bridge to 1982, samples of age 13 and age 17 were selected based
on the following birth dates:

Age 13: born between January 1 and December 31, 1974
Age 17: born between October 1, 1970 and September 30, 1971

The sample of grade 4/age 9, grade 8/age 13, and grade 11/age 17
students for the bridge to 1984 were selected according to the following birth
dates:

Age 9: born between January 1 and December 31, 1978
Age 13: born between January 1 and December 31, 1974
Age 17: born between October 1, 1970 and September 30, 1971

The samples of ages 9 and 13 and grade 11/age 17 students for the bridge
to 1986 were selected according to the following birth dates:

Age 9: born between January 1 and December 31, 1978
Age 13: born between January 1 and December 31, 1974
Age 17: born between October 1, 1970 and September 30, 1971

For all 1988 sampl0s, results for students in a particul r age can be
selected using (1) the variable DAGE, the student's actual age at- .ime of
testine, on the student file or (2) the student file variable MODAGE (setting
MODAGE to a value of 2 will select those students who are of the modal age).
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COMPOSITE AND DERIVED COMMON BACKGROUND VARIABLES

Several NAEP variables are formed from the systematic combination of
response values for one or mote common background items (items given to every
student concerning subjects such as materials in the home, languages spoken,
hours spent watching televisio-, and after-school activities).

The derived background variables maximize use of the data, incorporate a
larger segment of the population, and save analysis costs by grouping items
that measure similar characteristics into one variable. Some of these
variables were used in the NAEP subject area reports. The derivation of eadi
of these variables is explained in the following sections.

HOMEENV (Home Environment --Articles in the Home)

For all three age classes, the variable HOMEENV was created from the
responses to background items B000901 through B000905 concerning articles
found in ehe student's home (newspaper, dictionary, encyclopedia, more than 25
books, and magazines). The values for this variable were derived as follows.

1 0-3 ARTICLES The student responded to at least tlree items and answered
YES to three or fewer.

2 4 ARTICLES The student answered YES to four items.

5 ARTICLES The student answered YES to five items.

8 NO RESPONSE The student answered fewer than three items.

HOMEEN2 (Home Environment--Articles [of 4j in the Home)

For all three age classes, the variable HOMEEN2 was created from le

responses to background items B000901, B000903, B000904, and B000905
concerning articles found in the student's home (newspaper, encyclopedic., more
than 25 books, and magazines). The values for this variable were derived as
follows:

1 0-2 ARTICLES

2 3 ARTICLES

3 4 ARTICLEj

8 NO RESPONSE

The student responded to at least two items and answered YES
to two or fewer.

The student answered YES to three !tell's.

The student answered YES to four items.

The student answered _awer than two items.
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NCOMP (Number of Computer Science Courses Taken)

For age class 17, NCOMP was created from responses to items B005312 and
B005313 concerning the student's coursework in computer science. The values
for NCOMP were derived as follows:

1 0

2 1

3 2

8 NO RESPONSE

Thr student answeted HAVE NOT to both courses.

The student answered HAVE to one course.

The student answered YES to both courses.

The student did not respond to one or both items.

9 MULT. & OUT-OF-RANGE The student filled in more than one oval for both
items.

NMATH ;Highest Level of Mathematics Courses Taken)

For age class 17, NMATH was created from responses to items B005301
thkough B005307 concerning the student's coursework in mathematics. The
values for NMATH were derived as follows:

1 GEN. AATH OR The student answered HAVE roT to all items or HAVE to
?RE-ALGEBRA B005301 or B005302 and HAVE YOT to all others.

2 ALGEBRA The student answered HAVE to B005303 and HAVE NOT to
B005304, B005305, B005306, and B005307.

3 GEOMETRY The student answered HAVE to both Bo05303 and B005305 and
HAVE NOT to B005304, B005306, and B005307.

4 ALGEBRA 2 The student answered HAVE to B00530 or B005306 but HAVE NOT
to B005307.

' CALCULUS The student answered HAVE to B005307.

6 SOMETHING ELSP Any other response combination

8 NO RESPONSE The student did not respond to any item.

NSCI (Highest Level of Science Courses Taken)

For age class 17, NSCI was created from responsec to items B005308
through B005311, which concerned the studert's coursework in science. The
values for NSCI were derived as follows:

1 NO BIOLOGY The student answered HAVE NOT to all items or HAVE to
B005308 and other than HAVE to all other items.
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2 BIOLOGY The student answered HAVE to B005309 and other than HAVE to
both B005310 and B005311.

3 CHEMISTRY The student answered HAVE to both B005309 and -.15310 and

other than HAVE to 3005311.

4 PHYSICS The student answered HAVE to B005309, B005310, and B005311.

5 SOMETHING ELSE Any other response combination

8 NO RES,ONSE The student answered none of the items.

NSIBS (Number of Siblings)

For a,1 age classes, NSIBS was created from responses to item B005801
(How many brothers and sisters do you have?). The values for NSIBS were
derived as follows:

1 NONE The student answered NONE.

2 1 The student answered ONE.

3 2 The student answered TWO.

4 3 The student answered THREE.

5 4 OR MORE The student answered FOUR, FIVE, or SIX OR MORE.

8 NO RESPON!,E The student did not respond.

MULT. The student filled in more than one oval.

PARWK4, PARWK5 (Economic Support--Which Parents Work)

For age class 9, PARWK4 was created from responses to items B005901 and
B006101, which asked if the student's mother (or stepmother) and father (or
stepfather) worked for pay. The values for PARWK4 were derived as follows.

1 BOTH MOTHER & FATHER The student answered YES to both B005901 and B006101.

2 FATHER ONLY The student answered NO or DON'T LIVE WITH to B005901
and YES to B006101.

3 MOTHER ONLY The student answered NO or DON'T LIVE WITH to B006101
and YES to B005901.

4 SOMETHING ELSE Any other combination of responses

8 NO RESPONSE The student did Lot respond to one or both items.
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9 MULT. The student filled in more than one oval for both
items

For age classes 13 and 17, PARWK5 was created from resp,mses to items
B006001 and B006201, which asked if the student's mother (or sterwother) and
father or (stepfather) worked part-time or full-time for pay. rae values for
PARPK5 were derived as follows:

1 BOTH FULL TIME The student answered YES, FULL-TIME to both B006001 and
B006201.

2 BOTH WORK SOME The sLudent answered YES, FULL-TIME or YES, PART-TIME to
BOO 201 and YES, FULL-TIME or YES, PART-TIME to B006001.

3 FATHER ONLY The student answered YES, FULL-TIME or YES, PART-TIME to
B006201 and NO or DON'T LIVE WITH to B006001.

4 MOTHER ONLY The student answered YES, FULL-TIME or YES, PART-TIME to
B006001 and NO or DON'T LIVE WITH to B006201.

5 SOMETHING ELSE Any other combination of responses

8 NO RESPONSE The student did not respond to one or both items.

9 MULT. The student filled in more than one oval fcr both items.

RACLANG (By Race, Language Other than English is Spoken by Student in
Home)

For all age classes, the variable RACLANG was created from responses to
item B003401 (Do you speak a language other than English in your home?) and
the imputed race/ethnicity variable DRACE. The values for RACLANG were
derived as follows:

1 HISPANIC The student answered YES to B003401, ano DRACE was HISPANIC.

2 ASIAN The student answered YES to B003401, and DRACE was ASIAN.

3 OTHER RACE The student answered YES to B003401, and DRAGE was anything
other than HISPANIC or ASIAN.

4 NO The student answered NO to B003401.

8 NO RESPONSE The student did not respond to B00340i.

9 MULT. The student filled in more than one oval for B003401.
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RACOFTN (By Race, How Often Language Other than English is Spoken by
Others in Home)

For age class 9, the variable RACOFTN was created from item B003201 (How
often do the people in your home speak a language other than English?) and the
imputed race/ethnicity variable DRACE. The values for RACOFTN for age clasc 9
were derived as follows:

1 HISPANIC The student answered SOMETIMES or ALWAYS to 8001101,
DRACE was HISPANIC.

and

2 ASIAN The student answered SOMETIMES or ALWAYS to 8003201,
DRACE was ASIAN.

and

3 OTHER RACE The student answered SOMETIMES or ALWAYS to 8003201,
DRAC2 was not HISPANIC or ASIAN.

and

4 NEVER The student answered NEVER to 8003201.

8 NO RESPONSE The student did not respond to 8003201.

9 MULT. The student filled in more than one oval for 8003201.

For age classes 13 and 17, the variable RACOFTN was created from item
B003301 (How often do the people in your home speak a language other than
English?) and the imputed race/ethnicity variable DRACE. The values for
RACOFTN for these age classes were derived as follows:

1 HISPANIC The student answered ABOUT HALF THE TIME, MOST OF THE TIME,
or ALWAYS to 8003301, and DRACE was HISPANIC.

2 ASIAN The student answered ABOUT HALF THE TIME, MOST OF THE TIME,
or ALWAYS to 8003301, and DRACE was ASIAN.

3 OTHER RACE The student answered ABOUT HALF THE TIME, MOST C THE TIME,

or ALWAYS to 8003301, and DRACE was not HISPANIC r ASIAN.

NEVER The student answered NEVER or OCCASIONALLY to 8003301.

8 NO RESPONSE The student did not respond to 8003301.

9 MULT. The student filled in more than ode oval for 8003301.

SINGLEP (How Many Parents Live at Home)

For all three age classes, SINGLEP was created from items B005601 and
B005701, which asked whether the student's mother (or stepmother) and father_
(or stepfather) lived at home with the student. The values for SINGLEP werc

derived as follows:

1 2 PARENTS LT HOME The student answered YES to both items.
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2 1 PARENT AT HOME The s.udeni an -aered YF7 to B005601 and NO to B005701,
or YES to B005701 and NO to B005601.

3 NEITHER AT HOME The student answered NO to both items.

8 NO RESPONSE The student did not respond to one or both items.

9 MULT. The student filled in more than one oval for one or
both items.

SINCPB (Which Parents Live at Home)

For all age classes, SINGPB was created from items B005601 and B005701
concerning whether the student's motner (oi stepmother) and father (or
stepfather) live at home with the student. The values for SINGPB were derived
as follows:

1 MOTHER AND FATHER The student answered YES to both items.

2 FATHER ONLY The student ...lowered YES to B005701 and NO to B005601.

3 MOTHER ONLY The student answered YES to 8005601 and NO to 8005701.

4 NEITHER The student answered NO to both items.

8 NO RESPONSE The student did not respond to one or both items.

9 MULT. The student filled in more than one oval for one or
both items.

SINGFEM (Single Female Head of Household--Working)

SINGFEM was created from the variables SINGPB and PARWK5 (PARWK4 for age
class 9) concerning, respectively, which parents live at home a-,d which
parents work. The values for SINGFEM were derived as follows:

1 YES SINGPB was 3 and PARWK4 was 3 (age class 9); STNGPB was 3
and PARWK5 was 4 (other age classes).

2 NO SINGPB was 3 and PARWK4 was 4 (age class 9); SINGPB was 3
and PARWK5 was 5 (other age classes).

3 SOMETHINC ELSE Any ocher response combination.

8 NO RESPONSE No Alue was derived for one ar both variables because of
nonresponse.

9 MULT. No value was derived for one or both variables because of
multiple response.
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TVWATCH (Amount of Television Viewing Each Day)

For all three age classes, the variable TVWATCH was created from item
8001801 (How much television do you usually watch utch day?). The valuts for
TVWATCH were derived as follows:

1 0-2 HOURS The student answered NONE, ONE HOUR OR LESS, or TWO
HOURS to B001801.

2 3-5 HOURS The student answered THREE HOURS, FOUR HOURS, or FIVE
HOURS to 8001801.

3 6 OR MORE HOURS The student answered SIX HOURS OR MORE to B001801.

8 NO RESPONSE The student did not respond.

9 MUT. The student filled in more than one oval.
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SUBJECT-SPECIFIC COMPOSITE AND DERIVED REP1RTING V/ .IABLES

ReDortthgYarlables

RTENGAG (Engagement in Reading-related Activities)

For ages 9, 13, and 17, RTENGAG was created from items S003502, S003503,
S003504, and S003506, which asked how often students engaged in certain
activities related to reading. The values for these items were reuoded as
follows:

Daily, weekiy, monthly, yearly Ever
Never Never

The recoded responses for all four items were then combined as follows:

Never for all four items or
ever for one item

Ever for two items
Ever for three items
Ever for four items

RTHOME (Extent of Reading in the Home)

0-1 activity
2 activities
3 activities
4 activities

For ages 13 and 17, RTHOME was created from items S004501, S004502, and
S004503, which asked students how often the people they live with read
newspapers, magazines, and books. The items were recoded as follows:

Daily 5

Weekly 4

Monthly 3

Yearly 2

Never 1

The average of the three recoded responses was then assigned one of the
following labels:

1.0 - 3.5 Low (Never/Yearly/Monthly)
3.51 - 4.5 Medium (Weekly)
4.51 - 5.0 High (Daily)
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RTPLEAS (Reading of Books, Newspapers, and Magazines)

For ages 9, 13, and 17, RTPLEAS was created from items S004301, S004304,
and S004305, which asked students how often they read stories or novels,
newspapers or magazines. The items were re%.toded as follws:

Daily - 5
Weekly - 4
Monthly - 3
Yearly - 2
Never - 1

The ave..age of the three recoded responses was then assigned one of the
following labels:

1.0 - 3.5 - Low (Never/Yearly/Monthly)
3.51 - 4.5 - Medium (Weekly)
4.51 - 5.0 - High (Daily)

Writing Cross-sectional Reporting Variables

WENJOY (Reported Frequency of Enjoyment of Writing)

For grades 4, 8, and 12, item S001201 was recoded as:

Almost always - 5

More than half the time - 4

Half the time - 3
Less than half the time - 2

Never - 1

WINST2 (Frequency of Writing Process Instruction)

For grades 8 and 12, items S000606, S000608, S000609, and S000610 were
reeoded as:

Almost always - 5

More than half the time - 4

Half the time - 3

Less than half the time - 2
Hever - 1

The average response '-..o these four items was then rounded to the nearest

integer and the same aye categories were used to classify the variable.
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WPLANNG (Reported Frequency of Planning)

For grade 12, items S000901 and S000902 were recoded as:

Almost always 3

More than half the time 4

Half the time 3

Less than half the time 2

Never 1

The average response to these two items was then rounded to the aearest
integer and the same five categories were used to classify the variable.

WREVISE (Reported Frequency of Revis!ng and Editing)

For grade 12, items S001302, S001303, S001304, S001308, and S001310 were
recoded as:

Almost always 5

More than half the time 4

Nalf the time ... 3

Less than half the time 2

Never 1

The average re. lnse to these five items was then rounded to the nearest
integer and the same five categories were used to classify the variable.

w ir_sing_Timid_Ruoxlinges

WVALUE (Overall Value Placed on Writing)

For grades 8 and 12, items SO01501, S001502, 5001503, 3001504, S001401,
and S001402 were recoded as follows:

Almost always 5

More than half the time 4

Half the time 3

Less than half the time 2

Never 1

The average response to these six items was then conuted to three
categories:

Low less than 3.5

Medium between 3.5 and 4.5
High greater than or equal to 4.5
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WATTID (General Attitude Toward Wri:Ang Com;losites)

For grades 4, 8, and 11, items
S001207 were recoded as follows:

S001201, S001202, S001204, S001205, and

Almost always 5

More than half the time 4
Half the time 3

Less than half the time 2

Never 1

The average response to these five items was then rounded and c fverted into
three categories:

Low less than 2.5
Medium between 2.5 and 3.5
High greater than or equal to 3.!,

WISE (Personal and Social Uses of Writing)

For grades 8 and 11, items S001601, S001602, S001603, S001604, and
S001609 were recoded as follows:

Daily 4

Weekly 3

Monthly 2

Never 1

The average response to these five items was then rounded and converted to
three categories:

Low less than 1.5
Medium between 1.5 and 2.5
High greater than or equal to 2.5

WREVED (Revising Strategies)

as:
For grades 4, 8, and 11, items S002002 and S002003 were first recoded

Yes 1

No 5
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Then items S000904, S000906, and S000907 were recoded as:

Almost always - 5
More than half the time - 4
Half the time - 3
Less than half the time - 2
Never - 1

The average response to these five items was then rounded and converted uo
three categories:

Low - less than 2.5
Medium - between 2.5 and 3.5
High - greater than or equal to 3.5

WTFEED (Teachers' Feedback on Writing)

For grades 4, 8, and 11, items S002501, S002502, 3002503, S002504,
S002505, and S002506 were recoded as:

Almost always - 5
More than half the time - 4
Half the time - 3
Less than half the time - 2
Never - 1

The average respons- to these five items was then rounded and converted into
three categories:

Low - less than 3.5
Medium - between 3.5 and 4.3
High - greater than or equal to 4.5

Civics Cross-sectional Reporting Variables

PTOPIC1 (Variety of Topics Studied)

For grade 4/age 9, items P800601, P800701, P800801, P800901, P801001,
and P801101 asked students to inuicate whether they had studied particular
civIcs-related topics a lot, some, or not at all. Each of the six items was
coded as follows:

A lot - 3

Some - 2

Not at all = 1
Missing M
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The average the six recoded variables was then assigned the labels and
codes:

2.5-3 A lot 3

1.6-2.4 Some 2

1-1.5 None 1

M for all Missing 0 or M

The average was across all items that had a response. PTOPIC1 appears in the
data sets on the public-use data tapes fer students in the focused-BIB
samples.

PSTUDY2 (Whether Civics Was Studied)

For grade 8/age 13, items L800101 to P800104 asked students whether they
had studied American government or civics in grades 5 to 8, respectively.
Each of the four items was coded as:

Yes 1

No 0

I don't know 0

Missing M

The sum of the four tecoded wriables was then assigned the following labels
and codes:

1-4 Studied at least 1 year 1

0 Not studied 2

M for all Missing 0 or M

The sum was across all items tha:- had a response. PSTUDY2 appears in the data

sets un the public-use data tapes for student- in both the focused-BIB and

intercorrelatixa sainples.

PTOPIC2 (Variety of Topics Studied - Mean of 10 Questions)

For grade 8/age 13, items P801201 to P801210 asked students to indicate
whether they had studied particular civics-related topics a lot, some or not

at all. Each of the ten inms was !..oded as follows:

A lot 3

Some 2

Not at all 1

Missing M
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The average of the ten recoded variables was then assigned the following
labels and codes:

2.5-3 A Lot 3

1.6-2.4 Some 2

11.5 None 1

M for all Missing 0 or M

The average was across all items that had a response. PTOPIC2 app.tars in the
data sets on the public-use data tapes for students in the focused-BIB
samples.

PSTUDY3 (Whethez Civics Was Studied)

For grade 12/age 17, items P800201 to P800204 asked students whether
they had studied American government or J.vics in grades 9 to 12,
respectively. Each of the four items was coded as:

Yes 1

No 0

I don't know 0

Missing M

The sum of the four recoded variables was then assigned the following labels
and ,zodes:

1-4 Seudied at least 1 year 1

0 Not studied 2

M for all Missing 0 or M

The sum was across all items that had a :.esponse. PSTUDY3 appears in the data
sets on thi public-use data tapes for students in both the fccused-BIB and
intercorrelation samples.

PTOPIC3 (Variety of Topics Studied)

For grade 12/age 17, items P801301 to P801310 asked students to indicate
whether they ha studied particular civics-related topics a lot, some, or not
at all. Each of the ten items was coded as follows:

A lot 3

Some 2

Not at all 1

Missing M
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The average of the ten recoded variables was then assigned the following
labels and codes:

2.5-3 A Lot 3

1.6-2.4 Some 2

1-1.5 None 1

M for all Missing 0 or M

The average was across all items that had a response. PTOPIC3 appears in the
data sets on the public-use data tapes for students in the focused-BIB
samples.

PHMWK (Civics Homework)

For grade 12/age 17, values for item P801901 aere assigned the following
labels and codes:

No assignments
Don't do assignment
Less than 1 hour
1 hour
2 hours
3 hours
4 hours
5 hours or more
Missng

Civics Trend Reportinz_Variables

None 1

Don't do 2

Hr/less 3

Hr/less 3

2 hrs 4
3/more 5

3/mcre 5

3/more 5

Missing 0 or M

PPARED (Parent's Education - 2nd Set of Categories)

For ages 13 and 17, a parents' education variable was derived for 1)82
datz., so that comparisons with 1988 data be made for students having a parent
Alo graduated from college. This variable is based on the 1982 variables
PARED, FCIGRAD, and MCLGRAD (whether the father or mother graduated from
college). The categories for PPARED are coded as:

1 4. High school

2 High school graduate
3 Post high school

4 College graduate

Missing

if PARED 1

if PARED 2

if PARED 3

and MCLGRAD
if PARED 3

or MCLGRAD
if otherwise
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U,S, History Cross-sectional Reporting Variables

HTOPICS (Topics studied)

For grade 4/age 9, responses to items H801101, H801201, H801301,
H801401, H801501, H801601, and H801701 were recoded as follows:

A lot - 3
Some - 2
Not at all - 1

The average of the seven recoded responses uas then transformed to form
ehe HTOPICS vcriable as follows:

2.5 A lot - 3

> 1.5 but < 2.5 Some - 2
5 1.5 Not at all - 1

Insufficient data - 0

HTAKEN (United States history studied or expected to study)

For grade 8/nge 13, responses to items 11800701 to 11800704 were collapsed
as follows:

Yes to any item - 1
Ail "I don't know" - 2
No "Yes" but at least one "No" - 3

Insufficient data - 0

HTOPICS (Topics studied)

For grade 8/age 13, responses to items 13801801 to H801811 were recoded
as follows:

A lot - 3

Some - 2

Not at all - 1

The average of the 11 recodLd resnses was then transformed to form the
HTOPICS variable as follows:

2.5 A lot - 3
1.5 but < 2.5 Some - 2

5 1.5 Not at all - 1
Insufficient data - 0
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HTAKEN (United States history studied or expected to study)

For grade 12/age 17, responses to items H800801 to H800804 were
collapsed as follows:

Any Yes 1

All "I don't know" 2

No "Yes" but at least one "No" 3

Insufficient data 0

HTOPICS (Topics studied)

For grade 12/age 17, responses to items H801901 to H801913 were recoded
as follows:

A lot 3

Some 2

Not at all 1

The average of the 13 recoded responses was then transformed to form the
HTOPICS variable as follows:

2.5 A lot 3

> 1.5 but < 2.5 Some 2

5 1.5 Not at all 1

Insuf2icient data 0

gp_yp_.ReortijgGeorahCross-sectimVariables (Grade 12/Age 17)

GSKILLS (Using the skills and toolg of geography)

Responses to items G800201. G800202, and G800203 were recoded as
follows:

A lot 3

Some 2

Very little 1

Not at all 0

The average of the three recoded responses was then transformed to form
the GSKILLS variable as follows:

.1. 2.5 A lot 3

1.5 to < 2.5 Some 2

< 1.5 Very little/Not at all 1

Insuffiient data 0

7 5
704



GLOCAT (Knowing locations)

Responses to items G800204, G800205, G800208, and G800209 were racoded
as follows:

A lot 3

Some 2

Very little 1

Not at all 0

The average of the four recoded responses was then transformed to form
the GLOCAT variable as follows:

2.5 A lot 3

1.5 to < 2.5 Some 2

< 1.5 Very little/Not at all 1

Insufficient data 0

GPHYSIC (Understanding physical geography)

Responses to items GC00206 and G800207 were recoded as follows:

A lot 3

Some 2

Very little I

Not at all 0

The average of the two reclded responses as th.an transformed to form
the GPHYSIr -iable as follows:

4.5 A lot 3

1.5 to < 2.5 Some 2

< 1.5 Very little/Not at all 1

Insufficient data 0

GCULT (Understanding cultural geography)

Respor.ses to items G800210 to 3800215 were recoded as follows:

A lot 3

Some 2

Very littLe 1

Not at all 0
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The average of the six recoded responses was then transformed to form
the GCULT variable as follows:

2.5 A lot - 3
1.5 to < 2.5 f:nme - 2

< 1.5 Very little/Not at all - 1
Insufficient data - 0

GTAKEN (Geography courses taken or expected to take)

Responses to items G800301 to G800304 were collapsed as follows:

Yes to any item - 1
No "Yes" but at least one "NO" - 2
All I don't know - 3
Insufficient data - 0

GWORLD (World history an. geography course work completed)

Responses to items G800101 and G800102 were recoded as follows:

Yes, in grade 9 - 1
Yes, in grade 10 - 1
Yes, in grade 11 - 1
Yes, in grade 12 - 1
No, I haven't taken - 2

The two items were then collapsed as follows:

Yes to either item - I
No to both items - 2
Insufficient data - 0

GEOUS (U.S. history and geography course work completed)

Responses to items C800103, G800104, and G800105 were r 7oded as
follows:

Yes, in grade 9 - 1
Yes, in grade 10
Yes, in grade 11 L

Yes, in grade 12 - 1
No, I haven't taken - 2

The three items were then collapsed as follows:

Yez to either iter - I
No to both items
Insufficient data u
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GPHY.E (Pilysical geography/earth science course work completed)

Responses to item G800106 were recoded as follows:

Yes, in grade 9 1

Yes, in grade 10 1

Yes, in grade 11 1

Yes, in grade 12 1

No, I haven't taken 2

The item was then collapsed as follows:

Yes to either item 1

No to both items 2

Insufficient data 0

GECONGM (Economic, political
completed)

Responses to items G800107
follows:

Yes, in grade 9
Yes, in grade 10
Yes, in grade 11
Yes, in grade 12
No, I hr. m't taken

, human, cultural and urban course work

, G800108, and G800109 were receded as

2
The three items were then collapsed as follows:

Yes to either item 1

No to both items 2

Insufficient data 0

GTOPICS (Average of GSKILLS, GLOCAT, GPHYSIC and GCULT)

The average of the four variables GSKILLS, GLOCAT, GPHYSIC, and GCULT
was transformed to form the GTOPICS variable as follows:

a 2.5
> 1.5 but < 2.5

0 - 1.5

A lot of study 3

Some study 2

Little or No study 1

Insufficient data o
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Focusing the New Design: The NAEP 1988 Technical Report

GLOSSARY OF TERMS

authoring. The process of characterizing score
levels in terms of predicted observable
behavior.

assessment session. The period of time during
which a NAEP bookkt is administered to one
or more individual3.

average response method (ARM). A regression-
based technique to predict for a respondent
the conditional distribution of an average
score on a set of items given responses to at
least one of the items and other information.

background questionnaires. The instruments
used to collect information about
students'demographics and educational
experiences.

bias. In statistics, the difference between the
expe..ted value of an estimator and the
population parametcr being estimated. If the
average value of the estimator over all
possible samples (the estimator's expected
value) equals the parameter being estimIted,
the estimator is said to be =biased;
otherwise, the estimator is biased.

BIB (Balanced Incomplete Block) spiraling. A
complex variant of multiple matrix sampling,
in which items are administered in such a way
that each pair of items is administered to a
nationally representative sample cli.
respondents.

BILOG. A computer program for estimating item
parameters.

block. A group of assessment items created by
dividing the item pool for an age/grade into
subsc*s. Used in the implementation of the
BIB spiral sample design.

booklet. The assessment instrument created by
combining blocks of assessment items.

bridging. An administration of the same set of
exercises under two different conuttions or to
two different populations to aliow a statistical
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link (bridge) to be established between results
under the different circumstances.

calibrate. To estimate the parameters of a set of
items from responses of a sample of
examinees.

clustering. The process of forming sampling units
as groups of other units.

codebook. A formatted printout of NAEP data
for each student, excluded student, teacher,
and school in a particular grade/age.

coefficient or variation. The raLio of the standard
deviation of an estimate to the value of the
estimate.

combined ratio estimator. The ratio estimator
resulting forn firs' estimating the numerator
and the denominator values and then using
the quotient of these as the estimate of the
ratio.

common block. A group of background items
includeu in the beginning of every assessment
booklet.

conditional probability. Probability of an event,
given the occurience of another event.

conditioning variables. Demograp. and otht.r
background variables characterizing a
respondent. Used in construction of plausible
values.

cross-sectional assessment. An assessment that
provides information aoout differences in
educational performance across sabgroups of
students. It does not provide information
about changes in students' educational
performance across time. It may, howev:.r,
provide baseline data for measuring future
trends.

Current Po! J lotion Survey. A household sample
survey conducted monthly by the Bureau of
the Census to provide estimates of
employment, unemployment, and othcr
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characteristic of the general labor force, the
population as a whole, aryl various subgroups
of the population.

devetts of freedom. [of a variance estimator]
The number of independent pieces of
information used to generate a variance
estimate.

derived variables. Subgroup data thzt were not
obtained directly from assessment responses,
but through procedures of interpretation,
classification, or calculation.

desip effects. The ratio of the variance for the
sample design to the variance for a simple
random sample of the same size.

distractor. An incorrect response choice included
in a multiple-choice item.

excluded student questionnaire. An instrument
completed for every student who was sampled
but excluded from the assessment.

excluded students. Sampled students determined
by the school to be unable to participate
because they have limited English proficiency,
are mildly mentally retarded (educable), or
are functionally disabled.

expected value. The average of the sample
estimates given by an estimator over all
possible samples. If the estimator is
unbiased, then its expected value will equal
the population value being estimated.

field test. A pretest of items to obtain
informae an regarding clarity, difficulty levels,
timing, feasibility, and special administrative
situations; performed before reing and
selecting items to be used in the assessment.

focused-BIB spiraling. A variation of BIB
spiraling in which items are administered in
such a way that each pair of items within a
subject area is administered to a nationally
representative sample of respondents.

foils. The correct and in... crect response choices
included in a multiple-choice item.

group effect. The difference between the mean
for a group and the mean for the nation.

holistic scoring. A method of evaluating students'
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writing for overall fluency in responding to a
task.

imputation. Prediction of a missing value
according to some procedure, using a
mathematical model in combination with
available information. See plausible values.

imputed race/ethnicity. The race or ethnicity of
an assessed student, as derived from his or
her responses to particular common
background items. A NAEP reporting
subgroup.

item response theory (IRT). Test analysis
procedares that assume a mathematical model
for the probability that a given examinee will
respond correctly to a given exercise.

jackknife. A procedure to estimate standard
errors of percentages and other statistics.
Particularly suited to ..omplex sample cksigns.

machine-readable catolog. Computer processing
control information, IRT parameters, foil
codes, and labels in a computer Jable
format.

major strata. Used to stratify the primary
sampling frame within each region. Involves
stratification by size of community and degree
of ruralization (SDOC).

Metropolitan statistical area (MSA). An arca
defined by the federal government for the
purposes of presentini,;encrel-r urpose
statistics for metropolitan areas. Typically, an
MSA contains a city with a population of at
least 50,000 plus adjacent zxeas.

modal age. The age of the majority of a group of
grade-eligible students.

modal grade. The grade attended by the majority
of a group of age-eligible students.

mode of administration. The method by which
students are administered assessment
instruments. Both printed and tape-recorded
administration methods arc used.

multistage sample design. Indicates more than
one dap of sampling. An example of th.
stage samplinic 1) sample of counties
(primary sampling units or PSUs); 2) sample
of schools within each sample county;



3) sample of students within each sample
school.

multiple matrix sampling. Samnling plan in
which different samples of espondents take
different samples of items.

NAEP scales. The anchored scales common
across age/grade levels and assessment years
used to report NAEP results.

nonresponse. The failure to obtain responses or
measurements for aL imple elements.

nonsampling error. A general term applying to
all sources of error except sampling error.
Includes errors from defects in the sampling
frame, response or measurement error, and
mistakes in processing the data.

objective. A desirable education goal agreed upon
by scholars in the field, educatIrs, and
concerned laypersons, and estadlished through
thz, consensus approach.

observed race/ethnicity. Race or ethnicity of an
assessed student as perceived by the exercise
administrator.

opm-ended response item. A non-multiple-cheice
item that requires some q. written or
oral respense.

oversaapling. Deliberately sampling a portion of
Gle population at a higher rate than the
remainder of the population.

paced tape. The audio recording that
accompanies some booklets to assure
uniformity in ddministration. R.ecorded
instructions prevent reading difficulties from
interfering with an indMdual's ability to
respond.

parental education. The level of education of the
mother and father of an assessed student as
derived from the student's response to two
assessment items. A NAEP reporting
iubgroup.

percent correct. The percent of a target
population that would answering a particular
exercise correctly.

plausible values. Proficiency values drawn at
random from a conditional distribution ef a
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NAEP respondent, given his or her response
to copitive exercises and a specified subset of
background variables (conditioning variables?
The selection of a plausible value is a firm of
imputatioa.

poststratificatioo. Classification and weighting to
correspond to external values of selected
sampling units by a set of strata definitions
after the sample has been selected.

primary sampling unit (PSU). The basic
geographic sampling unit for NAEP Fi,.ier a
single county or a set of contiguous counties.

primary trait scoring. A method of evaluating
students' writing for effectiveness in
accomplishing the specific goal or purpose -r
each writing task.

principal questionnaire. A data collection form
given to school principals before assessments.
The principals respond to questions
concerning enrollment, size am: occupational
composition of the community, etc.

probability sample. A sample in which every
element of the population h. a known,
nonzero probability of be :J.

pseudnreplicate. The value of a statistic based on
an ultered sample. Used by the jackknife
variance estimator.

public-use data tapes. Computer tapes containi- g
respondent-level cognitive, background and
attitude, and demographic data. Availablr or
nse by researchttrs wishing to do seconda
analyses of NAEP %.`ata.

QED. Quality Education Data, inc. A supplier of
lists of schools, school listricts, and
school data.

random variable. A variable that takes on any
value of 2 specified .,e with a particular
probthility.

region. One of four geographic areas used in
gathering and reporting ..'ata: Northeast,
Southeast, Central, and West (as defired b
the Office o; Business Economics, U.S.
Department of Commerce). A NAEP
reporting subgroup.

reporting subgroup Groups within the national
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population for which NAEP data are
reported: for example, gender, race/ethnicity,
grade, age, level of parental education, region,
and size and type of community.

respondent. A person who is eligible for NAEP,
is in the sample, and responds by completing
one or more items in an assessment booklet.

response options. In a multiple-cheie question,
alternatives that 1 m be sel.;cted by a
respondent.

sample. A portion of a population, or a subset
from a set of units, selected by some
fdonability mechanism for the purpose of
investigating the properties of the population.
NAEP does not assess an entire population
but rather selects a representative sample
from the group to answer assessment items.

sampling error. The error in survey estimates
that occurs because only a sample c! the
population is observed. Measur,d by
sampling standard error.

samplisg, frame. The list of sampling units from
wEch the sample is selected.

sampling weight. A multiplicative factnr equal to
the reciprocal of the probability of a
respondent being selected for assessment with
adjustment for nonresponse and perhaps also
for poststratification. The sum of the weights
provides an estimate of the number of
persons in the pe-allation represented by a
respondent in th- sample.

school characteristics and policy questionnaire.
A questionnaire completed for each school by
the principal or other official; dsed to gather
information concerning school administration,
staffing patterns, curriculum, and student
services.

selection probability. The chance that a
particular sampling unit has of being selected
in the sample.

simple random sampte. Process for selecting n
sampling units from a population of N
sampling units so that each sampling unit has
an equal chance of being in the sample and
every combination of n sampling units has the
same chance of being in the sample chosen.
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size and type of community (STOC). One of the
NAEP reporting subgroups, dividing the
communities in the nation into seven groups
on the basis of size and other characteristics.

standard error. A measure of sampling
variability and measurement error for a
statistic. Because of NAEP's complex sample
design, sampling standard errors are
estimated by jacftimifing the samples from
first-stage sample mtimates. Standard errors
may also include a component due to the
error of measurement of individual scores
esanak.d using plausible values.

stratification. The division of a population into
parts, called strata.

strataied sample. A sample selected from a
population that has been stratified, with a
sample selected independently in each
stratum. The strata are defmed for the
purpose of reducing sampling error.

student ID :lumber. A unique identification
number assigned to each respondent to
preserve his or her anonymity. NAEP does
not record the names of any respondents.

subject area. One of the areas assessed by
National Assessment; for example, art, civics,
computer competerte, geography, literzture,
mathematics, musi.., reading, science, Lif
history, or writing.

systematic sample (syster itic random sample).
A sample selected by . systematic method; for
example, when units are selected from a list
at equally spaced intervals.

teacher questlonnaire. A questionnaire
completed by selected teachers of sample
students; used to gather information
concerning years of teaching experience,
frequency of assignments, teaching materials
used, and availability and use of computers.

trend assessment. An assesament based on
replicating past procedures in order to report
changes in educational achievement across
time.

variance. The average of the squared deviations
of a random variable from the expected value
of the variable. The variance of an estimate
is the squared standard error of the estimate.
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Absentee data
adjustment of, for makeup sessions, 164
data entry i.or, 114
editing of, 155

Administration Schedule, 93, 95, 96
materials processing, 112, 114-15

Age definition, 15, 16
for all student samples, 16
changes in, 7, 15
for civics cross-sectional samples, 299
for civics trend samples, 299
effect of changes in, 189
for geography cross-sectional samples, 326
for mathematics trend samples, 330, 332
for reading cross-sectional samples, 253
for reading trend samples, 253
for science trend samples, 330, 332
for U.S. history cross-sectional samples, 318
for U.S. history trend sample, 318
for writing cross-sectional sunples, 268
for writing trend samples, 268

Anchoring, 6, 182-83
of civics cross-sectional scale, 308-9
of reading trend scale, 256
of U.S history cross-sectional scale, 322, 323

Answer documents. See also Resp -ese
methods/modes

evolution of, 101
key-entered booklets, 101
and placement of open-ended item scores, 128
scannable answer sheets, 101, 110
scannable booklets, 101

ARM. See Average response method
Assessment instruments, 27-31, 69-83. See also

Booklets; Item blocks; Excluded student
questionnaire; School characteristics and
policies queztionnaire; Teacher questionnaire

Assessment items, summary statistics for, 344. See
also Item blocks; Item development

Assessment Policy Committee, 33, 34, 43, 47
Assessment sessions

summary statistics for, 345
types of, 60-63

Assistant field directors
responsibilities, 85

Average response method (ARM), 275-78
application to the writing cross-sectional scale,

291-93

INDEX
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application to the writing trend scale, 287-88
composite, 275, 276, 277
computation of plausible values for, 240-42
estimable correlations for writina

cross-sectional analysis, 293
estimable correlations for writing tr Id analysis,

281
estimation ;Jr cross-products matrix

directly estimable terms, 278-82
imputation of inestimable correlations, 279,

283-88
terms estimable from other grades or years,

279, 282-83
and scaling, 235
use of, in writing data analysis, 182

Background and attitude quegtion development,
26-27, 33-50

for civics and U.S. history, 45
for geography, 46
for reading, 39
for writing, 42

Balar ld incomplete block (BIB) spiral design,
27-29. See also Focused-BIB spiral

design
introduction of, in NAEP, 4

Bias
consideration of, in secondary analyses, 245-247
review of item text for, 34, 39, 42

BIB-spiral design. See Balanced incompkte blua
spiral design

BILOG computer program, 181, 261, 233, 239,
305, 321, 327, 337

Blocks. See Item blocks
Booklets

arrangement of blocks in, for main sampk., 70
assignment to students, 29
blocks used, for bridge booklets, 71, 78-82, fur

focused-BIB booklets, 69, 72-74; for
intercorrelatior booklets, 69, 72-74; for
special study booklets, 70, 72-74

civics, 298, 311, 312
design of, for bridge samples, 29-30; for

focused-BIB samples, 6, 27-28; for
intercorrelation samples, 6, 28

mathematics trend, 330
nur.iber administered, for bridge sampks,

78-80; for -nain samples, 72-74
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Booklets (continued)
number created for main samples, 71
response methods, for bridge samples, 78-80; for

main samples, 72, 73, 74; for reading, 254
scienez trend, 330
summary statistics, 344
used for all samples, 16

Bridge samples, 17-18, 179, 189-90. See also Trend
samples

age definition for, 16
block contents for, 78-80
booklets used for, 16, 71, 78-82
for civics trend analysis, 311
introduction of, in NAEP,
for mathematics trend analysis, 329
modal grades for, 16
mode of administration for, 16
number of booklets administered in, 78-80
for reading anomaly analysis, 6, 255
for reading trend analysis, 252, 255
response methods for booklets in, 78-80
sample sizes for, 16
for science trend analysis, 329
student cohorts assessed for, 16
time of testing for, 16
for U. history trend analysis, 317
for writing trend analysis, 268

Calculator items, 331
Chief State School Officers, 31, 87, 88
Civics assessment development

background questions, 45
items, 44
objectives, 43

Civics cross-sectional data analysis, 297-310
anchoring, 308
conditioning effects, 306, 574-85
conditioning variables, 306, 529-36; composite

and derived, 306, 309, 620-28
dichotomization of open-ended items, 310
differential item functioning, 305
dimensionality, 301, 304-5
effect of block position, 301, 303
item analysis, 301
item calibration, 306
item classification, 310
item parameters, 305, 654-57
items excluded from scaling, 305
items used, 298, 300
KR-20 reliabilities for item blocks, 301, 302
not-reached percents for item blocks, 301, 302
parameter estimation, 305
plausible values, 305-6
populations assessed, 297
proficiency estimation, 306-7
reporting variables, composite and derived, 309,

726

75 2

699-702
sample sins, 300
samples used, 298
scaling, 306-9
transformation of plausible values, 307

Civics cross-sectional samples
age defmition for, 299
booklets used for, 299
modal grades for, 299
sample sizes for, 299
time of testing for, 299

Civics data analysis, 297-316. See also Civics
cross-sectional data analysis; Civics trend
data analysis

Civics trend data analysis, 311-316
conditioning effects, 314, 586-92
conditioning variables, 314, 537-44; composite

and derived conditioning variables 315, 628
dichotomization of open-ended items, 316
equating, 314
item analysis, 313
item calibration, 313
item parameters, 314, 658-61
item response function, 313
items excluded from scaling, 311, 313
items used, 311, 312
KR-20 reliabilities for item blocks, 313
not-reached percents for item blocks, 313
parameter estimation, 313
plausible values, 314
populations assessed, 311
proficiency estimation, 315
reporting variables, composite and derived, 315

702
sample sizes, 312
samples used, 311
transformation of plausible values, 315

Civics trend samples
age defInition for, 299
booklets used for, 299
modal grades for, 299
mode of administration for, 311, 313
sample sizes for, 299
time of testing for, 299

Coefficient of variation
definition, 347

Common background questions
composite and derived, for reporting, 687-93
content of, 47
development of, 47
timing of, 47

Conditioning effects
for civics cross-sectional data, 306, 574-85
for civics trend data, 314, 586-92
for geography cross-sectional data, 327, 599-600
for mathematics trend data, 334, 335, 601-6



for reading cross-sectional data, 262, 559-68
for reading teacher data, 264, 569-70
for reading trend data, 2.56, 571-73
for science trend data, 339, 607-9
for U.S. history cross-sectional data, 322, 593-98

Conditioning variables
for 1988 scales, 248, 249
for civics cross-sectional data, 306, 529-36;

composite and derived, 306, 309, 620-21
for civics trend data, 311, 537-44; composite anu

derived, 315, 628
common, 503-7
for geography cross-sectional data, 327, 549;

composite and derived, 635-36
for mathematics trcnd data, 334, 335, 550-54;

composite and derived, 637-38
and plausible values, 238, 240
for reading cross-sectional data, 262, 508-19;

composite and derived, 613-14
for reading teacher data, 264
for reading trend data, 256, 520-22
and reduction of potential bias in secondary

analyses, 246
for science trend data, 339, 555
for U.S. history cross-sectional data, 322, 545-48;

composite and derived, 628-35
for writing cross-sectional data, 291, 523-25;

composite and derived, 294-295, 615-18
for writing trend data, 275, 279, 526-28;

composite and derived, 619-20
Consultants

for objectives and item development, 35, 471-80

Data analysis, 179-85. See also Civics data analysis,
Geography data analysis; Mathematics data
analysis; Reading data analysis; Science data
analysis; Teacher data analysis; U.S. history
data analysis; Writing data analysis

anchoring, 182-83
average response method, 182
dichotomization, 181
differential item functioning, 181
item analysis, 180
item response function, 181
item response theory, 181
parameter estimation, 181
plausible values, 181
proficiency estimation, 181
reliability for item blocks, 180
samples of students, 179-80
scaling, 181-83
speededness checks, 180

Data entry
for absentee data, 114
for excluded student questionnaire, 123
for school characteristics and policies
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questionnaire, 124
for school worksheet, 111-12
system, 152-53
for teacher questionnaire, 124

Data processing. See also Data transcription,
Database creation; Editing data; Materials
processing

flow, 102
scope of work, 100
systems, 100

Data transcription, 145-53
accuracy of, 100
entry and resolution, 152-53
for excluded student questionnaire, 102
loading, 150-52
quantities, 100
scanning, 145, 148-49
for school questionnaire, 102
for teacher questionnaire, 102
time period for, 100

Database. See also Database creation
overview of, 105
size, 107
structure, 106

Database crcation, 105, 163-66
derivation of weights for, 163-64
master catalog for, 165-66
merging files for, 164-65

Database products, 167-75 Sec also Item
information database; Public-use data
tapes/files; Restricted-use data files

usefulness, 8, 106
Degrees of freedom

of jackknife variance estimator, 220, 222-28
Design and Analysis Committee, members of, 4

Design effects
for proportion-correct statistics, 212-17
for simple regression coefficients, 220, 221
for subgroup mean proficiency scores, 217-19
use of, in estimating sampling variability,

212-20
Design of assessment, 13-31. See also Assessment

instruments; Background and attitude
question development; Item development;
Objectives development; Sample design

age definition, 15
assessment instruments, 27-M
background question devalopment, 26-27
BIB spiral design, 14-15, 27-29
booklet design, 27-30
bridge samples, 17-18
considerations in, 14
focused-BIB samples, 15, 17
focused-BIB spiral design, 15, 28
half-samples, 17
improvements in, 14
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Design of assessment (continued)
intercorrelation samples, 17
item block design, 27
itcm development, 26-27
modal grades, 15
objectives development, 26-27
overview of design, 14-15
populations assessed since 1%9, 19-22
sample selection, 19, 23-26
special study samples, 17
subject areac assessed in 1988, 13; sincc 1969,

19-72
time af tcsting, 15

Dichotomization of open-ended items, 181
for &la, 310, 316
for reading, 257
for US. history, 319

Differential item functioning (DIF), 181
for civics cross-sectional data, 305
consideration of, in scaling, 233
for reading cross-sectional data, 261

Dimensionality
of civics cross-sectional itcms, 301, 304-5
consideration of, in scaling, 134
of read.. 3 trend itcms, 255

District supervisors
numbers of, 86
respons3bili6-4, 86, 9C, 91, 93-94
training, 86-87

Document literacy, 7, 180
booklet conteats for, 70
number of open-ended itcms for, 127
preliminary itcm analysis for, 252
scoring of open-ended itcms for, 131

Editing data, 155-58
for absentees, 155
for assessed students, 156
for professionally scared items, 157
for questionnaires, 156-57

Education Commission of the States, 229, 242
Eligibility

distribution of students by, 345
for students in bridge samples, 23
for students in main samples, 19

Equating
for civics trend data, 314
for mathematics trend data, 330, 331, 334, 335
for reading cross-sectional data, 263
and scaling, 235
for science trend data, 330, 331, 337

Error analysis. See Quality control
*Estimate items, 335
Excluded student questionnaire

content, 47, 48, 83
data transcription, 102
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development, 47
editing data from, 156-57
and field administration, 95, 96
materials processing for, 122-25
number of items in, 344
quality control error analysis for, 161

Excluded students
distribution of, by agc class and sample, 345
introduction of, in NAEP, 4
population estimates (weighted) for, 347
rates of exclusion, 66, 96, 98
and sample design, 64, 66

Exercise administrativs, 93, 94
recruitment, 86, 91
responsibilities, 86, 93, 95, 96
training, 91

Field administration, 31-32, 85-98. See also Field
administration folms; Field administration
staff

arranging assessments, 94
distributing and collectmg questionnaires, 95-96
distact supervisors' respor.sibilities, 86, 90, 91,

93-94
makeup scssions, 93
obtaining cooperation of districts and schools,

87-91
organization of, 85-86
participation rates, for schools, 90, 92; for

students in fall assessments, 96, 97; for
studcnts in winterApring assessments, 97, 98

preparing reports and Aipping materials, 96
sample sizcs, for students in fall assessments,

96, 97; for students in winter/spring
assessments, 97, 98

selection of students, 94-95
training of district supervisors, 86-87

Field administration forms. See Administration
Schedule; Introductory Meeting Form;
Results of Contact Form; Roster of
Questionnaires; School Update Folm, School
Worksheet; Session Assignment Form;
Student Listitg Form; Tcachcr Survey Rostcr

Field adm5nistratiou staff. See Assistant ficla
directors, Mtrict supervisors; Exercise
administrators; Field director; Projcct
director, School coordinators

Field dire:Air, 94
responsibilities, 85-87

Field testing
and item development process. 48-49

Focused-BIB samples, in, 17, 180
age definition for, 16
block used, 72-74
booklet contcnts, 69
booklets used for, 16



lor civics cross-sectional analysis, 297, 298
for geography analysis, 325
modal grades for, 16
mode of administration for, 16
number of booklets administered for, 72-74
for reading cross-sectional analysis, 252, 256
response methods used for, 72-74
sample sizes for, 16
student cohorts assessed for, 16
time of testing for, 16
for U.S. history cross-sectional analysis, 317
for writing cross-sectional analysis, 268, 289

Focused-BIB spiral design, 5-6, 15, 28
and reduction of potential bias in secondary

analyses, 246

Geography assessment development
background questions, 46
items, 46
objectives, 45

Geography cross-sectional data analysis, 325-28
conditioning effects, 327, 599-600
conditioning variables, 327, 549; composite and

derived, 635-36
item analysis, 325
item calibration, 327
item classification, 327-28
item parameter estimation, 327
item parameters, 666-67
item response theory, 327
items excluded from scaling, 325
KR-20 reliabilities for item blocks, 326
mean proportion correct for itcm blocks, 326
notreached percents for item blocks, 325
plausible values, 327
proficiency estimation, 327
reporting variables, composite and derived, 704-7
samples used, 325
scaling, 327

Geography cro-s-sectional samples
age defmition for, 326
booklets used for, 326
modal grades for, 326
sample sizes for, 326
time of testing for, 326

Geography da2a analysis. See Geography cross-
sectional data analysis

Grade/age. See Student cohorts

Half-samples
purpose of, 17
student weights for, 202

Holistic data
analysis of, for writing trend, 288
correlation of scores with primary trait scores,

132
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items used for, in writing trend, 289
sample sizes for wilting trend, 289
scoring, 133-34
training of scorers, 138-39

Implementation of assessment. See Field
administration; Materials processing;
Professional scoring

Imputation. See Plausible values
Instruments, 2'7-31, 69-83. See also Booklets; Item

blocks; Excluded student questionnaire;
School characteristics and policies
questionnaire; Teacher questionnaire

Intercorrelation samples, 17, 180
age definition for, 16
block used for, 72-74
booklet contents for, 69
booklets used for, 16
for civics cross-sectional analysis, 297
for geography cross-sectional analysis, 325
modal grades for, 16
mode of administration for, 16
number of booklets administered for, 72-'4
purpose of, 6
for reading aoss-sectional analysis, 252, 256
response methods used for, 72-74
sample sizes, 16
student cohorts assessed for, 16
time of testing for, 16
for U.S. history cross-sectional analysis, 317

Intraclass correlation coefficient, calculation of,
140n

Introductory Meeting Form, 88, 89, 90
IRT. S',,e Item response theory
Iter- 2 T1 -lysis, 180

:ration of, in scaling 234
f-n. Livia cross-sectional data 301
for civics trend data 313
for document literacy items 252
for geography cross-sectional data 325
for mathematics trend data 331
for reading cross-sectional data 258
for reading trend data 255
for science trend data 337
for U.S. history cross-sectional data 319

Item blocks
arrangement of, 70
assembly of, for field test, 39; for final

assessment, 49
background items in, for main samples, 75-77
cognitive blocks: number created for main

samples, 70; use in bridge sample booklets,
78-80; use in main sample booklets, 72-74

cogn.tive items in, for main samples, 75-77
common background, 69, used in bridgc samplc

booklets, 78-80; used in main sample



Item blocks (continued)
booklets, 72-74

design of, 27
effect of position of, in booklets: for civics, 301,

303; for reading, 258; for writing, 294
for mathematics trend samples 330
for science trend samples 330
subject orea backgroun 4: use in bridge sample

bookle3, 78-80; us: in main sample booklets,
72-74

timing of, for bridge samples, 71, 81, 82; for main
samples, 70

total of, by subject area, 50
total open-ended items in, for main samples,

75-77
Item calibration

for civics cross-sectional data, 306
for civics trend data, 313
for geography cross-sectional data, 327
for reading cross-sectional data, 261
for reading trend data, 256
for U.S. history cross-sectional data, 321

Item classification
for ,vics cross-sectional data, 310
for geography cross-sectional data, 327-28

. U.S. history cross-sectional data, 323-24
Item development, 26-27, 33-50

for civics and U.S. history, 44
consensus process, 34
consultants for, 35, 471-80
general procedures for, 37-38
for geography, 46
major considerations in, 34
for reading, 39
schedule, 35
for writing, 41

Item information database, 8, 99, 167-68
creation procedures, 167
overview, 106
purpose of, 167
size, 100
structure, 167

Item response function, 181
for civics trend data, 313
for mathematics trend data, 335
for reading cross-sectional data, 261
fqr reading trend data, 256

Item response theory (IRT). See also Item response
theory parameter estimation; Item response
theory parameters

introdu-tion of, in NAEP, 4
and scaling, 232
use in data analysis, 181

Item response theory parameters
for civics cross-sectional data, 305, 651-57
for civics trend data, 314, 658-61
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for geography cross-sectional data, 666-67
for mathematics trend data, 334, 335, 668-72
for reading cross-sectional data, 262, 647-50
for reading trend data, 256, 651-53
for science trend data, 337, 673-77
for U.S. history cross-sectional data, 662-65

Item response theory parameter estimation, 181
for civics cross-sectional data, 305
for civics trend data, 313
for geography cross-sectional data, 327
for mathematics trend data, 331, 335
for reading cross-sectional data, 261
for reading trend data, 256
and scaling, 233
for science trend data, 337
for U.S. history cross-sectional data, 321

Items used in assessment, summary statistics for,
344. See also Item blocks; Re.n development

Items excluded from _caling
for civics cross-sectional analysis, 305
for civics trend analysis, 311, 313
lor geography cross-sectional analysis, 325
for mathematics trend analysis, 331
for reading trend analysis, 256
for science trend analysis, 331
for U.S. history cross-sectional analysis, 321

Jackknife variance estimator. See Sampling
variability, estimation of

Key entry
quantities, 100

KR-20 reliabilities
for civics cross-sectional item blocks, 301, 302
for civics trend item blocks, 313
for geography cross-sectional item blocks, 326
for reading cross-sectional item blocks, 258
for reading trend item blocks, 255
for U.S. history cross-sectional item blocks, 319,

320

Learning Area Committees
and item development, 34, 35, 37, 39-42, 41 16
and objectives development, 34, 35, 36, 40,

43-45
selection of, 35, 36

M-GROUP computer program, 181, 238, 305, 327,
334

Main samples, 15-17, 189. See also Focused-BIB
samples; Intercorrelation samples; Special
study samples

Makeup sessions, 93
number of, by age class and sample, 345

Materials processing, 102, 109-25
for administration schedules, 112, 114-15



data entry, 111, 113, 114, 123, 124
flow, 102
loading scanned data, 117-19, 123
for professionally scored respcnces, 115-16
quality control, 120, 125
for questionnaires, 122
receipt of materials, 109-11
resolution processing, 119-22, 123
scanning, 110, 116-17, 123
for school worksheets, 111-12, 113
for student instruments, 115-22
validation, 120, 124
verification, 120

Mathematics data analysis. See Mathematics trend
data analysis

Mathematics trend data analysis, 329-337
conditioning effects, 334, 335, 601-6
conditioning variables, 334, 335, 550-54;

compoiite and derived, 637-38
equating, 330, 331, 334-35
"estimate" items, 335
item analysis, 331
item parameter estimation, 331, 335
item parameters, 334, 335, 668-72
item response function, 335
items excluded from scaling, 331
main objective of, 330
mean proportion correct for item blocks, 333
plausible values, 334
proficiency estimation, 334
proficiency scores, 335
scaling, 331, 333-37

Mathematics trend samples
agt detinition for, 330, 332
booklets for, 330
modal grades for, 332
mode of admiDistration for, 329, 330
sample sizes, 332
time r f testing for, 330, 332 _

Mechanics data
analysis of, for writing trend, 288
items used for writing trend, 288
sample sizes for writing trend, 288
scoring, 133
training of scorers for, 138

Modal grades
for all student samples, 16
changes in, 15
for civics cross-sectional samples, 299
for civics trend samples, 299
for geography cross-sectional samples, 326
introduction of, in NAEP, 5
for mathematics trend samples, 332
for reading cross-sectional samples, 253
for reading trend samples, 253
for science trend samples, 332
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for U.S. history cross-sectional samples, 318
for U.S. history trend sample, 318
for writing cross-sectional samples, 268
for writing trend samples, 268

Mode of administration
for all student samples, 16
Tor civics trend samples, 311, 313
effect of changes in, 189
for mathematics trend samples, 329, 330, 332
for science trend samples, 329, 330, 332

National Center for Education Statistics, 4
National Geographic Society, 33, 34, 45
Nonresponse, adjustments for. See Weighting

procedures
Not-reached percents

for civics cross-sectional item blocks, 301, 302
for civics trend item blocks, 313
consideration of, in scaling, 234
for geography cross-sectional item blocks, 325
for reading cross-sectional item blocks, 258, 259
for reading trend items, 255
for U.S. history cross-sectional item blocks, 319

Objectives booklets
review and publication, 49

Objectives development, 26-27, 33-50
for civics, 43
consensus process, 34
consultants for, 35, 471-80
general procedures for, 35-36
for geography, 45
for reading, 38
major considerations in, 34
schedule, 35
for U.S. history, 43
for writing, 40

Office of Educational Research and Improvement
(OERI) review of publicationc, 35

Office of Management and Budget (OMB)
clearance

for all iten:s, 35, 49, 50
for background questionnaires, 47
for civics and U.S. history items, 44
for geography items, 46
for reading items, 39
for writing items, 42

Open-ended items
and civics data analysis, 298, 300, 310 316
numbers of, in bridge & Jples, 127; in main

samples, 127
and reading data analysis, 256, 257, 253, 263
response times for, in bridge samples, 130; in

main samples, 129
score ranges for, in bridge samples, 130; in

main samples, 129
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Open-ended items (continued)
scorer reliability for, in bridge samples, 143-44;

in main samples, 141-42
total of, in each main sample block, 75-77
and U.S. history data analysis, 317, 319

Oversampling
of Black and Hispanic students, 5, 52, 57, 188,

190-191
of Black students, for writing mech....-ies analysis,

288

Paced tape. See Mode of administra:ion
Parental notification or permission, 94
Participation rates

for schools, in bridge samples, 61, 90, 92; in main
samples, 60, 90, 92; summary, 90, 92

for students, in fall assessments, 96, 97; in
winter/spring assessments, 97, 98; by age class,
66

Percent correct
defmition, 2581
for civics cress-sectional item blocks, 302
for civics trend item blocks, 313
for reading cross-sectional item blocks, 260

Plausible values, 236-248
for civics cress-sectional scale, 305-6
for civics trend scale, 314
computation of, in average response method

scales, 240-42; in IRT-based scales, 237-40
and conditioning variables, 238, 240
and data analysis, 181
on database, 165
example of use in secondary analyses, 247-48
as intermediary computations only, 737
for mathematics trend samples, 334
methodolog, for scaling, 735-37
for nonrespondents, 237
on public-use data tapes, 243
purpose of, 6, 236
teacher-base4 for readir- 264
transformation to profi _ency scale, 182; for civics

cross-sectional, 307; for civics trend, 315; for
geography cross-sectional, 327; for
mathematics trend, 334, 337; for science trend,
337, 339; for U.S. history cross-sectional, 322

for U.S. history cross-sectional scale, 322
use of, in seconchtry analyses, 242,48
for writing cross-sectional scale, 291
for writing trend scale, 275-278, 288

Population estimates
excluded students, 347
students, 346

Populations assessed
in 1988, 188
since 1969, 19-22

Poststratification, 198-202

732
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to adjust for oversampling in writing trend
analysis, 288

changes in procedures, 199-201
effect of changes in procedures, 201-202,

203-205
for zxcluded student weights, ''06
improvement in,
revisions for 1984 weights, 201, 641-42
for teacher-student weghts, 207

Primary sampling units (PSUs), 23-24, 52-56
certainty and noncertainty, 53
designation by seas-n for main assessments, 55
designation for bridge assessments, 55-56
drawn for multiple assessment years, 55
fmal sample of, 54
formation of, 52-54
stratification of, by geographic region, 53; by

minority population, 54; by MSA or
nonMSA, 53; by socioeconomic
characteristics, 54

Primary trait data
agreement and reliability of scores, 139-144,

271-273
correlation of scores with holUic scores, 132
effect of across-year variation :1 scores, 270
analysis of, for writing cross-sectional, 289-91;

for writing trend, 268, 270-75
sample sizes, for writing cross-sectional, 290,

for writing trend, 274
scoring, 132-33
training for scoring, 137-38

Principal questionnaire, 60
Professional scoring, 127-44. See also Open-ended

items; Primary trait data
answer documents and placement of scores, 128
editing data for, 157
guidelines for scoring of open-ended items, for

civics, 135-36; for document literacy, 131; for
mathematics, 134-35; for reading, 128, 131;
for science, 135; for U.S. history, 136; for
writing, 131-34

holistic scoring, 133-34
materials processing, 115-16
mechanics scoring, 133
number of items scored, 100
number of responses scored, 100
primary trait scoring, 132-33
reliability and resolution, 139-44
scoring supervisor, 13 7

scoring teams, 128, 137
training of scorers, 137-39
work schedule, 139

Proficiency estimates
of students, by subpopulation, 347

Proficiency estimation, 181
difference in, for reading trend, 255



for civics cro& wctioaal scale, 306-8
for civics trend scale, 315
for geography cross-sectional scale, 327
kr mathematics trend samples, 334, 335
for reading cross-sectional scale, 262
for reading trend scale, 256
for science trent! samples, 337
for U.S. history cross-sectional scale, 322

Project director (field administration)
responsibilities, 86, 87

Proportion correct
for geography cross-sectional item blocks, 326
for mathematics trend item blocks, 333
for scienx trend item blocks, 338
for U.S. history cross-sectional item blocks, 320

Fc Os. See Primary sampling units
Public-use data tapes/files, 8, 99, 168-,5

contents, 14
codebooks for, 173-74
control statement files for, 174-75
data definition for, 171-72
data file catalogs for, 173
data file layouts for, 172-73
file definition for, 169-70
machine-readable catalog files for, 175
overview, 106
plausible values on, 243
purpose of, 168, 343
size, 100
variables definition for, 170-71

Quality control
confidence limits for, 159, 161
of data entry, 159-62
....'rror analysis, for questionnaire data entry, 161;

for student data entry, 161
for materials processing, 120, 125
observed error rate for, 159, 160
quantities involved in, 100

Quality Education Data, Inc. (QED), 57, 59, 165
Questionnaires. See Excluded student questionnaire;

Principal questionnaire; School characteristics
and policies questionnaire; Teacher
questionnaire

Reading assessment development
background questions, 39
items, 39
objectives, 38

Reading ancamly, 179, 235
data analysis for, 251
samples used for analysis of, 6, 255

Reading cross-sectional data analysis, 256-65
conditioning effects 262, 559-68; for teacher

data, 264, 569-570
conditioning variables 262, 508-19; for teacher
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data, 264; composite and derived, 613-14
dichotomization of open-ended items, 257
differential item functioning, 261
effect of block position, 258
equating, 263
item analysis, 258
item calibration, 261
item parameters, 262, 647-50
item :esponse function, 261
KR-20 reliabilitics, 258
not-reached percents for item Llocks, 258, 259
number of items administered, 257
parameter estimation, 261
percent correct for item blocks, 258, 260
proficiency estimation, 262
purpose of, 257
samples used, 252, 256
scaling, 262
scaling metric, 262-64
speededness, 258
teacher data analyses, 264-65
teacher-based plausible values, 264

Reading cross-sectional samples
age definition for, 253
booklets used for, 253
modal grades for, 253
response modes for, 254
sample sizes, 253
time of testing for, 253

Reading data analysis, 251-65. See also Reading
cross-sectional data analysis; Reading trend
data analysis

and reading anomaiy, 251, 255
document literacy items, 252
main goals of, 251
sample characteristics, 253

Reading trend data analysis, 255-56
anchoring, 256
conditioning effects, 256, 571-73
conditioning variables, 256, 520-22
dimensionality, 255
item analysis, 255
item calibration, 256
item parameters, 256, 651-53
item response function, 256
items excluded from scaling, 236
KR-20 reliabilitics for item blocks, 255
not-reached percents for items, 255
parameter estimation, 256
proficiency estimation, 256
purpose, 255
reporting variables, composite and derived,

695-96
samples used, 252, 255
scaling, 256

75 9



Reading trend samples
age definition for, 253
booldcts used for, 253
modal grades for, 253
response modes for, 254
sample sizes, 253
time of testing for, 253

Reliability
internal consistency, for item blocks, 180; for

civics cross-sectional blocks, 301, 302; for civics
trend blocks, 313; for geography cross-sectional
blocks, 325; for reading cross-sectioaal blocks,
258; for reading trend blocks, 255; for U.S.
history cross-sectional b!ocks, 319

of professional scoring results, 139-44
rater, for writing trend scores, 270-273

Reporting subgroups, 681-86
age, 686
gender, 681
grade in school, 685-86
parental education, 684
race/ethnicity, imputed, 681-82
race/ethnicity, observed, 681
region of the country, 684
size and type of community (STOC), 682-83

Reporting variables, composite and derived
civics cross-sectional, 309, 699-702
civics trend, 315, 702
common background, 687-93
geography cros-sectional, 704-7
reading trend, 695-96
U.S. history cross-sectional, 703-4
writing cross-sectional, 696-97
writing trend, 697-99

Repos-%
list of, for 1988 subject areas, 3n

RESOLVE computer program, 263
Response methods/modes. See also Answer

documents
for main sample booklets, 72-74
for reading booklets, 254

Restricted-use data files, 8, 99, 168
creation procedures, 168
overview, 106
purpose of, 168
structure, 168

Results of Contact form, 88-90
Roster of Questionnaires, 93

Sample design, 19, 23-26, 51-68, 188-190
assignment of sessions to schools, 60-63
excluded students, 64, 66
exclusion rates for students, 66
oversampling of minority students, 52, 57
participation rates for schools in bridge samples,

61; in main samples, 60
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participation rates for students, 66
participation rates, overail 68
populations sampled, 51
primary sampling units, 52-56
sample sizes for schools in bridge samples, 61;

in main samples, 60
selection of schools for bridge samples, 60-63;

for main samples, 57-60
selection of students, 63-64
selection of teachers, 67
session types for bridge samples, 60
size and type of community (STOC), 60, 682-83
stages of selection, 51
time of testing, 52
types of assessment, 52

Sample size(s)
for all student samples, 16
for civics cross-sectional samples, 299, 300
for civics trend samples, 299, 312
for geography cross-sectional samples, 326
for mathematics trend samples, 332
for reading cross-sectienal samples, 253
for reading trend samples, 253
for schools in bridge samples, 61; in main

samples, 60; by session type, 65
for science trend samples, 332
for students in fall assessments, 96, 97; in

winter/spring assessments, 97, 98; by session
type, 65

for U.S. history cross-sectional samples, 318
for U.S. history trend sample, 318
for writing cross-sectional primary trait analysis,

290
for writing trend holistic analysis, 289
for writing trend mechanics analysis, 288
for writing trend primary trait analysis, 274
summary statistics, 344-45

Sample weights. See also Weighting procedurcs
and database creation, 163-64
excluded student weights, 206
jackknife replicate weights, 207, 208, 210
student full-sample wcight, 202, 206
student season-specific weight, 202, 206
teacher-student weights, 206
used for reading teacher analysis, 265

Samples of students, 15-23, 179-80. See also
Bridge samples; Focused-BIB samples;
Intercorrelation samples; Special study
samples

Sampling variability, estimation of, 187-88, 207-28
degrees of freedom of jackknife variance

estimator, 220, 222-28
effect of sample design on, 187, 208
jackknife replicate weights, 208, 210
using design effects, 212-20
using jackknife variance estimator, 208-11



Scaling, 181-83, 229-49. See also Plausible values
advantages and disadvantages, 230
average response method (ARM) model for, 235
biases in secondary analyses, 245-47
and changes in item context, 235
and changes in speededness conditions, 235
for civics cross-sectional data, 306-9
for civics trend data, 313-315
comparison of reporting scale and Consumer

Price Index, 230-31
computing plausible values in ARM scales,

240-42
computing plausible values in IRT-based scAles,

237-40
detection of conditional dependence in, 233
and differential item functioning, 233
and dimensionality, 234
and equating, 235
example of use in secondary analyses, 247-48
fcr geography cross-sectional data, 327
and item response theory, 232
and item analysis, 234
for mathematics trend data, 331, 333-37
methodology, 231-42
metric, for reading cross-sectional data, 262-64
and not-reached items, 234
overview of 1988 scales, 248-49
parameter estimation, 233
plausible values methodology for, 235-37
for reading cross-sectional data, 262
for reading trend data, 256
for science trend data, 337-39
in secondary analyses, 242-48
statistical tests for secondary analyses, 244-45
three-parameter logistic IRT model for, 232-35
for U.S. history cross-sectional data, 319, 321-22
for writing cross-sectional data, 291-93
for writing trend data, 275-88

Scanning, 110, 116-17, 123, 145, 148-49
quantities, 100

School characteristics and policies questionnaire 60
contents, 47, 48, 83
data transcription, 102
development, 47
editing data from, 156-57
field administration of, 95, 96
materials processing, 122-25
number of items in, 344
quality control error analysis for, 161
timing of, 48

School coordinators, 93, 94
assignment, 94
responsibilities, 93, 95, 96

School districts
obtaining cooperation of, 87-91

School Update Form, 88-90
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School Worksheet, 93
materials processing, 111-12, 113

Schools
obtaining cooperation of, 87-91
participation rates, for bridge samples, 61, 90,

92; for main samples, 60, 90, 92; summary,
90, 92, 344

sample sizes, for bridge samples, 61; for main
samples, 60; by session type, 65

selection of, for bridge samples, 60-63; for main
samples, 57-60

summary statistics, 344
Science data analysis. See Science trend d.ei

analysis
Science trend data analysis, 329-31, 337-39

conditioning effects, 339, 607-9
conditioning variables, 339, 555
equating, 330, 331, 337
item analysis, 337
item parameter estimation, 337
item paramet,rs, 337, 671-77
items excluded from scaling, 331
main objective of, 330
mean proportion correct for item blocks, 338
proficiency estimation, 337
scaling, 337-39

Science trend samples
age definition for, 330, 332
booklets used for, 330
modal grades for, 332
mode of administration for, 329, 330
sample size, 332
time of testing for, 330, 332

Session Assignment Form, 63, 91, 95
Sessions

summary statistics for, 345
types of, 60-63

Size and type of community (STOC), 60, 682-83
Special study samples, 7, 17, 180

age definition for, 16
booklets used, 16; contents, 70
modal grades for, 16
mode of admin!ctration for, 16
sample sizes, 16
student cohorts assessed for, 16
time of testing for, 16

Speededness
checks for, in item analysis, 180
considerations of, in scaling 235
and reading cross-sectional analysis, 258

State Advisory Committee, 43, 44
State education agencies

and assessment development, 42
State Testing Directors, 4 3
STOC. See Size and type of community
Stratification. See Primary sampling units
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Student cohorts
for all student samples, 16
tbr civics cross-sectional samples, 299
for civics trend samples, 299
for geography cross-sectional samples, 326
for mathematics trend samples, 330, 332
for reading crosg-sectional samples, 253
for reading trend samples, 253
for science trend samples, 330, 332
target populations, 19, 23
for U.S. history cross-sectional samples, 318
for U.S. history trend sample, 318
for writing cross-sectional samples, 268
for writing &end samples, 268

Student data
editing of, 156
materials processing, 115-22
quality control error analysis for, 160

Student Listing Form, 93
Students

cohorts assessed for each sample, 16
distribution of, by age class and sample, 345
population estimates (weighted) for, 346
proficiency estimates for, by subpopulation, 347

Subject areas
assessed in 1988, 3, 13
assessed since 1969, 19-22
list of reports for, 3
ratif.male for including, 33

TBLT computer program, 263, 314
Teacher data analysis

for reading, 264-65
for writing, 295

Teacher questionnaire
changes in, 8
contents, 47, 82
data editing, 156-57
data transcription, 102
development, 47
field administration of, 95, 96
materials proc ssing, 122-25
number of items in, 344
quality control error analysis for, 161
summary statistics, 345
timing, 48

Teacher sample
selection of, for reading, 67; for writing, 67

Teacher Survey Roster, 93
Technical report

audience, 3
organization of, 9
purpose, 3

TESTFACT computer progam, 301
Three-parameter logistic model

compOng plausible values for, 237-40
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ust, in data analysis, 181; for geography, 327; for
reading, 261; for U.S. history, 321

u ,e in scaling, 232-235
Thr,e of testing, 15

for all student samples, 16
:flanges in, 15
for civics cross-sectional samples, 299
for civics trend samples, 299
effect of changes in, 189
for geography cross-sectional samples, 326
for mathematics trend samples, 330, 332
for reading cross-sectional samples, 253
for reading trend samples, 253
for science trend samples, 330, 332
by type of assessment, in sample design, 52
for U.S. history cross-sectional samples, 318
for U.S. history trend sample, 318
for writing cross-sectional samples, 268
for writing trend samples, 268

Trend samples. See Bridge samples; Civics trend
samples; Mathematics trend samples;
Reading trend samples; Science trend
samples; U.S. history trend sample, Writing
trend samples

U.S. history assessment development
background questions, 45
items, 44
objectives, 43

U.S. history cross-sectional data analysis, 317-24
anchoring, 322, 323
conditioning effects, 322, 593-98
conditioning variables, 322, 545-48; composite

and derived, 628-35
dichotomization of open-ended items, 319
item analysis, 319
item calibration, 321
item classification, 323-24
item response theory, 321
items excluded from scaling, 321
item parameters, 662-65
items used, 317, 321
KR-20 reliabilities for item blocks, 319, 320
mean proportion tzrrect for item 3locks, 320
not-reached percents for item blocks, 319
parameter estimation, 321
plausible values, 322
proficiency estimation, 322
reporting variables, composite and derived,

703-4
scaling, 319, 321-22

U.S. history cross-sectional samples
age definition for, 318
booklets used for, 318
modal grades for, 318
cample sizes, 318



time of testing for, 318
U.S. history data analysis, 317-24. See also U.S.

history cross-sectional data analysis; U.S.
history trend data analysis

U.S. history trend data analysis, 324
item analysis, 324
item classification, 324
items used, 324

U.S. history trend sample
age defmition for, 318
booklets used for, 318
modal grades for, 318
sample size, 318
time of testing for, 318

Weighting procedures, 190-207
adjustments for au:only eligiblez nonresponse,

195; school nonresponse, 193; session
nonresponse, 194; student nonresponse, 196

distribution of weight components for 1988
samples, 483-96

for excluded student weight.; '`"
nonresponse adjustments for excluded student

weights, 206; for student weights, 192-97; for
teacher-student weights, 207

poststratification of excluded student weights,
206; of student weights, 198-202; of
teacher-student weights, 207

for student base weight, 191-92
tape and spiral sample designations for, 190
for teacher-student weights, 206
trimming of excluded student weights, 206; of

student weights, 197-98; of teacher-student
weights, 207

Writing assessment development
background questions, 42
items, 41
longer response time for items, 7, 41, 50;

booklets used to measure, 70
objectives, 40

Writing cross-sectional data analysis, 289-96
average response method, 291-93
components of, 289
conditioning variables, 291, 523-25; composite

and derived, 294, 1.45, 615-18
effect of block position on performance, 294
effect of longer response time on performance,

295-96
items used, 290
plausible values, 291
primary trait aialysis, 289
1 Yv.ess and instruction analysis, 294-95
p )se of, 267
reporting variables, composite and derived,

696-97
sample sizes, 290
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samples used, 268
scaling, 291-93
teacher data analysis, 295

Writing cross-sectional samples
age definition for, 268
modal grades for, 268
time of testing for, 268

Writing data analysis, 267-96. See also Writing
cross-sectional data analysis; Writing trend
data analyris

objectives of, 267
Writing trend data analysis, 268-89

agreement and reliability for p-imary trait
scores, 271-273

average response method (ARM), 275
conditioning variables, 275, 279, 526-28;

composite and derived, 619-20
effect of across-year variation in primary trait

scoring, 270-75
holistic data analysis, 288, 289
items used, 268, 269, 288, 289
plausible values, 275-278, 288
primary trait analysis and scoring, 268
purpose of, 267
reporting variables, composite and derived,

697-99
rescoring of 1984 writing papers, 270
sample sizes, for holistic anaiysis, 289; for

mechanics analysis, 288; for primary trait
analysis, 274

samples used, 268
scalitig, 287-88

Writing trend samples
age definition for, 268
modal grades for, 268
time of testing for, 268
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Appendix 16

END

U.S. Dept. of Education

Office of Education
Research and

Improvement (OERI)
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March 29, 1991


