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Focusing the New Desigii: The NAEP 1988 Technical Report

INTRODUCTION

Albert E. Beaton

Educational Testing Service

The 1988 Natiomal 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 reasonableess of the assumptions made, the
appropriateness of the data anal.yses, 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
provided in a series of NAEP reports on the status of and trends in student

performance!. 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 s. 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, ranger, Mullis, Jenkins, & Foertsch, 1990); The
1988 Civics Report Card: Trends in Achievement from 1376 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 Kourth-, 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).




proficiency reports by presenting detailed information on the methods used to
derive the results that are presented in those reports.

The technical details of the 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 Em:rson 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 on 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. 7The 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 multiplc matrix sampling called BIB
(balanced incomplete blo.k) spiraling. BIB spiraling made it possible to
maintain the broad coverage of each subject ares 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) becaure they had limited English
proficiency, were mildly mentally retarded (educable), or were functionally
disabled. Another new feature introduced in the 1J84 NAEP was the extension
o% the sample to cover the modal grades of the stidents 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 2xtended 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 ard added a few new features that are discussed
below.

It is useful at this point to consider the consequences ol 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
ascessment 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 f«atures 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 und 1986 national
assessments, th pool of all assessment items in all subje<t areas was divided
into item blocks that typically took a student about 15 mirutes to Iinish.
The item blocks were then combined in such a way that each tlcck 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 disadvantage 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 numbar of students. The correlations between subject areas were,
therefore, based on small-sized samples.

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 bocklet 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 ao “nfsrmation is
accumulated about the relationship between different subject axeas. 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 .-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
intexpretation 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 bot' used BIB-spiraled instruments but thz 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. 1In 1988, to further
investigate the reading anomaly, two equivalent samples of ctudents were
selected at each age level, one of which was assigned a booklet from the 1984
assesswent and the other of which was assigned a booklet from the 1986
assessment. (Because thz booklets from the 1986 assessment contained
mathematics and science items, data for these two subject areas were also
collected and analyzed.) 1In 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).

4ge 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 derinctions, although most 9-year-olds were in tle fourth grade and
most 13-year-clds were in the eighth grade, most of the 17-y.ar-olds were in
the eleventh gralde—three 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-yeair-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 definicien ¢$ 17-year-old students was changed so that the definitions of
the ages are siwmilar for the three age groups and the NAEP 9-, 13-, and 17-
year-old student cohorts arxe precisely four years apart. The new definitions
now place most of the 17-vear-old students in the twelfth grade. In addition.
today’s population of 9-year-olds will be the populatior 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 between January and mid-March
and the other between mid-March and Hay.

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 developing assessment items. However, it is
continually exploring new ways to imprcve its procedures. In 1988, two
additional samples were added to NAEP to explore potential measurement
improvements. One sample 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 Learwing 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 second special
sample was designed to link student performauce at ages 13 and 17 to NAEP's
1985 literacy study of young adults.




Poststratification improvements. As discussed in section 8.1.4 of
Chapter 8, the process of computing the poststratification adjustments was
modified from the procedures followed in 1984 and 1986. The changes were
irntroduced to accelerate the reporting process and to make NAEP results closer
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 performance of
his c¢r 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 duplicaie the analyses done by
NAEP staff or conduct other analyses of the vast NAEP database.

The NAEP item information database concains 211 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.

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.




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
saveral 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 a-~sessment
instruments that were used in the 1988 NAEP are presented in Chapter 4. The
adminictration of MAEP to students in American schools is discusse. 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
assessment materials, professional scoring, data transcription systems,
editing, quality control, and the creat.on of the database system, and
desc ribes the dutabase 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 use” ‘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 IIT 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 ~~ssible population
proficiency estimates are presented, and these include estimates of the means,
standard deviations, and selected percentiles of populations of students in
various sul ject 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 erroxs are reported with all
parameter estimates.
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Chapter 1 I
OVERVIEW OF PART I: THE DESIGN AND IMPLEMENTATION ‘

OF THE 1988 NAEP!

Eugene G. Johnson

Educational Testing Service

The 1988 National Assessment collected information on rhe knowledge,
skillg, understanding, and attitudes of young Americars in the subject areas
of reading, writing, civies, U.S. history, and geography. In additicn,
information on mathematics and sclence was collected in a special small-scale
study. The basis for this information was a complex sample survey involving
more than 126.000 students and consisting of national sam..es of students aged
9, 13, and 17 &5 vel) as national samples of students in grades 4, 8, 11, and
12. This chapter provides a description of tne design for the 1988 assessmernt
and gives an overview of the steps involved in the implementation of NAEP from
the planning stage through the creatlon 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 procedures used for the analysis of the data, these
are summarized in the overview to Part II (Chapter 7) and discussed .n 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 K
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 fouv-stage strzcified random sampiing
procedures used for the 1988 assessment with a fuller description
provided in Chapter 3.

s Section 1.3 summarizes the development of the objectives for each
of the subject areas in *he assessment ind the development and
review of the items written to fit those objectives. Details of
the objective and item development processes appear in Jhapter 2.

° Section 1.4 discusses the arsignment 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 im Chapter 5.

e 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 teachers,
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. The 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 NACP 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 orizinally defi-_.d 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 assessmeat, 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 f- _-BIB samples. These samples form the basis for
the cross-sectional = of achievement for the 1988 student popul-:tion
and assessed the su ceas of writing (labeled as (Main-Wrt] in Table

1-1), reading [(Mai. «dg], 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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Sample Booklets Mode
9[Main-Wrt] 1-7 Print
13[Main-Wrt] 1-7 Print
17[Main-Wrt] 1-7 Print
9[Main-Rdg] 8-14 Print
13[Main-Rdg] 8-14 Print
17[Main-Rdg] 8-14 Print
9[Main-His] 15 Print
13[Main-His] 15-21 Print
17[Main-His] 15-21 Print
9[Main-Civ] 16 Print
13[Main-Civ] 22-28 Print
17/Main-Civ] 22-28 Print
17[Main-Geo] 29 Print
9[Main-Int] 17-19 Print
13[M2in-Int] 29-31 Print
17[Main-Int] 30-32  Print
9[Main-LVr] 20-22 Print
13[Main-LWr] 32-34 Print
17[Main-LWr] 33-35 Print
13[Main-Doc] 35-36 Print
17[Main-Doc] 36-37 Print
9[Br84-RW] 51-56 Print
13[Br84-RVW] 51-56  Print
17[Br84-RW] 51-56 Print
9[Br86-RMS] 91-93 Mixed
13{Br86-RMS] 91-93  Mixed
17[Br86-RMS] 61-66 Print
17[Br86-His] 67 Print
13[BrCiv] 90 Tape
17[BxCiv] 90 Tape
Legend
Rdg = Reading
Wrt = Viriting
His = U.S. History
Civ = Civics
Geo = Geography
Int = Intercorrelation

Table 1-1
NAEP 1988 Student Samples

Modal Sample

Grade

4
8
12

Cohort T'me of Age
Assessed Testing Defn.

Grade 4/age 9 Winter, spring CY
Grade 8/age 13 Winter, spring CY
Grade 12/age i7 Winter, spring CY
Grade 4/age 9 Winter, spring CY
Grade 8/age 13 Winter, spring CY
Grade 12/ag. 17 Winter, spring CY
Grade 4/age 9 Winter, spring CY
Grade 8/age 13  Wirter, spring CY
Grade 12/age 17 VWinter, spring CY
Grade 4/age 9 Winter, spring CY
Grade 8/age 13 Winter, spring CY
Grade 12/age 17 Winter, spring CY
Grade 12/age 17 Winter, spring CY
Grade 4/age 9 Winter, spring <CY
Grade 8/age 13 Winter, spring CY
Grade 12/age 17 Winter, spring CY
Grade 4/age 9 Winter, spring CY
Grade 8/age 13 Winter, spring CY
Grade 12/age 17 Winter, spring CY
Grade 8/age 13 Winter, spring CY
Grade 12/age 17 Winter, spring CY
Grade 4/age 9 Winter cY
Grade 8/age 13 Fall cY
Grade 11/age 17 Spring not-CY
Age 9 Winter cY
Age 13 Fall cY
Grade 11/age 17 Spring not-CY
Grade 1l/age 17 Spring not-CY
Age 13 Fall cY
Age 17 Spring not-CY

LWr = Long Writing

Doc = Document Literacy

RH = Reading and Writing

RMS = Reading, Mathematics, and Science

CY = Calender year
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Size

6247
6011
5740

6177
5912
5768

2664
5988
5780

2652
5981
5683

2446

2638
2590
243¢

2634
2586
2438

2533
2425

5188
5500
4622

3711
3942
4703
2349

1928
1786



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 block:z of reading, civics, 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 the assessment was conducted in two random half-samples in cie
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 zssessment 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
administraticn) and to provide links to the results irom 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 trend samples). The vairious bridge
samples are as follows:

Civics Bridge to 1976 and 1982. This bridge (trend) sanple, labeled
[BrCiv] in Teble 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 and 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.
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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 1l/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 suoject areas
addressed by this bridge are read g, mathematics, and science. Three
assessment booklets were administered to each age group. These bozilets were
identical to those administered in 1986. Each booklct 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 “ric¢ _,es (labeled 17[Br86-RMS]
and 17 [Br86-His]) consist of trend samples of grade 1l1/age 17 students
conmparable to the 1986 main assessment sample and were selected and
administered using the same age definition and time of .esting as in that
assessment. Since those definitions also apply to samples from the 1984 arnd
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.) 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
biocks of reading, mathematics, and science items. The 17[Br86-His] bridge
invclved 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 ‘n the assessment booklets for the bridye
samples xlso appeared in the booklets used for the main assessment, the bridg-
assessment instruments were considered as distinct from the main assessment
instruments. Add‘tionally, the procedures used to administer the bridge
assessment instriments sometimes differed from those used for the main
assessment. A overview of the assessment instrumentation and mode of
administration zppears 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 1I of this technical report.
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1.1.2 NAEP 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 sere 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 ascessment 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 defined 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, and 11. 1In 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 wto belong to one of three 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 eitker in
the twelfth grade or 17 years old. The main assessment represents two
overlapping samples. The first sample represents students of the grades 4, ¢,
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 thay 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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Assessment

Yeax
1969-70

1970-71

1971-72

1972-73

1973-74

1974-75

1975-76

; Age 17

Small,

Table 1-2

National Assessment of Educational Progress

Subject Areas, Grades, and Ages Assessed:

Grades/Ages

Grade Grade Age Grade Grade Age

Subject Area(s) 3 4 9 7 8
Science X
Writing %
Citizenship X
Reading pre
Literature pd
Music pd
Social Studies X
Science X
Mathematics X
Career and Occupational

Development X
Writing X
Reading pre
Art X
Index of Basic Skills
Citizenship/Social Studies pd

Mathematics®

students who had dropped out of school or had gradusted prior to assessment.

1969-1988

ssessed

13

X
X
X

special-intorest assessment conducted on limited samples at specific grades or ages.

Grade

11

Grade

12

Age
17

Age
1708* Adult
p 4 p 4
p 4 p 4
p 4 p 4
p 4 p 4
p 4 p 4
p 4 p 4
p 4 p 4
p 4 p 4
p 4 p 4
p 4 X
p 4
p 4
p 4
p 4
p 4
p 4

(5]
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Table 1-%Z (continued)

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

ade S sessed
Assessment Grade Grade Age Grade Grade Age Grade Grade Age Age
Year Subiect Area(s) 3 4 9 z 8 13 11 12 17 170S® Adult
1976-77 Science % % X
Basic Life SkillsP X
Science, Reading, Health® X
1977-78 Mathematics X X X
Consumer SkillsP X
197875 Writing, Art, and Music X X X
1979-80¢ Reading/Literature x x x x
Art X
1981-82 Science® X X X
Math and Citizenship/
Social Studi-s X X X
1984¢ Reading X X X X X X
Writing b4 b4 x b4 b4 x
1985¢ Adult Literacy® x
! Ags 17 students who had dropped out of school or had graduated prior to assessment.
b Small, special-interest assessment conducted on limitwd semples at specific grades or ages.
: Assessment conducted by Educational Testing Sexvice.

Because of reduced funding, assessments were conducted biennially after 1979-80.

Ut
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Table 1-2 (continued)

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

Grades/Ages Assessed

Agsessmant Grade Grade Age Grade Grade Age Grade Grade Age Age
Year ubje 3 4 9 1 8 13 1L 12 17 1708* Adult
1986°¢ Reading x b4 b4 b4 x x
Mathematics x x x b4 x X
Science X X X b4 x X
Computer Competence X X p 4 X X p 4
U.S. History® X p 4
Literature® x %
1988¢ Reading X X X X X X
Writing X X X b d X X
. Civics X x x X x x
U.S. History X X p 4 X p 4 X
Document Literacy® X X x x
Geography® X x
Mathematics® X b3 X X
Science® X X X

Wl

& Ase 17 studsnts who had dropped out of school or had gradusted prior to assessmant.

f b Sm'\, special-intarest assessmsnt conducted on limitad semples st apacific gradss or agss.
¢ ¢ _essmant conducted by Educational Testing Sarvics.
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of these samples.) Thus, summary statistics were computed fc the age sample
or for the grade sample, but generally not for the combinud 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 und
previous assessments):

Students were eligible for the age & 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 i, 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
Progress—Sampling 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 l: 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 size 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 (Northeast,
Southeast, Central, West), each containing about one-fourth of the U.S.
population. In each region, PSUs were additionally classif =d as MSA or
nonMSA. In the Southeast and West regions, the PSUs in vhicn 20 percent of
the population in the 1980 Census was eicner Black or Hirspanic were furthe
classified as high-minority, while the remaining PSUs in those regions wei:
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 toc 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 sélected 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 werge 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 6f the assessments and to allow for
some estimation of growth in achieVement 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 vere desigrated as winter PSUs, spring PSUs, or both
winter and spring PSUs, according to the scheme detailed in Chapter 3.

. *TThe bridge assessments used a subssmple of the 34 PSUs used for the main
assessment. The grado—4/age 9 biidge assessments. which wéte conducted in the
wiater, used the 56 PSUs designated as winter PSUS in the main assessment; the
grade 1l/age 17 bridge assessments, conducted in the. spring, used the 56 PSUs
designated as spring PSUs. (The 18 largest PSUs were used in both 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 Size of the strdta fror which the
PSUs were selected., As for the winter and spring subsapples, the 18 largest
cértainty PSUs wepe retainec in the fall bridge sample with certainty. Agair,

‘the scheme detailed in Chapter 3 shows the relationshif betueen these PSU

sanples, “

- :

In the second stage of sampling, the public, private, Catholic, Bureau
of Indian Affairs, and Department of Deferse schools within each of the 94
PSUs were listed ar~-ording to the .three grade/ages. An independent sample of
schools was select:.d separately.for each of the grade/ages so that some
schools vere selected fcr assesSsment of two grade/ages, and a few were
selected for all three. Schools within each PSU were selected (without
replacement) with probabilities proportional to assigned measures of size.
(Details of the:ﬁrobab;iitigs used for school selection appear in Chapter 3.)
Overall probgﬁil‘ties of selectlon for high-minority schools were twice those
fox other schoots in order to enlarge the sample of Black and Hispanic
students, thereby ‘enhancing the reliab}lity of estimates for these groups.

T;e ovegail school cooperstion rate exceeded 85 percent at each
gradg,’-ge, fIn*égrtain instances, refusing schools were replaced by
substitutes accoxding to the rules indicated in Chapter 3.

wour 4

%4For all three grade/ages, a sample of schools was first drawn for the
bridgé assessments according the procedures detailed in Chapter 3. These
s¢tools Were then excluded from the frame when the samples of schocls were
drawn for' the rain assessments. Appropriate adjustments were made to the

sample weights for both bridge and main s:mples. Schools assigned main

P
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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 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 studerts
through at least part of the booklet, and 2) print sessions, where a num_:r of
Jdiztinct booklets were administered and where no audiotape pacing was used.
(Print sessions are also called sp.ral sessions, since the assessment booklets
were splraled for administration—see section 1.4.1.)

The assigument of sessiuns 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 single 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 e2ligible 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 supervisors 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 for exclusion and providing some background
informaticn.
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Stage 4b: Sampling Teachers

The reading teachers of fourth-grade students saapled 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. The Westat supervisor then
collected the questionnaires and returned them to ETS. The schoo™
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/ag:-eirigible 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
8/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 enti* ly of items used in
previous assessments, no developmental tasks were required for their use in
the 1988 assessment.) o

The development of items for each subject area was s'pervise’ by a
Learning Area Committee consisting of educators, scholars, and citizens
representing many diverse constituencies and points of view. Each Learniag
Area Committee developed a set of objectives for its subject area, proposing
goals that studeunts at each grade/age level should achieve. After careful and
extensive review, the objectives were given to item writers to develop
assessagent items to fit che 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.gent: 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 questicunaiies 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 agaln
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-c.uded
| items. The exceptions were writing, which consisted 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 “oncognitive 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 background quesiions appeared first in uvery 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-mipute blocks of cognitive items (10-minute blocks
for grade 4/age 9).

The assembly of cognitive items into booklets and their subsequent
assignment tec assessed students was determined by a balanced ircomplete 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 adiced to the end of grade 4/age 9
blocks which were also administered to older students.
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These blocks we.e chen 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 .e sa .c 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 yizlded for each assessed student.
Such a design allows the computation of the correlation between each pair of
items but generates a vast rumber of differ~nt booklets, particularly if
blocks from different subject areas are to be paired.)

In 1988, the BIB design was focused—that 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 nrder of
presentation of the blocks of items in the sense that every block of items
appears ac the first cognitive block in one booklet, as the second block in
another beoklet, 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 Bl through B7) is as follows:

Booklet Blocks

Bl B

B2
B3
B4
BS
B6
B7

O EOO D>
FPOEMEOO
O QMmoo

In addition to the focused-B'B booklets, three types of special booklets
were creataed for the main samples. To permit the calculation of correlations
an .ng itewms 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. Thrze 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 hooklets were created at grade 8/age 13 and 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. rhese booklets were -hen spiraled and placed into bundles.
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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 sessior. The bundles were
designed so that each booklet woul:. appear equally often i1 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 the order in which the booklets were 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
students 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 requiring about 45 minutes to
administer, and all students withi.. ~n assessment session were given the same
booklet. BEecause 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 ostimate 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 betseen all
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 matcix 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 studint as audiotape administration would be
unmanageable.

1.4.2 Student Assessment Booklets—Bridge Samples
There were four distinct bridge samp.es in the 1988 assessment, each of

which required the creation of special booklets*

Civies Bridge. One booklet was created for each of the ages 13 and 1
At each age, the booklet consisted of a common background block, a c.vics
background and attitude block and three blocks of cognitive items. The
background blocks were from the main assessment; the cognitive blsocks
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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 .»joklet 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 2zes 9 and 13 and were identical to booklets administered in 1986. Each
booklet contained one block each of reading, mathematics, and science icems 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 nne of the three booklets. The mathematic. and science
blocks were paced with an audiotape; the reading blocks were adminiccered
without an audiotape.

Bridges tov 1986 for Grade 11/Age 17. Seven assessment booklets were
created for administration to grade 1l/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-RMS]
sample. The bocklets in both bridges were administered without oudiotape
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 curricula and teaching
methods in the classroom.

School characreristics 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 questioanzires werce completed by school personnel for
each 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 VFIELD ADMINISTRATION

The field administration of the 1988 assessment was 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 assesse( 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 responsibility of both Westat and ETS
staff. ETS made the preliminary contacts preparatory to obtaining school
cooperation by first contacting 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 particijation rates
before and after substitution is given in sections 3.2 and 3.3 of Chapter 3.

The main assessment samples were assessed between 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 aud the grade 11l/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 ti.e quality control of the fi. .d
administration. The quality control involved on-site visits by Westat and ETS
staff to verify the sampling of the siudents 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 asc.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 ii, 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 area 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 machine-readable 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 questionnaires. Additionally, each input datum was
checked 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.




Chapter 2

DEVELOPING THE NAEP OBJECTIVE£S, ITEMS, AND BACKGROUND QUESTIORS
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).l 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
prougress.

Writing. Good writing is an essential underpinning in studznts’
abilities to expcess ideas clearly. The importance of assessing writing was
exhibited in the NAEP legislation effective through 1988 that required hat 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. Constitutlon. 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. Civies was
first measured in the context of citizenship assessments in 1970, 1976, and
1982. The Assessment Policy Committee selected civics because of its

IpAlthough 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 siupport an assessment of high-school seniors.
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importance and because of the time elapsed since it had last been assessed.
The 1988 civics assessment represents current trends in civies education and
reflects the civics-related portions of past citizenship asse:ssments.

U.S. History. History plays a major role in helping students understand
the world in which they live. The Assessment Policy Committee included U.S.
history in the 1988 assessment to measure Ar~trican students’ familiarity witi.
the 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
their 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 inclusiuu
of geography in the 1988 assessment.

From its inception, NAEP has developed assessments through a consensus
process and the 1938 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 assessuent
questions appropriatz to the objectives. All _uestions underwent xtensive
reviews by subject-matter, measurement, and bias/sensitivity specialists.
They were assembled and prin..d into booklets suitable for matrix sampling and
then administered by a trained field staff tc 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 specified in the legislation, the objectives would be developed
through a consensus process invclving 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*jectives and items for each subject
area would be guided by a ! 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 ceouplex Qffice of Management
and Budget (OMB) clearance prrcess cnd all publications, including
objectives booklets, submitted for review by the Office of
Educational Research and Improvement (OERI).

In eeneral, developing the objecitives and items for the 1988 assessment
was a two-year process, deginning in October 1985 when the governing board
determined thia subject arcas 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 rield 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 abbreviated
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 19848 tcgether with the reading, writing, civics, and U.S. histery
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 objeccives and the assessments. Included in Appendix A is a list of the
more than 400 consultants who participated in the 1988 dcvelopment process.

2.1  GENERAL OVERVIEW OF PROCEDURES FOR SETTING OBJECTIVES

The general procedures followed for determining the objectives to be
measured in ecch subject area in 1988 were essentially those followed by NAEP
in previous assessmenf:s (see sections 2.3—2.6 for more detail).

9] The objectives used in the previous assessment were mailed to
about 25 specialists for their review, comments, and suggestions.
No constraints were placed 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. Ve sought advice from
a wide range of sources for recommendations for this activity.
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2)

3)

4)

5)

6)

7)

8)

)

rearning 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 froa
classroom teachers, district administrators, and state education
agencies as wull 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.

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

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

The new edition of the objectives was, in turn, mailed to
teachers, curriculum specialists (including the state curriculum
supervisor f- =sach 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 grcup
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.

The revised objectives were mailed to the Depaitment of Education
for comment and review.

Further modifications of the objectives were made as necessary.

The Learn‘ng Area Committees completed the final review of the
product.

The objectives were putlished, printed, and made ava’lable for
rational distrivution.
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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).

1Y)

2)

3)

4)

5)

6)

7)

8)

9

10)

11)

Each Learning Area Committee and the staff of NAEP determined what
spec. Jic 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 availsble 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
cormittee made recommendations about priorities for the assessment
and types of items to be developed.

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

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

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.

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

Further language editing and sensitivity reviews were c. .ducted
according to ETS quality control procedures.

IField test materials were prepared, including the materials
necessary to secure OMB clearance.

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

Field test booklets were scored and the results analyzed.
Based on these analyses and the results of the pilot testing,
items were revised or medified and re-edited. They once again

wert through an ETS sensitivity review.

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) ltems were assembled into "blocks" (1l5-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
asscswx*at, the booklets were typeset and printed.

2.3 DEVELOPING THE READING ASSESSMENT

2.3.1 Reading Objectives

The objectives for the 1588 reading assessment? carried forwarc the view
expressed in the 1984 reading objectives that the processes of comprehension
and the extension of comprehension through interpr -tation and analysis have a
place in reading of all kinds »>f texts. The 1988 objectives were based on an
interactive view of reading. 1In this view, reading is a dynamic process in
which a number of elemeats interact, including the reader, the material being
read, the puxposezs of ‘he reading, the reuder’s previous experiences, and tue
context for reading.

The first objective, "Compr:<hends What Is Read," is cantral to the
reading process. This objeztive encompanses the comprechensior. of varous
types of written material¢ us well as the comprehension of materials read for
a particular purpose. Objective two, "Extends Comprehension," in"-olves
deliberate kinds of analysis, interpretation, and evaluation. Objective
three, "Manages the Reac¢ing Experience," recognizes that good reade s develop
a varfe.y of strategies to help them comprehend what they re~d. These
strategies include using the structure and organization of the text; using
readers’ aids; showing flexibility in one’s a.proach t¢ 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 enjoyiment; reading to expand
understanding and to fulfill personal g« s; reading 2s a means of acquiring
knowledge and les~ning new skills; and recognizing the cultural rcle of
written language. In order to help teachers using the objectives,
instructionsl strategies for each of the objz:ctives were included in the
booklet. In addition, because the 1984 reading assessment was so extensive in
content coverage and because the proficiency scale seloped 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 Serv.ce, National Assessment of Educational Progress, Jure
1987).

38

191
N




s
1

TNy b T RA Lo N T A A G 7 AS TR L

LR

R ey

*

2.3.2 Reading Haterials

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 were 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
the 1984 reading assessment and to broaden the scope of the assessment with
some new items. As a resul:, the items from the 1984 assessment became the
foundation for the 1988 assessment and the extensive development of 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 rew items that ~sould 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 wcre selected on the basis of
their statistical item analyses from the field test as well as the type of
stimulus material. One faztor 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 2ge level as
well. 1In addition to the criteria for overlap across age levels, trend blocks
were selected tc represent the best content coverage across the objectives ard
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 anc¢ .est editors as well as a
review to detect the presence of any bias according to the ETS Standards for
Quality 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 rumbev lor reuse. Of

continuing interest were items that measure student behaviors that indicate
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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.ug 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
the home reading environment: whether students subscribe to magazines at home
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 encyclopedf

2.4 DEVELOPING THE WRITING ASSESSMENT
2.4.1 Writing Objectives

The objectives for the 1988 writing assessment® were essentially a
revised update of the objectives developed for the 1984 writing assessment.
Because a major development effort was expended in the preraration of the 1384
objectives, NAEP anticipated that those objectives still reflected current
theory of writing. To make sure, however, that the objectives for the 1988
assessment were up-to-date, NAEP sent the 1984 objec:ives to teachers and
theorists 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 vecsion 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/marrative. 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
the forms of written language—concerned itself with such skills as

%Writing 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. 1In
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 effoxt to a minimum.

First, the Learning Area Committee, made up of seven writing
specialists, evaluated and selected the 1584 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 need 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 particuiarly 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 provided to respond to
the writing tasks. A small study on this issue co.ducted in conjunction wich
the South Carolina Department of Education had indicated scme improvements in
performance. Therefore, some tasks were identified to be given .o students in
two versions. In the regular version, fourth-grade students had 10 minutes *o
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 costricts provision for the usual
revision strategies, including peer review and outside consulting recources,
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:ms were reviewed
by ETS subject-area specialists, sensitivity reviewers, and test cditors.
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Subsequent to the internal revie. »rocedures, NAEP staff submi.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 fer the 1988 assessment.

2.4.3 Vriting Background and Attitude Questions

For r asons explainec in Chapter 1, the overall NAEP design between 1984
and 1988 chirged from one where student background questions wc.e BIB-spiraled
across the ussessment 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 ¢ .tensive
development effo.t 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, Langer, &
Mullis, 1986). Tkis pool provided an ample source of questions fc. 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 questioas 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 198% 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 quest.ionnaire 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 own experiences, care
also was given to obtaining a coordinated set of information from teachers and
students. In this way, NAEP was aole 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 AWD 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 adequately reflected in the discussions about the objec:ives
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and the content of the assessment, the civies 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 woulcd also be a very efficient
protocol for development by decreasing the redundarcy of particular aspects of
these related subject areas. Th's model for develpment was accepted by OERI
and ratified by the Assessment Policy Committee at their May 30-31, 1986
meeting. In November 1985, NAEP staff solicited recowmendations for reviewers
and Learning Area Committee membership fr+ the 50 State Testin' ‘rectors.

To enhance state participation in *° actual development of the civics
and U.S. history 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 citizenship)
and although U.S. history had been assessed in 1986, that assessment was a
knowledge-based assessment at only grade 11/-ge 17. Thus, more initial work
was needed to update and elaborate or the existing objectives for civics and
U.S. history.

For civics, a three-dime- -ional matrix made up of content, co.text, and
cognition freme three broad objectives.® The content dimension included the
democratic principles and the purpose of government; the political
institutions; tie political process; and rights, responsibilities, and the
law. Each of tue areas were further broken down into numerous assessment
topics. The concext dimension included home, school, community, state,
nation, and world. These addressed the expectations that civics learning
begins in c..ildhood, continues thro.agh adolescence and schooling, &nd 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 objectives® took form as
a matrix framed by three broad objectives. The first, chronology of events,
persons, and documents, included the following eight hist.~ical periods:

‘Civics Objectives, 1988 Assessment (Princeton, NJ. Educational Testing
Service, National Assessment of Educational Progress, September 1987).

W.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 the Antebellum Republic, 1790-1861; 4) Crisis of the union:
origins of the v .1, 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 the following contextual backgrounds. political life; economic life,
cultural, social, and family life; and intellectual life. Reasoning skills
formed the third dimensi~n 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 civies and U.S.
hictory objectives, the committee sugsested 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 Comnittee who were, by and large,
satisfied with the results.

2.5.2 Civics and U.S. History Item Development

Some of the new itemc 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 itens that were appropriate to the
curriculum, 15 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
guidance provided by the Learning Area Committce. The new items were reviewed
by subject-matter specialists, edited, and presented to the committee. The
cormittee 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 revised and resubmitted in Decembe: to OERI for submission
to OMB. After “ield testing, the Learning Area Committ.e 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 ussessment 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 Com..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 GEJGRAPHY 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 otuer subjects. The design, planning, and
funding for a geography assessment of grade 12/age 17 students commenced man
months later in NAEP’'s 1928 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 arcas—one grade and three blocks of
questions versus three grades with approximately seven blocks of questions per
grade.

2.6.1 Geography uUbjectives

The geography Learning Area Committee first convened at +the end of
January 1987. At this meeting, the objectives of the 1988 geography
assessment® were formulated to reflect the current trends in geography
education. During this process, the Wisconsin geography assessment provided
valuable background information upon which to buitd NAEP's draft framework for
a national assessment of geography. This framework was organized arourd 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,

SGeography 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 irpacts 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 cou.:ituencies and
revised as necessary. Because of the hastened development time and also
because of their keen intecest, the Learning Area Committee remained closely
involved throughout the review and revision process.

2.6.2 Geography Item Development

Foliowing the drafting of objectives, item development proceed:d at an
accelerated pace in order to bring the geogra,hy assessment into phase with
the assessments in reading, writing, civics, and U.S. history. About 10¢
cognitive items were written by ETS test development stafi and 100 items were
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 preparastion did not preclude the standarxd 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 meetilng, 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 five-minute block of
general background questions, one five-minute block of geography background
questions, and thrze l5-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

As 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 agked what geography courses they had taken ducing
high school and how much they studied the various topics covered by the
objectives and assessment items.
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2./ 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 questi. naires
containing 56 questions at grade 4 and 67 questions at grade 8; school
characteristics and policies questionnaires containing 91 questions at grade
4, 94 questions at grade 8, and 107 questions at grade 12; and an excluded
student questionnaire containing 28 questions.

The student, teacher, and school instruments were designed tc 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 was 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 Privace School Teachers and Administrators and The
National Education Longitudinal Study). They recommended a more focused study
of the relationship between student achievemeat and instrurtional 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 items
were then assembled into questionnaires and submitted to internal ETS
procedures to ensure fairness and quality. The background questionnaires were
submitted for OMB clearance together with the cognitive items.

Every student booklet began with a common core of background questions.
In meny 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 thei: 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




assessed in writing were identified and questionnaires were given tc their
writing teachers.

The teacher questionnaire included three sections and took approximately
20 sinutes to complets. The first section focused on individual student
information. All teachers whose students had participated in the asse.sment
were asked to respond to a set of questions about their students. Each
2acher 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 arswered 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 experience.
Almost all of these items were taken from prior assessments.

The school characteristics and policies questionnalire wac given to the
principal in each participating school, and took about 1! minutes to complete.
Three versions were administered—one for each of the three grade/age levels.
The questions asked about the principal’s background and :xperience, 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 secured school cooperation for participation
in field testing for the 1988 assessments of reading, writing, c.vics, and
U.S. history and for the teacher and schonl 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 imnediately began field
testing. The field tests, involving 6,800 students in "2 school districts
across the country, were conducted in February 1987. E{S 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 tects were carried out in 104
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fourth-grade classes, 88 eighth-grade classes, and 80 twelfth-grade 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'rn
provides the mean percentage of correct responses for each item in the field
test, committee members and JAEP staff reviewed the materials according to
five purposes: to determine which items were most related to achievement in
the four subject areas; co evaluate the effectiveness of items designed
specifically to assess higher-order thinking skills; to dete-wine 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.

Unce 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 INCD, 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, writiung, civies, and U.s.
history sere 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 inciusion 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 conferm 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 blucks 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 cogniti+ . items were prepared for
grade 12/age 17. The questions for schliool administrators, teachers, and about
exclided students were assembled into questionnaires.

In addition to the main assessment special studies weve 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 acsessment instruments appear in
Chanter 4.

Subsequent to assembly, all of the assessment bloctks 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 Westat, Inc., field staff responsible for
administering the 1988 assessment.




Chapter 3

SAMPLE DESIGM

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 sa=pling units
(PSUs), across tuie 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 class the samples were of two distinct types. The fir. . type consisted of
the cross-sectional or "main" samples, while the second type consisted of the
trend or "bridge" samples. The populations surveyed with 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 Semples

Bridge to 1984

and
Age Class H Samples ridge to 1986 Civics Bridge
9 Born 1978 and/or enrol“ed Born 1978 ~ad/or enrolled Born 1978
in grade &4 in grade 4
13 Born 1974 and/or enrolled Born 1974 and/or enrolled Brrn 1974

'

in grade 8

Born 1970 and/or enrolled
in grade 12

in grade 8

Born 10/70-9/71 and/or
enrolled in grade 11
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In addition to representing the respective ropulatlons as a whole, the
main samples had as a component a modest oversampling of schools -/ith moderate
or high enrollment of Black and/or Hispanic students (see sectiuvn 3.2). This
oversampling was undertaken to increase the sample ¢ !es of such students,
thus increasing somewhat the reliabilit, of estimates for these minority
groups.

The overall assessment period fell into three time periods - fa.l,
winter, and spring. Not all assessment components were conducted in each time
perio.l. Table 3-2 shows the relationship between the vari.us 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 3/14/88-5/17/88
9 - Croas-aectional (part) Cross-saccional (part)

Bridges to 1384, 1986

13 Bridges to 1884 1986, Cross-sectional {part) Cross~aactional (part)
Civics Bridge

17 - Croas-sectional (parct) Cross- ;ectional (part)
Bridges to 1984, 138€,
Civics Bridga

This chante. 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 Progress—Sampling and
Weighting Procedures, Final Report (Rust, Bethel, Burke, & Hansen, 1990).

3.1 PRIMARY SAMPLING UNITS

In the first stage of sampling, the United 3tates (the 50 states and the
District of Columbia) wes divided into geographic primary sampling units
(PSUs). Each PSU met a minimum size requirement (a pcpulation of at leas:
60,000 in the 1980 Census) and comprised either a metropolitan statistical
area (MSA), a single zounty, ox (more usually in the case of nonMSA FSUs) a
grougp of contig:ious vounties. In the case of New England MSAs, which are not
formed from whole counties, the correspond!..z New England County Metropolitar
Areas, which are defined in terms of whole counties, were Jesignated as _he
PSUs. The New York City MSA was d‘vided along cotaty/borough lires inco thiece
PSUs for reasons of administrative ai.’ sampling convenience. Each PSU was
contained entively within one of the four :eglons defined in Tabe 2 2. These
regions were used to stratify the sample of PSUs, ensuring that each region
was adequately represented in the various esssessment samples.

52

N
Qo




Northeast

Connecticut
velaware
District of
Columbia
Maine
Maryland
Massachusetts
New Hampshire
New Jersey
New York
Pennsylvania
Rhode Island
Vermont
Virginia*

Tsble 3-3
Geographic Regions Used for Stratification

Southeast

Alabama
Arkansas
Florida
Georgia
Kentucky
Louisiana
Mississippi
North Carolina
South Carolina
Tennessee
Virginia¥*
West Virginia

Central

Illinois
Indiana

Towa

Kansas
Michigan
Minnesota
Missouri
Nebraska
North Dakota
Ohio

South Dakota
Wisconsin

West

Alaska
Arizona
Caiifornia
Colorad.
Hawaii
Idaho
Montana
Nevada
New Mexico
Oklahoma
Oregon
Texas

Utah
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.
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).

Such MSAs were split

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 ot the required national sampling

rate.

The represents :iveness of the sample for minority groups was enhanced

by ensur 1g 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 the
PSUs in these strata were mnot included in the sample ~ith certainty), and a
sample PSU was selected from each stratum.

The PSUs were classified into four regions, each contsining about one-

fourth of the U.S. population.

(Table 3-3).
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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 minorizy. 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 NonMSA PSUs
Regular High-minority Regular High-minority

Region Strata Strata Strata Strata
Northeast 8 c— 2 —
Southeast 4 6 4 6
Central 8 —_ 6 —_—
Vest 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 define. .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-minoricy
subuniverses, in which the agg.egate 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 nercentage change in total population since 1970, the per
capita aducational expenditure, and the percent of persons employed in
manufacturing (MSA subuniverses only) and tiie percentages of rural and urban
dvellers (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 subuniverses 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, PSUs varied considerably
as to their probability of selectiocn, 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 assessmant year, and some of the larger noncertainty PSUs were
retain:d for two guccessive 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 t+ randomly equivalent subsamples, une to be asse¢ 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
result was 56 winter PSUs, inciuding 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 whii.h assessients were
conducted only in the spring. and the 18 winter and spring PS'ls.

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

The bridge assecsments used a series of subsamples of the 94 PSUs used
for the main assessment. The age class 9 bridge assessments, whicn 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 PSUs selecced from the complete
set of 94 PSUs witl 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 pro:ess of designating PSUs as winter or
spring. As for the winrter and spring subsamples, the 18 largest certainty
PSUs were retained in the fall bridge sample with certainty. The distribution
of PSUs among tt.e fall, winter, and spring acsessment periods is il.ustrated
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

8 smaller
30 noncertainty cortainty
PSUs PSUs } Spring sample (56 PSUs)

41

18 largest
certainty
PSUs

10

} Hinter sample (56 PSUs) { 8 smaller 30 noncertainty
certainty PSUs
PSUs

Denotes fall sample (64 PSUs)

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 hridgc sessinns and
the main sessions for age class 17 primarily because the definitions for
student eligibilicy, based on age and grade, di<fered substantially be:w2en
the * o samples, even though the same population of schools was surveyed in
each case. Conlitions of administration varied somewhat also.



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 and 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.ven sample. For each age class, only a
fractio. of one percent of age-eligible students was errolled 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. Thrus
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

Frame included schools

Age Class 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 i1eplacement) 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 class 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 witli certainty within a relatively small selected PSU.
Schools with fewer than 20 estimated grade/apye 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) :nrollment in excasss <
15 percent of total enrollment was given double the probability ol 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 ovarall 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 predesignated 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 el.gible students. This
propoxtion 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 V2 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, with 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
bride= assessments (see below). These schools were then excl..ed from the
frame when the samples of schools were drawn for the main assessments.

Adjus ‘ts were made to reflect the appropriate probabilities of selection,
and tuu. e sample weights, to yield unbiased estimates for both bridge and
main samples. Schools celected 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 fo. 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 tb2 1986 date tc which the Quality Educatjon Data lis.
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 inclvsion for a given age class for each
such school was determined by the estimated number of cligible s...ents
enrolled in the schooi, 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 schcol in one of three initial main samples. These
district level probabilities were obtained by recoastructing 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 probavilities 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 class 17. Threas new schiools were added to
the sample #n 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 (tc 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 chosen
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 3-5 shows the
number of in-scope schools selected, cooperating, and substicuted, in each of
the school sesmples. The participation rates given are based on the initially
selected samj .e of schools. These response rates are comparable with those of
previous assessments conducted during the 1980s. Note that since the respounsc
rates quoted do not include the substitute selections, the potential for
nonresponse bias is likely to be sumewhat 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 seleccted with no eligible students
enrolled resulted primarily from the fact that, for example, for prade 8/age
13, some schools with grades 6, 7, or 9, but no grade 8, were sampled. Such
schools had a reasorable 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.

5t

o, JAFuIToxt Provided by ERIC




Table 3-6
School Sample Sizes, Refusals, and Substitutes
Main Samples

Age Class 9 Age Class 13 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 89u* 89%* 81A** 874
Participating; no eligible

enrolled 4 39 13 56
Substitutes parvticipating 9 14 8 31
Final assessed sample 336 413 312 1,061

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

*%* Ko assessment for grade 12/age 1" was conducted before 1988. ThL. rate gquoted here is for the
1986 grede il/ege 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 reline 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) f:om the ..ubsample of 64 PSUs that had been designated as
the age «lass 13 bridge PSUs. One school or school cluster was selected in
each PSU, except that three schools or school clusters weie selected from each
of the two largest £SUs (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
administeved in each PSU. How: cor, 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 e admiristered
at least once in each PSU was modified sc¢ that each session type would be
administered at least once in at least 52 PSUs. To avoid the possibility that
a particular bridge sessivon 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
cluster with probability proportional to the estimated number of age and grace
eligibles within the school(s).

Schools were selectea for the age class 9 bridge assessment. (conducted
in the wintar of 1988) from the subsample of 56 PSUs desirnated for the winte.
assessment. Four types of bridge sessions were to be adwministered. 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 wirter or a, winter and spring. Schools or school clusters
were sampled in the same manner as for age class 13 exceg: 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 sescion types was to be administered within at
least one school or school cluster in each of the 56 PSUs. Two schools (or
s hool clusters) were selected per PSU, with six selectiors being made from
each of the two largest PSUs.

Substitute selections were made for nonparticipating bridge sample
schools in certain P5Us 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 tne 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 « 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 anc ‘e
grade 11/age 17 spring main sample.
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Table 3-7
Scliool Sample Sizes, Refusals, and Substitutes
Bridge Samples

Grade 4/Age S Grade 8/Age 13 Grade 11/Age 17

(Winter) (Fall, (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
scnudls in the following manner. First, the number of sessions per school was
established. Thi: 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 wer:z conducted.
However, schools with fewer chan 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 follosing section shows, among other things, the
various bridge sample session types conducted for sach 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 feasible, session
assignment was delayed until after it was determined that a selected school
would participate. On a few occasions, a session could not be conducted in a
school that, at the time of session assignment, was expected .o participate
but subsequently did not. As a result, two rypes 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 1? 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 uge 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, students 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 namber
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 questionnaire data were not obtained in time) an estimate of the
number of grade- plus age-eligible students was established for each schoel.
4 Session Assignr'nt 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 suich
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 for schools in which all eligible sctuderts
were to be assessed. The appropriate sampling interval was specified for
schools with larger numbers of eligible ..udents, such as to give the
appropriate maximum sample size (described above fur each age class) ir the
case that the school had an enrollment of eligible students exactly equal to
that predicted.

1f the Westat supervisor found that, when applied to the numbered list
of eligible students assembied 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 base 1 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. Irn this latter case the sample si- was
increased to the appropriate level. This procedur gave a suitable com. Jmise
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 saaple weighting. Supervisors were nol required t- deri.:
or record within-school sampling rates.

Table 3-8 shows the number of students per schvool 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;pically
dozens of students were assessed in total in a particular school. TF s the
extent of clustering of the sample is in general quite modest, becaust¢ 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 exclude d 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 students excluded from bridge assessments and students excluded from
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 1ll) were treated as separate trom the excluded students in the
main assessment (with 2 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 assessa! e, would have subsequently
been dropped from a bridge tape session sample tecause of age ineligibilicy.
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 : dent samples (all
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Age

A;

Age

Age

Age

Age

Sample

Class 9 Bridges

Class 9 Main

Class 13 Bridges

Class 13 Main

Class 17 Bridges

Class 17 Main

Number of Students per School for Each Session Type

ess

e

Spiral booklets 51-5§

Tape booklet 91
Tape dooklet 92
Tape booklet 93

Spiral

Spiral booklets
Tape booklet 90
Tape booklet 21
Tape booklet 92
Tape booklet 93
Spiral

Spiral booklsts
Spiral booklets

Tape booklet 90

Spiral

! Ths next highest was 159.

The per-item sample sizes for the main samples are for the major cross-sectionsl semplos only.
components as geography (at age class 17) or international mathematics (at age class 13).
¢ for booklets 61-66

9 for booklet 67

¢ The next highest was 200.

51-56

51-56
61-67

Table 3-8

No. of Students
per Session Type

Bridge No. of per School
Iype  Schools Mean Max.
to 1986 152 3.1 81
to 1984 112 11.4 39
to 1684 111 11.2 37
to 1984 112 10.7 22
— 334 68.9 219*
to 1986 143 38.5 135
Civics 105 18.5 55
to 1984 73 16.2 36
to 1984 73 17.5 36
to 1984 71 17.7 56
— 410 89.5 221
to 1986 107 43.2 84
to 1984 119 59.3 140
Civics 97 18.4 27
— 312 104 .8 241°
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11.
11.
10.

8.

6.
18.
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17.
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6.
7.
6.
19.
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o
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14
39
37
22
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23
55
36
36
56

16°
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10¢
474
27
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age- or grade-eligibie students were considered, and also increased the sample
size of grade-on.y-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 exciuded students and,
in the case of bridge samples, removing these students selected for tape
sessions who were not age eligible. For a given session, a makeup session was
called for when, for various reasons, mare than a tolerable number of invited
students failed to attend the originally scheduled session to which they were
invited. The participation rates given in the table express the n aber
finally assessed as a percentage of those initially invited in the
participating schools. The rates for bridge and main samples are combined for
age class 9 and age class 13, since the student eligibility criteria were the
same in bxidge and main samples for these age classes. Tor grade ll/age 17
samples, predominantly eleventh graders were selected, whereas for the grade
12/age 17 sample predominantly twelfth graders were selected. For each age
class, Table 3-9 presents comparison rates for the most recent assessment
(indi:ated in parenthesis) in which a sizeable sample from the corresponding
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

Previoss

Previous Number Participation Participation
Excluded (2) Excluded (%) Invited Rate (2) Rate ()
Grade 4/age 9 6.3 3.8 (1984) 34,535 92.6 91.3 (1984)
Grade 8/zge 13 5.3 3.6 (1984) 54,466 88.4 87.3 (1984)
Grade 1l/age 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 exciuded for reason of limited English language
proficiency. 1In large part this appears to be attributable to the increased
practice of educating native Spanish speakers in Spanish in elementary
schools. 1In 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 .able 3-10. Th«
table shows the percentages of students assessed, from among those who would
have been assessed if all initially selected schools had participated, and if
all invited students had attended either an initial or make-up session. The
results show that, consistent with earlier rounds of NAEP, the overall level
of 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-graac students sampled for the main assessment of reading and to the
writing teach.trs of eighth-grade students sampled for the main assessment of
writing. The purpose of drawing these samples was not to es:iimate the
attributes of the teacher population, but to estimate the number (proportion)
of students whose teachers had various attributes and Lo 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 eacn 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 students (up to a maximum of 10) who had been assesse!
for reading in the main assessment; if more than 10 students fictted the
criteria, a random sample of 10 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 reading instruction the student
receZved. The analysis of the read.ng teachier questionnaire cata is discussed
in se tion 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 quostionnaire. Up to seven teachers were
selected 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 atout the writing
instruction the student received. The analysis of the writing teacher
questionnaire data is discussed in section 11.Z2.
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Table 3-10

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

Main Samples

School participation

Student participation

Overall student participation
Number of participating students

Bridge Samples

School participation

Student participstion

Overall student participation
Number of participating students

Overall

School participation

Student participation

Overall student participation
Number of participating students

Age Class 9

88.7%
92 .8%
8o.3%
23,092

87.2%
92.2%
80.4%
8,899

88.3%
92.6%
81.8%
31,991

Age Class 13

86.6%
87.8%
76.0%
36,699

92.7%
90.0%
83.4%
11,423

87.8%
88.4%
77.6%
48,122

age Class 17

82.8%
78.5%
65.0%
32,710

78.1%
79.2%
61.9%
13,460

81.4%
78.7%
64.1%
46,170

Overall

86.1%
85.4%
73.0%
92,501

86.8%
85.9%
72.6%
33,782

86.3%
85.5%
72.9%
126,283

o
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Chapter 4

ASSESSMENT INSTRUMENTS!

Janet R. Johnson

Educational Testing Service

The 1988 assessment incorporated four types of instruments: student
ascessment booklets, a guestionnaire abovt 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 chapter describes thc assessment
instrumerts and begins with a discussion of the way in which the item. were
organ:ized into blocks to create the student assessment instruments.

4.1 HAIN SAMFLE STUDENT ASSESSMENT INSTRUMENTS

Student assessment booklets contained both cognitive and nonzognitive
items. Cognitive items were used to assess student achievement in “he subject
areas of reading, writing, civies, U.S. history, and geography. Noncognitive
items were used to gather student background and attitude information. Some
noncognitive items were presented to every studert; these were placed together
in a block called the common bac.;ground block or common core ind covered such
topics as race/ethnicity, levels of parental education, items in the home,
hemework, and television watching 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
related to the same subject area.

Main assessment focused-BIB booklets achieved a certain degree of
uniformity in that each bookle. contained five discrete blucks of items: the
.irst klocs contained the common core block of background items; the second
block vontained the subject-specific attitude items; the remaining three
blocks each contained cognitive items specific to a particular subject area.
Each studznt at all three grade/ages was administered a single booklet.

Main assessment intercorrelation booklets resembled the focused-*1B
booklets except that the three blocke containing cognitive items each .overed
a vifferent 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 Asses<ment of
Elucational Progress 1988 Public-use Data Tapes Version 1.0 User Guide
(Regers, Kline, Johnson, & Rust, 1989, and in particular to Debra Kline for
portions of this chapter.
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Main assessment special booklets 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. 1In additi in,
there were two special study booklets crzated 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 decument literacy blocks. These booklets were designed to allow
the assessment of document literacy and its relation to reacding proficiency.

Block Timing

The common core background question block appeared first within every
booklet. It was read aloud to grade 4/age 9 students and took ipproximately
10 minutes to complete. The o.her grade/ages were given five minutes in which
to complete this section and only the first question, regarding scudent
rece/ethnicity, was read aloud.

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

The remai..der 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 °3 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 pai. of blocks within 4 subject area
appeared in at least one booklet. The c2*4l pool of items was so ‘arge that
no individual student could have received all items.

The assessment bockleis themse'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/+ : 13 Grade 12/Age 17

Reading 7 7 7
Writing 7 7 7
Civices 3 7 7
History 3 7 7
Geography - - 3
Intercorrelation 9 9 9
Long Writing 6 6 6
Document Literacy - 3 3

N
o
w
fuart
w
P

Total

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 ir the booklet, or filling in ovals o1 a
scannable answer sheet).

Tables 4-5, 4-6, and 4-7 display the composition of individual blocks of
items adminisctered in the main NAEP assessment. These tables provide the item
placement number within each bleck 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 3BRIDGE SAMPLE STUDERT ASSESSMENT INSTRUMENTS

The 1988 assessment included four distinct bridge (or trend) studies.
These are each described below. Tablec 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 cognitive 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 (Bl), the civics background and attitude block from the ma‘n
assessment (Cl), and three blocks of cognitive items (CS, Cl0, and Cli).
Blocks Bl and Cl each tc.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

Common Subject Area Number of

Response Background Background Booklets

Subject Area Booklet Methodt Block Block Cognitive Blocks Administered
Writing 1 B Bl W1 W2 W3 W5 896
2 B Bl Wl W3 W4 121 892
3 B Bl W1 W4 W5 W7 894
4 B Bl Wi W5 W6 w8 900
5 B Bl W1 43 w7 w2 901
6 B Bl W1 w7 w8 W3 882
7 3 Bl Wi W8 w2 W4 882
Reading 8 R Bl R1 R2 R3 RS 889
9 B Bl R1 R3 R4 R6 879
10 B Bl R1 R4 RS R?7 876
11 B B1 R1 RS R6 R8 885
12 B B1 R1 R6 R? R2 883
13 B 31 R1 R? R8 R3 884
14 B Bl Rl R8 R2 R4 881
U.s. Bistory 15 B Bl H1 H2 H3 ;) 2664
Civics 16 B Bl Cc1 c2 c3 C4 2652
Intercorrelation 17 B Bl X1 H2 c2 R2 869
(Reading, 18 B B1 X1 R3 H3 c3 884
U.S. History, Civics) 19 B Bl X1 o } r7 H4 8858
Long Writing 20 B B1 Wi L3 WS 880
21 B Bl Wl LI} Wio 877
22 B3 Bl Wl H5 W1l 877
TOTAL MAIN SAMPLE BOGCKLETS. . . 23012

t B = scannable bockl-t
hedia)

O

ERIC .90

s by




Table 4 -3

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

Common Subject Area Hu wer of
Respo~se Background Background Booklets
Subject Ares Booklet Methodr Block Block Cognitive Blocks Admivuistered

Writing 1 B Bl Wl W2 W3 WS 866
2 B Bl Wl W3 W4 W6 854
3 B Bl Wl W4 W5 W7 862
L} B Bl Wl WS W6 W8 360
5 B Bl Wl W6 W7 W2 848
6 B Bl Wl W7 W8 W3 862
7 B Bl Wl W8 W2 W4 859

Reading 8 A Bl Rl R2 R3 RS 855
9 A Bl Rl R3 R4 R6 856

10 A Bl Rl R4 RS R? 849

11 A Bl R1 RS R6 R8 845

12 A Bl R1 R6 R7 R2 855

13 A Bl R1 R? RC R3 795

14 A Bl R1 R8 R2 R4 857

U.S. History 15 A Bl Hl H2 | 7] HS 854
16 A Bl 308 H3 H4 5 872

17 A Bl Hl H4 HS a7 851

18 A 1 Hl HS d6 d8 357

19 A vl H1 HE H? H2 865

20 A Bl Hl H? Hs8 H3 854

o° A Bl Hl H8 H2 H4 835

Civics 22 A Bl c? c2 C3 C5 859
23 A Bl C1 C3 C4 C6 £55

4 A Bl <1 C4 C5 c? 845

25 A Bl C1 c5 Cé c8 823

26 A Bl C1 C6 c? c2 r75

27 A Bl (03 c? c8 C3 41

28 A Bl C1 c8 c2 C4 863

Intexrcorrelation 29 A Bl X1 H6 c? R3 859
(Reading, 30 A Bl X1 RS BS c2 858
U.s. Bistory, Civics) 31 A B? X1 C6 R6 H2 873
Long Writing 32 B Bl Wl W6 W9 858
33 B Bl ¥l W8 W19 869

34 B Bl Wl W4 W1l 859

Document Literacy 35 B Bl R1 R2 D2 RS 1267
36 L Bl R1 D3 R? D4 1266

TOTAL MAIN SAMPLE BOOKLETS. . . 31601

t A = scannable snswer sheet, B = scannable booklet




T el
Table 4-4
Booklet Contents and Number of Booklets Administered
Main Sample, Grade 12/Age 17
Common Subject Area Number of

Response Background Background Booklets

Subject Area Booklet. Methodi Block Block Cognitive Blocks Administered
Writ.ag 1 B Bl Wl W2 W3 W5 827
2 B Bl Wl W3 W4 W6 235
3 B Bl Wl W4 W5 W7 813
4 B Bl W1 W5 W6 W8 827
5 B Bl W1 W6 W7 W2 821
6 B Bl Wl W7 W8 W3 315
7 B Bl Wl W8 W2 W4 802
Reading 8 A Bl R1 R2 R3 R5 822
9 A Bl R1 R3 R4 R6 814
10 A Bl R1 R4 R5 R7 824
11 ¢ Bl R1 R5 R6 R8 826
12 A Bl R1 R6 R7 R2 823
13 A Bl R1 R7 R8 R3 838
14 A 31 R1 R8 R2 R4 821
U.S. History 15 & Bl H1 B2 H3 HS5 831
16 A Bl H1 B3 H4 HE 827
17 A Bl Hl H4 HS5 H7 830
18 A Bl H1l BS H6 H8 820
19 A Bl Hl H6 ;¥4 H2 829
20 A Bl Hl H7 38 B3 824
21 A Bl H1 H8 H2 H4 819
Civics 22 A Bl C1 cz c2 C5 818
23 A Bl Cl c3 C4 c6 809
24 A Bl Cl C4 c5 c7 817
2% A Bl Cl c5 Cc6 cs 807
26 A 21 Cl Cc6 c7 c2 10
27 A Bl Cl c? cs %3 814
28 A Bl Cc1 cs c2 C4 808
Geography 29 A Bl Gl G2 G3 G4 2446
Intercorrelation 30 A Bl X1 R2 H6 G4 817
(Reading, U.S. History 31 A Bl X1 H2 R5 C4 815
Civics, Geography) 32 A Bl el G2 [of} R8 806
Long Writing 33 B Bl Wl W6 W9 799
34 B Bl Wi W8 W10 811
35 B Bl Wl WA W1l 820
Document Literacy 36 B Bl R1 R2 D2 RS 1217
37 B Bl R1 p3 R7 D4 1208
TOTAL MAIN SAMPLE BOOKLETS. . . 32710

{ A = scannable answer sheot, B = scannable booklet
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Table 4-5

1988 Main Sample Block Information, Grade 4/Age 9

Total
Order of Order of Total Open-ended
Background Cognitive Total Cognitive Cognitive

Block Type Items Items Items Items Items
9B1 Common Bkgd. 1-21 z1

_ 9Rr1 Rdg. Bkgd. 1-10 10

o 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 L-15 15 15
9R8 Reading 1-11 11 11 1
vl Wrt. Bkgd. 1-10 10
w2 Writing 1 1 1 1
w3 Writing 1 1 1 1
4 Writing 1 1 1 1
95 Writing 1 1 1 1
Iv6 Writing 1 1 1 1
w7 Writing 1 1 1 1
w8 Writing 1 1 1 1
w9 Long Writing 1 1 1 1
9410 Long WYriting 1 1 1 1
9W1ll Long Writing 1 1 1 1
9c1 Civics Bkgd. 1-9 9
9c2 Civics 1-15 15 15
9C3 Civics 1-16 16 16
¢4 Civics 1-20 20 20
LH1 Hist. Bkgd. 1-9 9
9H2 History 1-15 15 15
9H3 History 1-15 15 15
9H4 History 1-15 15 15
9X1 Intercorr. Bkgd. 1-10 10
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Table 4-6

.988 Main Sample Block Informatioi., Gr de 8/Age 13

Total
Order of Order of Total Open-ended
Background Cognitive Total Cognitive Cognitive
Block Tyoe Items Items Items Items Items
13B1  Common Bkgd. 1-21 21
13R1  Rdg. Bkegd. 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 Readizng 1-18 18 18
13R7 Reading 1-19 19 19
13R8  Reading 1-15 15 15 1
13W1  Wrt. Bkegd. 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
13912 Long Writin 1 1 1 1
13W1ll Long Writing 1 1 1 1
13C1  Civies Bkgd. 1-25 25
13¢2" Civies 1-26 26 26
13€3 Civies 1-24 24 24
13C4  Civies 1-30 30 30
13¢5 Civices 1-27 27 27
13C6 Civics 1-24 24 24
13C¢7 Civics 1-22 22 22
13C8 Civics 1 1 1 1
13H1  Hist. Bkgd. 1-27 27
13H2 History 1-26 25 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
13H8 History 1 1 1 1
13D? Doc. Lit. 1-10 10 10 7
13D3 Doc. Lit. 1-14 14 14 19
13D4  Dcec. Lit. 1-13 13 13 10
13X1 Intercorr. Bkgd. 1-25 25
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Table 4-7

1988 Main Sample Block Information, Grade 12/Age 17
Total
Order of Order of Total Open-ende .l
Background Cognitive Total Cognitive Cognitive
Block Type tems Items Items Items 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
1742  Writing 1 1 1 1
1743  Writing 1 1 1 1
17W4  Writing 1-2 2 2 2
1745  Writing 1 1 1 1
17v6 Writing 1 1 1 1
1747 Writing 1 1 1 1
1748 Writing 1 1 1 1
1749  Long Writing 1 1 1 1
17410 Long Writing 1 1 1 1
17W1l1 TLong Writing 1 1 1
17€1  Civics Bkgd. 1-34 34
1762 Civics 1-26 26 26
17¢3 Civics 1-26 26 26
17¢c4  Civies 1-25 25 25
17¢5 Civies 1-27 27 27
1766 Civics 1-24 24 24
17¢7 Civies 1-72 22 22
17C8  Civics 1 1 1 1
17H1  Hist. Bkgd. 1-36 36
17H2 History 1-28 28 28
17H3 History 1-25 25 25
17H4  Histo'y 1-25 25 25
17H5 History 1-26 26 26
17H6  History 1-28 28 28
17117 History 1-28 23 28
17H8  History 1 1 1 1
17G1  Geog. Background 1-28 28
1762  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 Intercorr. Bkgd. 1-36 36
77
55!




Table 4-8

Booklet Contents and N .mber of Booklets Administered
Bridge Samples, Age Class 9

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

Response
Subject Area Pooklat Methodt
Reading and 51 Cc
Writing 52 Cc
53 (o4
54 c
55 c
56 c
3RIDGE TO 1986, AGE 9
Respouse
Subject Area Book »t  Methodi
Recding, Hathomatics, 91 B
and Science 92 B
93 B

Coamon Subject Arsa Number of
Background Background Booklets
Block Block Cognitive Blouks Administored
cc $ (o 1 Q 884
cc H 3| E R 879
cc $ (o X J 860
cc } G o) E 853
cc H M 5 N 861
cc $ v R 851
TOTAL 1984 BRIDGE BOOXJ ETS. 5188
Common Subject Area Number of
Background Background Booklats
Block Block Cognitive Blccks Adminisntored
B1 H R1 M1 S1 1274
B1 1 S2 R2 3 1240
B1 H M2 S3 R3 1197
TOTAL 1966 BRIDGE BOOKLF™3. 3711

t B = scannable booklet, C = circled-answer booklet
{ Subject area background questions ere included im the cogritive blocgxs “nr this booklet.




Table 4-9

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

BRIDGE TO 1984, GRADE 8/AGE 13

Coomon Subject Area Number of
Respon~é Background Background Booklets
Subject Area 3 klet Metlodi Block Block Cognitive Blocks Administered
Reading and 51 (o} cc $ ] X D 907
Writing 52 c ce $ c L Q 915
53 c cC $ ld E R 924
54 c cC 4 N c D 927
55 c cC $ G (o] E 906
56 [ cC H G J P 921
TOTAL 1984 BRIDGE BOOKLETS. 5500
CIVICS BRIDGE, AGE 13
Cocmon Subject Area Numter of
Resporn:~ ¥ ickground Background Booklets
Subject Area Booklet Method{ Block Block Ceznitive Blocks Administered
Civics g0 B Bl Cl cs Ci10 Cl1 1938
TOTAL CIVICS BRIDGE BOOKLETS. . . 1933
BRIDGE TO 1986, AGE 13
Common Subject Area Number of
Response Background Background Booklets
Subjoct Area Booklet Method{ Block Block Cognitive Blocks Administered
Reading, Mathematics, 91 B Bl 3 R1 M1 S. 1405
and Science J2 B Bl $ s R2 M3 1281
93 B Bl H M2 s3 R3 1256
TOrAL 1586 BRIDGE BOOKLETS. 3942

{ B = scannable booklet, C = circled-answer booklet
$ Subject area background questions are inc'uded in the cognitive blocks for thiz 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

Common Subject Area Rumber of
Respense Background Background Booklets
Subject Aresa Booklet Metuodt Block Block Cognitive Blocks Administered
Reading and Writing 51 c cc $ M X D 774
52 Cc cc $ Cc L Q 768
53 Cc cc $ R E R 770
54 Cc cc $ N Cc D 777
55 Cc cc t G (o] E 2"
56 Cc cc $ G J P 762
TOTAL 1984 BRIDGE BOOKLEIS. . . 45622
BRIDGE TO 1986, GRADE 11/AGE 17
Coomen Subject Area Number of
Response Background Background Booklsts
Subjuct Area Booklet Methodt Block Block Cognitive Blocks Administered
Recding, Mathematics, 61 B B1 $ R2 M4 M2 799
and Science 62 B Bl $ M1 R2 Mg 786
63 B Bl $ S1 S11 R1 798
64 B Bl $ S2 S84 RS 779
65 B Bl $ 83 R6 M3 780
66 B Bl $ R3 R4 R2 761
U.S. distory 67 B Bl H2 H3 H4 2349
TOTAL 1986 BRIDGE BOOKXLETS. . . 7052
CIVICS BRIDGZ, AGE 17
Coamon Subject Area Number of
Response Background Background Booklets
Subject Avea Booklet Methodt Block Block Cognitive Blocks Administered
Civics 90 B Bl C1 c9 Cl0 cCi1 1786

TOTAL CIVICS BRIDGE BOOKLETS. . . 1786

1 B = scennable booklet, ! = circled-answer booklet
{ 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 develored 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-orly
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 ll/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 the:
used in the 1984 assessment. Blocks C, D, E, and G are writing blocks; . _.cKks
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 the other grade/ages; 14 minutes were
allowed to complete each cognitive block (except for block V, which was
allowed 28 minutes).

Bridge to 1986 fitr 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 administered
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 (Bl and
three blocks of cognitive items—one reading block (R1-R3), one science block
(S1-S3), and one mathematics block (M1-M3). The cognitive blocks also contain
subject-related background and attitude questions.
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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.

Bridgz to 1986 for Grade 11/Age 17 (Reading, Mathematics, Science, and U.S.
History-—Booklets 61-67)

These bridge samples are comparable to the 1986 main assessment. Seven
assessment booklets were administered to samples of grade 1l/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 (Bl) and
three blocks of cognitive items in various combinations of reading (R1-R6),
science (S81-S4, S11), and/or mathematics (M1-M3, M9). Booklet 67 contains a
common background block (Bl) and three history blocks (H2-H4). The cognitive
blocks ais¢ contain subject-related background and attitude questions. 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,K 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 methcde 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 urk
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 populatijon.




The School Characteristics and Policies Questionuaire

The scheol 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 Renee 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 Dat:
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 (f 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 gecgraphic areas. These aieas 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
respensible 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 iate 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
*he winter and spring, supervisors worked in an average of 1-2 PSUs.

0f the 11 fall supervisors, six had worked on NAEP during at least one
of the pas: ass:ssments. With the awarding of the new contract and expansion
of work for the winter and spring, 26 additional super-isors 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 1l 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 them 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. 1In October, 26
suparvisors 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 the:e to
help the supervisors gain cooperation from schools and districts. The
training was conductea by the Westat proje:t director and field director. ETS
Princeton 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 SCHUGLS
5.3.1 Preliminery Contacts

During June, "uly, and August 1987, while Westat was recruiting
supervisors and develc, ing materials, ETS was making prelininary contacts
preparatory to obtaining school cooperation. The schedule of these
preliminary activities is outlined below and discussed in mor- detail
following the outline.

Contact

Date 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

supecrintendents of public and parochial schools and
principals of private schools selected for the entire
1988 assessment within the state.




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 scYools in the official’s
jurisdiction;

. a fact sheet on NAEP; and

o 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 cthe supervisors and ETS regional office staff had been trained,
they began working :o obtain cooperation. The schedule of these contacts
follows.

Contact
ate HMade by Activity
Sept. 8- District supervisors Calls were made to districis with schools
Oct. 9 for fall assessment, selected for fall assessments. The calls
with ETS assistance 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
forin. 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 winter/spring
assessments would occur later.
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Sept. 8-
Oct. 9

Sept. 8-
Oct. 9

Sept. 14-
Oct. 9

Oct. 28-
Dec. 4

Oct. 28-
Dec. 15

ETS

Westat home office

Fall district
supervisors and ETS

District supervisors
for winter/spring
assessment, with ETS
assistance

Westat home office

Calls were made to districts with four or
more schools selescted 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 questionmnaire; and

° other informational materials (the
same as those sent to
superintendents).

Introductory meetings were conducted for
schools in the fall assessment.

Calls were made to districts with scnools
selected for winter/spring assessments.
The supervisor filled out the Introductory
Meeting form, the School Update Form, and
the 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 Update Form would tave
alresdy bren 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, ET3 regional or naticnal
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
introductory 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 reccrd 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
meetings—one for districts with schools in the fall assessment and ancother
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
wintec/spring schools, =ud 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 Natinnal Assessment
of Educational Progress—Sampling and Weighting Procedures, 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 mcetings were taking place, the
procedures for contacting and gaining cocperation 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 tken 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 provided assistance as needed in
contacting districts and schools.
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5.3.3 Results of School Cooperation Effort!

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 nriginally selected for the 1988 as.essment, 1,412 cooperated.
An additional 88 would have cooperated, but they did not have any eligible
students enrolled and 230 refused. The other 46 schocls were closed or out-
of-scope.

The coeperation rate (86.7 percent) for the 1988 assessment was about
the same as in 1986 hut less than in 1984 (88.1 p~rcent).

As Table 5-2 indicates, the school cooperation ratz 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 <f 1987
and had the highest schcol cooperation rate (92.7 percernt). The bridge
assesswents 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 cwoperation rate of only 78.1
percent.

5.4 OVERVIEW OF THE SUPERVISORS' MAJOR TASKS

During the assessment phase of the project, the supervisors wera
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.

J Review the Sessjon Assignment Forms for the PSU and formulate a
plan for scheduling assessment activities in each school.

!The summary numbers presented in Table 5-1 cefer 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, the school appears in the
counts for each of the appropriate assessment samples in Tables 5-., 16-4, and
16-5.
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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 Number of Cooperation

Cooperating Kefusals Rate
Age class 9 main NAEP 3.7 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%

Cooperating + no eligibles enrolled
Cooperating + no eligibles enrolled + refused

* Cooperation rate
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Contact each school one week before the assessment week and
confirm the exact days for the assessment; remind the school
coordinater 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.

Collec: school characteristics and policies questionnaire from
each schcol.

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 sessiun and
complete an Administration Schedule for each session.

Prepare an excluded student questicnaaire 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 eacnh 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 arrangeunents 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.

° Czll the field director immediately if there was any problom
corrleting the assessments in a PSU.

5.5 HAKING ARRANGEMENTS FOR THE ASSESSUENTS

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.
s Identify a sciiool 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 instructicus specified who
should be listed and the information (birth date, gender, race/eathnicity, 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 instructions made it clear that computer lists were perfectly
acceptable as lon,, 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
assecsed. The time interval between the selection of the sample and the
assessment varied, depending on several factors; however, the avera,: 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
2 lirited their flexibility in scheduling sampling. Also, the schools’
: preference for early sampling had to be balanced against the importance of
: having an up-to-date sample. The more time that elapsed between sampling anc
assessment, the more likely that the sample wou'ld include students who had
dropped out and that it would exclude newly enrolled students. These prollems
were most severe in the large urban high schools.

. Once the supervisor had re—iewed the lists for completeness and
accuracy, he or she selected the sample following the instructions en the
Session Assigmsent Form. Iin 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 sam, ling 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 students to attend each assers iment
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 cdetermined 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 tw.as administered.

Once the arrangements had been set and the Administration Schedules
filled out, the supervisor distribuc.ed the excluded student questionnaires.
5.7 DISTRIBUTING AND COLLECTING NAEP QUESTIONNAIRES

The school characteristics and policies quest. onraire, 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 filied out for every sctudent
who was sampled for the assessment but excluded by the school. Schools could
exclude studeuts with limited English speaking ability and those who were
mildly mentally retarded (edacatls‘ or functionally disabled, if in the
judgment of school staff or it a review of the school records indicated that
they were unable to take th: assessmen..

Main NAEP schools scslected for the grade 4/age 9 and grace 8/age 13
assessments were asked to participate in a post-assessment teacher survey.
The rupetrvisor used the cumpleted Administration Schedules to identify those
fourth-grade students o completed reading booklets and eighth-grade students
who completed writing sooklets. To identify the teachers for the survey, the
cschool coordirator was asked to identify the reading/English teachers of those
students. These were the teachers selected fo: the survey. The supervisor
gave the school coordinztor a teacher questionnaire to distribute to each
selected teacher. The supervisor (or exercise administrators) returned to
these schools to pick ur the teacher questionnaires a few days after the
assessment.

The supervisor attempted to collect all the completed questionnaires on
the assessment day except for 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 pnstage-paid envelcpe to be used tc mail the forms to ETS.

5.8 PREPARIUG REPORTS AND SHYPPING HATERIALS

Once the assessments weve 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 ASSESSHMENT

Table 5-3 shows data on the number 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 bacause 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 1966 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
Winter and Spring
Age Age Age
1988 Class 98 Class 13 Class 17 Overall
Number sampled 36,961 44,118 60,833 141,912
Number excluded 2,253 2,213 2,065 6,531
Number invited 34,708 41,905 58,768 135,381
Number assessed 31,911 36,699% 46,170 114,780%
Percent ascessed 91.9% 87.6% 78.6% 84.9%

* 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:
Technical Report

An International Assessment ci
[King, Bertrand, & Dupuis, 1989]).

97

lathematics and Science.




of students invited to the assessment was 12,688. Of these, 11,380 actually
were assessed.

The overall attendance rate (89.7 percent) is the same as in 1986 (89.7
percent) and slightly higher than in 1984 (87.3 percent, and 1982 (85.5
percent).

5.10 RESULTS OF THE WINTER/SPRING ASSESSMENT

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 MATERTALS PROCESSING ANI' DATABASE CREATION

John L. Barone

Educatinnal 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 that 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 intzgrated NAEP database:

1 the item infermation 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 availzble to external
users via the 1988 NAEP public-use data tapes package.

The flow of materials, creation of data files, and creation of the NAEP
database are depicted as an o.dered 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.




6.0.1 THE 1983 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,

o more than 130,000 assessment booklets or questionnaires were
received and processzd.

This processing included

. optically scanning more than I 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;

N\

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;

U 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 charac:ers of information transcribed.

6.0.2 NAEP DATA TROCESSING SYSTEMS

Materials processing and database creation for the 1988 assessment
closely paralleleu the processes used In the 1984 and 1986 assessments. This
allowed the use of in-place, proven operational prccedures and computer
svstems. This fact will be emphasized and highlighted throughout the

‘lowing chapters.

100

' 117




A major improvement in the 1988 assessment was the intreduction of
scannable answer sheets. This innovation greatly rxeduced the amount of paper
handling and scanning required to process assessment waterials. The NAEP data
systems were 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 aad well-defined editing, quality control, and
auditing procedures. This chapter discusses the original 1984 design and
implemer.tation of these systems, and the adaptation and use of these systems
and processes as applied to the 1986 and 1988 assessments. The result was
effective, res,.asive data management procedures that ensured the quality and
integrity of NAEP data. And, a NAEP database that met the orig‘nal 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 accessment 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 &
computer file. In 1986, because of a higher volume of data and a shorter time
period for processing, a new type of ~ooklet 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 scarning
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 length—versus a test booklet, the 'ength
of which could be up to 30 double-sided pages—the amount of paper handl.ng
and scanning required to process these samples was substartfally 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 respcases on the answer document. Later, professional

scorers at ETS scored the items and, depending on the type of answer document,

101




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, becanuse 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 and
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
vertidal line 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
performs.d at ETS on the paper materials or computer files. The three
processes enclosed in rounded boxes (assembling the sample of schools,
planning and cenducting 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 Activities—NAEP 1988 (Caldwell, Moore, & f'obasky, 1989) and The
1988 National Assessment of Educational Progress—Sam Ling 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 detail and discusses how information from
the field rosters, schedules, and worksheets was used to contrsl the
processing of materials. The figure follows the path of each assessment
instrument (student test booklets, school characteristics and policy
questionnaires, tcacher questionnaiies, and excluded student questionnaires),
absentee rosters, school worksheets, and administration schedules as they are
tracked through the appropriate processes that result in the final integ.ated
NAEP database.

The following is a brief description of the materials processing
activities as shown on the left sidz of Figure 6-1. Each description refers

102




Figure 6-1
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the reader to ithe section(s) or chapter(s) i which 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 receiot and processing of assessment
materials at ETS. Section 6.1.1 describes the procedurzs and forms that were
used to check and verify the receipt of locuments 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 onen-
ended items for reading, writing, civics, U.S. history, mathematics, and
science. Ckapter 6.2 describes the items, types of scoring used, scoring
operation, reliability checks, and resolution of scoring discrepancies. Entry
and editing of these data arz 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 matexials 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 system has proven to be accurate, efficient, and flexible. 1In
1984, mat ual key entry and verification was the primary method of entering
data. 1In 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.

Ediring refers to the ETS procedures that ensur .d the corructness 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
likely error rates.

Storage of Materials refers to the final disposition of NAEP printed
materials after processing had 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 vis the public-use data tapes. Chapter 6.6
describes the processes throusn which the database ~volved.

The remainder of this section contains a bricf description of each
process involved in database creation as shown on the figure. Fach
description also refers the reader to the sec‘ ‘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 zefevs to (1) the data files created by the ETS/NAEP data
transcription, editing, and resolution systems and (2) the labeling files
(discussed in Chapiecr 4.6) that contain descriptive information on every 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 Weights 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 NAZP.

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
{*les, labeling files, and sampling weights into one database.

' AEP Database is the final, integrated N/EF 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 discussed in Chapter
6.6; the ~whlic-use data tapes, which contain all of the nonconfidential data
fields from the internal database, are discussed in Chapter 6.7.

6.0.4 NAEP DATABASE: DESCRIPTION AND HISTORY

The 1988 NAEP data collection resultec 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 li.ls student, school, and
teacher data in ways that permit simultaneous analysis. The database system
can operationally aggregate data while avoiding the necessity of creating
iatert 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 use
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, anl’ use of these files for trend anclyses 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 Fublic-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 systenms,
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,

J They have standardized documentation, including complete data
layouts and codebooks.

° They are supported by user guides that have been published by

ETS/NAET.
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Size of the NAEP Database

The complete NAEP database 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 over 10,000 cognitive, background, and attitude

items in 14 subject areas and on several special topics; and

° derived over 3,000 variables (composites, transformations, scale
scores, sampling weights) and added them to the data files.

These data are maintained as 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 straightfor -d (documentation, user guides, and
data-variable codebooks are available for every NAEP data file), the foullowing
table puts the tocal s*ze of the NAEP database into perspective.

Approximate Size

NAEP Database 1970-1986 1988
Item Information Database 81,000,000 bytes 4,000,000 bytes
Restricted-use Data Files 2,000,000,000 bytes 100,000,000 bytes
Public-Use Data Files 2,000,000,000 bytes 100,000,000 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.: procedures through which NAEP instruments,
schedules, and worksheets were r.ceived at ETS, and the methods used in the
subsequent scoring, scanning, loading, editing, and r~solution of NAEP dita.

6.1.1 RECEIPT OF MATERIALS

At the completion of the assessment administration in each school, it
was the responsibility of the Westat district supervisox to complete and mail
a postcard to ETS containing the assessed schoosl 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, teacner, 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 counts 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 cf 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 >f this age group
code and the sequence number from the header sheet, was then recordea at the
bottom of the session information on the sclool 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 rewovable, machine-scannable answer sheets. For the
grade 8/age 13 and grade 12/age 17 cohorts these instruments were spiraled
with the machine-scannable inet.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 scamr:lle
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 Looklets 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 guestionnaires 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.

1f 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 questiommaires directly to ETS. There was
no other follow-up activity to obtain uncollected questionnaires from school
personnel; efforts to encourage schocl cooperation were focused primarily on
student assessment activities.

When all of the student-related matitials for a school had been received
and checked in, the administration schedules, 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
administratiovn schedules, the school worksheet and the teacher and school
questionnaires were sent directly tc data entry systems, the excluded stud:nt

110

126




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 SCHONL 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 aduinistration, the exercise
administrator code, and the counts of *he studei.ts who were sampled, those who
were absent, and those who were assessed. Additionally, each column contained
a session code and batch identification code that were recorded by receipt
processing staff. This information was entered into tue system 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/Verifization/Resolution
4 Absentee Data Entry

5 Questionnaire Roster Entry

X Quit

Enter Option Cnde:
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The worksheet entry pr~gram ieceived 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 infurmation 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 worksheet, 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 operatioms
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
anticipation of later queriss, 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 ¢f 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




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/SESSTON #: __
DATE: _ /_/
TIME: ___:_
EA'S INITIALS: __
EA’S ID:

f## TO BE ASSESSED:
{# ASSESSED:
# ABSENT:

BATCE NUMBER:
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awainistration schedules. It was therefore necessary to transcribe the
tnfcrmation 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
sption 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
¥SU, 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
NAEP ABSENTEE ENTRY
PATCH ID: ____ ESU: __ SCHOOL: __, SESSION: __
GRADE SEX B.D. GRADE SEX B.D.  GRADE SEX B.D.  GRADE SEX B.D.  GRADE SEX

AN NNRNRNRNRNRNY

R
FHEEEREEE
R
PR |2

The remainder of the screen could accommodate data entry for 75 abseut
students. Only three data fields were required for each absentee: grade,
gender and birth date. These data were ultimately used by Westat te adjust
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 the fain
menu.

If the operator entered a session code fc: which absentee data had
already been entered, the program would displsy the data for all absentees in
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the record £or 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 schedui.s 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 ASSESSMENT INSTRUMENTS

The studeat assessment booklets wi:re forwarded directly to the scoring
area as the complete set of materials was received from each schocl. The
booklets and answer sheets were batched sepavately 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 batchzs throughout entry processing.

6.1.4.1 Professional Scoring

The batches of studept bookiets 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 cvals 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 cvals to vermit
secondary scoring of the primary trait scores for interrat.r reliability
analysis. C“everal of the reading and writing items that were to be evaluated
for secondary traits had an additional set of ovals for each secoudary trait
score.

The primary reader would examine each booklet in 4 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 »f ovals in the reader
identification area on the inside frout page. The 1eader 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 booklut read, the reader would place a piece of tape over each
set of primary trait score ovals and designate this book for secondary
scoring. The sampling zate of one in five assured a 20 percent rate of
secondary scering, and the tape was a device to avoid influencing the
secondary reader. The completed booklets were stacked in the same orcer in
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which they were received and the completed batch was placed ir 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 fdentification crea. 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 procsss was a programmable compuring machine
that could "read" the pencil marks from b- "\ sides of a cheet of paper at a
very high speed, convert those readings te response™ codes, and tvanscribe
those codes to a magnetic computer tape in  specified format. This section
addresses the functions that consticute the vody of the scanning process: the
preparation of the scamnable materials, the operation of the scanning machine,
and the acvivity of the scanning machine operator.

Before the batches of scored booklets and scorzd answer sheets were sent
to the scanning area, they were grouped by age cohort and placed into
mcapsules" thet were chen 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 the carts. The carts were transportable, two-sided hanging shelves with
sloping sides to permit the capsules to hang with the open sides out while
keeping the documents in. The carts were shipped to the scanning area.

The first step in the scanring 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 tnis edge. Two special machines were used
to cut oft the stapled edge without demaging the .Iming marks. The <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 nachine. Careful
handling of these booklets was imperative once they were cut, as the scanning
program depended on the correct 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 program to
be used according to the age cohort and instrument type {booklet or answer
sheet), mounted a fresh magnetic tape on the machine’s tape drive, and started
ruvning the program. Scanning was initiated by placing the sheets from the
first capsule into the input hopper of the scanning device. The scanner thon
read both sides of each sheet and placed it into one of two hoppers. If no
errors in rzadsbility 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, a.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 :ach
booklet wi{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, che
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 tu
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 from the output hopper and placed back ir 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
locding processing. The scanned documents were returned in their original
cartons to the resolution processing area.

6.1.4.3 Load*ng

The scanning tapes were recei . and checked in by an operator at the
VAX computer area. The operations coordinator, having received notification
of the tape'’s transmittal, initiated the data 2utry 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 tape 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 {enu for Management of the NAE? Daca Entry System

NAEP DATA ENTRY MKHANAGEMENT

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 1load 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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print=d the batch code and record count for each batch to the operator's
terminal to assure the operator that the program was running prorerly When
the program reached the end of the tape file, it printed out three listings,
rewound and dismuunted the tape, and returned to the main menu. The three
listings consisted of an error log, a batch listing, and an audit listing.

The error log was a running commentary and summary ui the processing of
the tape. Each log was identified with Lhe tape number, file name, and date
of the loadlng run. The start of each batch was recorded with the batch
number and its corresponding school and sessicn codes. Any disagreement
between these codes and those entered from tl.e school worksheet was recorded
at this point. Any booklets that did not belong to the session type (e.g.,
bridge bocklets 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 number,
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 arca 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 mat- .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 wl..h the separate
booklet and answer sheet batches from a ses.ion were matche!, 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 questiou
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 flagged
critical fields from the front cover, such as gendzr 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 jdentification number of thie
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 state 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 dara
record, and performed a field-by-fieid comparison of the *wo records, alerting
the operator of data disagreements. The resclution mode displayed the entire
contents of a data record and interpreted any data en*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 wvalues, and make
corrections to individual fields. A change in any cata 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 vecord
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
entiy 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 compaze them against the data record. If in resolution mode and the
data record had been through verification or loading processing, ull data
fields were displayed and thie operater could either modify 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
nz.ged and copled, ¢: spooled, onto a master student data file. This spooling
program checked every data field of every student record for out-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 anomalies.

The quality control procoss first selected a random sample of each
booklet type from the master student file, idencifying 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 deva file
On completion ¢~ ,aality 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 #:

BOOK
ID: P/s: / PART

87-88

1

R:_ A:_ ETS: / AGE 2

3

4

G:__ SEX:_ B:__/__ 5

SCORERS

Sl:__ S2:__ S3:__
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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 were then placed into
storage boxes, identified by age cohort and instrument number, and shippu.d to
the ETS data retention area for long-term storage.

6.1.5 AQUESTIONNAIRES

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 questionnaires 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 uscd
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
5 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 entiy system. The program ior entry of
the exclu.ed student questionn-.ire 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 resolution mode. 1In 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 acco.ding 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 cf 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 computer, 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 » single audit file for
each age cohort. The load program wrote the edited tfata 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 macked responses on the answer sheets. All corrections
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 t! reco -l 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 coordinctor 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 aay 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 excluded
student data processing for an age cohort, a special summary prog.am 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 rosterc 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 serial number
in the same fashion as did the entry program for the excluded student
questionnaire. The cover information included only the PSU, school, and
teacher 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 of the school questionnaire data also scarted with
a display ol the cover entry screen. The only information requested for this
instrument, however, was the PSU and schcol code, which also served as the
booklet identirication number. Beciu<e of the large number of questions in
this questionnaire, entry processing required two screens. Completior of
prt .essing for each booklet returned the program to the cover entry sc.een,
vhere 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
encry 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 a2ntry system. A Iinal aucit listing was generated,
recording all entry activitizs 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 arei 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 items 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 requested 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 intersperced with other items in a block.

The 1988 wain and bridge (or trend) assessments included the foliowing
numbers of open-ended items.
1988 Main Assessment

Grade 4/Age 9 Grade 8/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 3 8 12
Writing 6 6 6
Civics 0 1 2
Science v 0 2
Mathematics 28 27 54

1The authors would like to acknowledge Debra Kline, Walter MacDonald, and
Ina Mullis for their contributions to the text of this chapter and Bruce
Karnlan, David Freund, Rebucca Zwick, and Jim Ferris for providing statistical
data.
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In both the bricge and mzin assessments, some of the same items were
administered at more thar. 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 the 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 sccre 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
NOOO311l Recreation Opp. 15 X X 0-4, 7-9 Yes
NO00331 Recreation Opp. 30 X X 0-4, 7-9 Yes
NOOO41l Food on Frontier 15 X X 0-4, 7-9
NO00551 Dissecting Frogs 7% X 0-4, 7-9
NO00941 Radio Station 10 X 0-4, 7-9
NOO0951 Radio Station 73 X 0-4, 7-9
NO07711 Ghost Story 15 X X 0-4, 7-9 Yes
NO07721 Ghost Story 20 X 0-4, 7-9 Yes
NO07731 Ghost Story 30 X X 0-4, 7-9 Yes
NO07741  Ghost Story 10 X 0-4, 7-9 Yes
NO14741  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
NO18051 Space Program 7% X 0-4, 7-9
N021051 Bike Lane 7% 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
WO000511 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
Reading
R000206 Dove and Ant (T)** X 0-5, 9
R0O00807 Grandpa and Wind (D) X X 0-5, 9
R002406  Small Fruits (D) X 0-2, 9
NO15905 High Tech Pizza (D) X 0-4, 7-9
U,S, History
H024901  Settlers 15 X 0-5, 9
H025202 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 includirngz open-ended items scored as right/wrong.

%% (1) 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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Table 6.2-2
NAEP 1988 3ridge Sample Open-ended Items¥*
Response  Age Class Score Secondary
NAEP 1D 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 Jes
N000502 Dissecting Frogs T4 X 0-4, 7-9
N00G0602 XYZ Company 74 X X 0-3, 7-9
N000902 Radio Station 15 X X 0-4, 7-9
N0OC1002 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 7% X 0-4, 7-9
N019002 Job Application 7% X 0-4, 7-9 Yes
N021002 Bike Lane 15 X 0-4, 7-9
Reading
001507 Nuts (I)** X X X 0-6, 7-9 Yes
N001904  Charley (1) X X 0-5, 7-9 Yes
N002302 The Door (1) X X 0-9
N002804  Bethune (1) X X X 0-5, 7-9
N003104 Goods to Market (I) X X X 0-4, 7-9
N003704 Web Life (1) X X X 0-4, 7-9
N004303 Javelin (I) X X 0-4, 7 9
N004605 Jobs (1) X X 0-5, 7-9Y
N008905 Mother and Dog (T) X 0-6 Yes
N015505 High Tecl. Pizza (I) X 0-4, 7-9
N021301 Jacob (1) X 0-4, 9 Yes
N021801 Eggplant I (I) X 0-5, 9 Yes
N021805 Eggplant iI (D X 0-4, 9 Yes
Civics
P021001 Democracy T X 10-15, 20-24, 77, 88
P021101 Newspaper Publishers (I) X X 10-16, 20-21, 7, 8
ence
N430801 Pendulum (1) X 0-3, 9
N437001  Battery/Bulb (1) 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 r2ading items varied somewhat, but typically included
the distribution of score points shown below.

Outline for Scoring of Open-Ended Reading Items

Score Definition
5 Elaborated reference or interpretation. These responses

exceeded the requirements of th¢ task by including
illustrative examples or details and demonstrating a high
level of cohesiveness.

4 Satisfactory reference or interpretation. These responses
identified at least two relevant examples or reasons to

support a given interpretation.

3 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 nof: give 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, irdecipherable,
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 devel »ped
a variety of methods for evaluating students’ writing abilities.

To provide multiple perspectives on students’ writing performance, NAEP
uses three scoring approaches—primary trait, holistic (or general
impression), and mechanics scoring—to evali e responses to the writing
assessment tL.sks. Selected writing items in cthe 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 flu:ency, 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 performance
(Applebee, Langer, & Mullis, 1989). The range of the correlation coefficierncs
between the two sc- ' & 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 Elaborated. Students providing elaborated responses went

beyond the essential, reflecting a higher level of coherence
and providing more detail to support the points made.

3 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.)

2 Mipimal. 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.

1 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.

0,7,8,9 Not Rated. A small percentage of the responses were blank,
indecipherable, or completely off task, or contained a
statement to the effect that the studant 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).

kechanics Scoring. Mechanics scoring focuses on the extent to which che
writer can control the conventions of written English—specifically, grammar,
punctuation, and spelling. In additica, the procedures include identifying
s=ntence 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 selected open-ended items from the writing
bridge assessment. One item was chosen at grade 4 ("Spaceship") and a second
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 assessments, 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 approximately 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 . 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 an essay;

3) the average number of letters in a woxd;

4) the average number of errors in an essay;

5) the percentage of different types of sentence construction: 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 sccring, where the reader focuses on the presence cr 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 wvhole—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, 1587, p. 18).

The holistic scoring was conducted by a large group of readers irn 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
relative 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 pnpers as a guide, the raters wer
trained to determine whether papers corresponded to the top half or the bottom
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 thrc
grade levels assessed, the tasks given at grades 8 and 11 were rated
separately, although by the same readers. A trelning session preceded the
scoring of responses tc each task at each grade lcvel. '

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 .’enly
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 l=correct and 2=incerrect. Omitted responces were scored as 0. Answers

written on the answer lines were the primary basis for the scores; however, if

134

149




the student left the answer line blank, consideration was given to answers
written under the item or answers written where che student had warked out the
item.

Science

The scoring guides for the two open-ended science items ("Pendulurn”" and
¥Batteries and Bulbs") focusel on how correctly the student answered the
questions. The following outline summarizes the guidelines used to s.ore

these items.

Outline for Scoring ur Oper-Ended Science Items

Score Definition
4 This score indicated a corract, detailed answer. (Only one

of the scoring guides included this score point.)

3 This score .ridicated a correct arswer.

2 This score indicated an answer that was correct to a rnoint
but either contained some misinformation or was too general.

1 This score ind/ .uted an incorrect response t» 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 efrect that the
student did not know how to do the task.

Civics and U.5. History

The first part of the scoring standard for the open-ended civics item
("Presidential Responsibilities™) included in the main assessment asked
readers to distinguish vetween correct and incorrect responses to the initial
part of thz task, in which students were asked to ) ame the current president.
The second part of the task asked students to describe the precident’s
responsibilities, and the accompanying guide defined the “teria for each
score point, as shown bslow.

In contrast, the scoring rubrics for the two civias trend items
("Newspaper” and "Democracy") defined specific criteria for acceptable and
unacceptable responses. Many types of acceptable responses were possible, and
each type was given a separate score.
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Outline for Scoring of Open-Ended Civics Item

Score Definition
4 Elaborated. These responses provide a mix of specific

examples and thoughtful discussion.

3 Adequate. These responses provide one or two examples of
responsibilities with little discussion.

2 Minimal. These responses consist primarily of generalities
or contain a list of information that contains errors.

1 Unacceptable. These responses digress from the topic, give
incorrect information, or do not attempt to respond to the
question.

9 Not Rated. No response or tocally off-task.

As shown below, the scoring guides for the two open-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 sus
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
asxed to support the pusition they stated.

Outline for Scoring of Open-Ended U.S. History Items

Score Description
5 These responses contain several reasons supported by

appropriate, specific examples. (Only the scoring guide for
the "Settlers™ item specified this score point.)

4 These responses ccntain at least two reasons with
explanations and may also give a iengthy list with an
explanation of at least one item.

3 These responses give a list of reasons without any
explanation or one reason with an explanation. They contain

no significant errors.

2 These responses provide only one correct reason, repeat a
single point, or include incorrect or insignificant reasons.

1 These responses do not answer the question correctly or
reiterate the question.

9 No response or totally off-task.
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6.2.2 THE SCORIZ:lc 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 ..eration 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 procecs, 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 l.sted
the correct answers for the items in each of the blocks.

Training: Reading, Writing (Primary Trait), Civiecs, U.S. History,
and Science Scoring

Before the training program started, the NAEP scoring supervisor worked
with NAEP test development staff to prepare craining 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 craining 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 scores. 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 correspond. 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 uf 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 consulted with individual readers as the scoring progressed.
When a reader’s score vwas judged to be discrepant with that of another reader,
the supervisor discussed the response and its score with tiiat reader.

Training: Writing Mechanics Scoring

To prepare for the mechanics trainiug, 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 scorirg 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 exper.enced holistic readers—surveyed the pool of pcpers from the
assessments and selected anchor papers, or papers representative : the six
levels of proficiency. The guidelines were modified accordingly and criteria
were established for distinguishing between top-half and tottom-half papers.

A session was then held for the table leaders-—who were also experienced
holistic readers—tec familiarize them withL the guideslines 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 pupers
to resolve discrepancies among 1:aders. When all the readers w~re comfortable
with the guidelines, they scored papers for 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 2csessment 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 threc age classes so that they were continually exposed to
responses from .11 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, =ud
the responses were disitriouted to and rescored by the readers. This .escoring
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 wipiting 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 ewvery fifth booklet in a batch. These booklecs
were passed along to a second reader. All discrepancies were then reviewed by
the scoring supervisor cr 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 checked 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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follewed 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 showe2 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 i1c2ders agreed exactly in
their ratings. The reliability coefficis + is the intraclass relation
between readers.? The results for each age class are shown in ..o’2s 6.2-3
and 6.2-4. The first column lists the = =ber of responses analyzed; the
second columr. lists thes percentage of eaact agreement between the first and
second readers; and the third colwsn 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
sco.ing. However, the reliability coefficients (ranging from .65 te .83) did
not differ substantially from those for the primary trait scoring and are
generally as high or higher than those reported 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
rangad from 88 to 94 percent.

2The intraclass correlation coefficient (ICC) is calculated as

MSS - MSR
MSS + MSR(K-1)

r(ICC) =

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
2
p(ICC) = —5
ag + aﬁ

and is therefore interpretable as the proportion of total variance due _to
differences among subjects. The ~rror term contains the rater effects, which

cannot be estimated separately because subjects were not rated by the same set
of raters.

140

1585




NAEP ip
Writing

¥000311
NO00331
NOO00411
NO0O0551
N0O00941
NO00S51
NCO07711
NOO07721
NO07731
N007741
NO14741
NO14821
NO13841
NO18051
N021051
Wwo00141
w000221
w000241
Ww000341
Wo00411
Ww000511
W000531
Wo00611

156 141 157

Table 6.2-3

Percentages of Exact Score Point Agreement and Intraclass Correlation Coefficients
for Open-ended Itens in the 1988 Main Samples

Grade 4/Age 9 Grade 8/Age 13 Grade 12/Age 17

vescription N Z Agree Rel. N Z Agree Rel, N % Agree Rel,
Rec. Opp. (15 Min.) 474 9.8 0.93 414 89.1 0.92
Rec. Opp. (30 Min.) 190 96.8 0.98 154 92.2 9.95
Food on Frontier (15 Min.) 484 87.6 0.85 415 88.0 0.88
Dissecting Frogs (7% Min.) 636 91.8 0.91
Radio Station (10 Min.) 709 94.9 0.96
Radio Station (7% Min.) 552 93.3 0.9
Chost Story (15 Min.) 450 92.2 0.91 370 92.2 0.91
GChost Story (20 Min.) 181 89.0¢ 0.85
Ghost Story (30 Min.) 151 95.4 0.95 164 90.9 0.92
Ghost Story (10 Min.) 400 90.0 0.80
Plants (10 Min.) 433 93,1 0.95
Spaceship (20 Min.) 214 91.6 0.95
Spaceship (10 Min.) 433 92,2 0.95
Space Program (7% Min.) 477 91.4 0.94
Bike Lane (7% Min.) 576 85.9 0.89
Summary of Story (10 Min.) 649 88.9 0.87
Favorite Animal (20 Min.) 213 91.6 0.95
Favorite Animal (10 Min.) 420 89.8 0.91
Three Wishes (10 Min.) 618 92.4 0.92
Favorite Story (15 Min.) 669 93.0 0.89 584 90.1 0.91
TV Habits (15 Min.) 445 93.3 0.95 401 90.3 0.92
TV Habits (30 Min.) 225 0.7 0.93 203 95.1 0.97
Memorable Event (15 Min.) 608 87.3 0.89 565 88.1 0.91




Reading

R0O00206
RO00807
R0O02406
NO015905

Percentages of Exact Score Point Agreement and Intraclass Correlation Coefficients
for Oper-ended Items in the 1988 Main Samples

Desc tion

Dove and Ant
Grandpa and Wind
Small Fruits
High Tech Pizza

U.S. History

H024901
HC25002
HO025003

Civics

P018201
P018202

Settlers to America
Presidential Power Part 1
Presidential Power Part 2

Presid. Resp. Part 1
Presid. Resp. Part 2

Table 6.2-3 (:ontinued)

Grade 4/Age 9
N X _Agree Rel,

433 88.9 0.95
437  93.4 0.92
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Grade 8/Age 13

N Z Agree
470 97.5
530 90.2
623  99.5
584  88.9

Rel,

0.95

0.93

Grade 12/4ge 17

N

516
409

423
403

574
556

X_Agree

Rel,




Table 6.2-4

Percentages of Exact Score Point Agreement and Intraclass Correlation Coefficients
for Open-ended Ivems in the 1988 Trend Samples

Grade 4/Age 9 Grade 8/Age 13 Grade 11/Age 17
SAEP_ID Description N % Agree Rel, N %_Agree Rel, N X Agree Rel.
~W§L§ing
NJ00302 Recreation Opp. 335 85.4 0.82 293 90.8 0.93
NOOO371  Recreation Opp. (holistic) 290 56.2% 0.76 239 47.3% 0.66
N00D402  Food on Froentier 299 79.9 0.69 260 93.1 0.86
N000471 Food on Freontier (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
1014702  Plants 330 94.3  0.95
N014802 Spaceship 306 91.8 0.2%
N014808  Spaceship (holistic) 236 52.1% 0.39
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—that 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
N00O371  Recreation Opp. (holistic) 93.8% 94.1%
N000471 Food on Frontier (holistic) 90.3% 88.1%
N007608  Flashlight (holistic) 93.9%
N014808 %faceship (holistic) 94 1%
6o
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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

Grade 4/Age 9 Grade 8/Age 13 Grade 1l/Age 17
NAEP 1D Des t N Z Agree Rel, N X Agree Rel. N X_Agree Rel,
Reading
NO01507  Nuts 144 90.3 0.94 174 82.2 Q.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 81.9 0.73 2+7  90.7 0.89
N003704 Web Life 115 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 (.93
NOGR905  Mother and Dog 135 89.6 0.71
{ N015905 High Tech ?izza 98 96.9 (.96
- NO21301 Jacob 180 65.6 0.98
"7 NO21801 Eggplant I 162 96.3 0.98
N021802 Eggplant I (Sec. Trait) 131 95.4 Q.95
NO21805 Eggplant II 140 98.6 0.92
Civics
P021001 Democracy 371 98.1 0.98
P021101 Newspaper Publishers 202 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-veacdable
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: “er readable form on
a magnetic tape by a programmable optical scanning mach’ . . The first parxi of
this chapter will. describe the scanning equipment, the programs and data used
by the machinevy, and the ETS quality control standards and procedures.

A second procedure "loaded" the data records from the scanring 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 all problems
for subsequent resolution. The second part of this chapter details the
loading procedure.

\ modified form of the data ertry system developed for the 1986
assessment was used for solution of the scanned data, entry of the docuuents
rejected by the scanning .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 matecials through the data transcription system
Figure 6.3-2 similarly represents the flow of quest.snnaire materials through
the system. The reader may refer to these diagrams for clarificaticn of the
relationships among the components of this system.

6.3.1 SCANNING

The student booklets :re 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 dcive for stcrage of the
scanning programs, a tape drive for the output of scanned date v:cords, and a
printer for the periodic listing of indivicual record contents f>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

1988 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 har are logic of the scanner treats the page as a

| rectangular array cf scannable areas, each of which is assigned a reflectance
} value from 0 to 15. This array of values is passed to the scanning pr-iram

i software, to be trznslated into response data.

|

After the first side of a sheet has been scanned, it is pushed through a
loop chat 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 tne 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 refliectance values, and t-anscrivbe them to data codes
on the outpit record. Each page is printed with a set of marks next to the
timing marks that are used by the program cc 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 d-termine which blocks are to bc processed.
Each block code, in turn, is referred to the second table to detezrmine the
number, formats, and sequevce of its constituent pages. By reading the
booklei cover, the program "knows" whicl. pages would follow and in what order.

The scanning program 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 trimring, or confusing stray pe:.cil
marks. If the unreadable page happens to be a booklet cover, the operator
instructs the scanner to send the remaining pages of tl.at booklet into the
shunt hopper, places the peges perpendicularly on top cf the output stack, and
resumes processing with the next booklet. For any other page type, the
operator instructs the program to substitute question marks for the data
values on the unreadable page and proceed with the next page.

Pages out of sequence are genevally attiributable to collating errors in
printing. When the prograx encounters ihiz type of error, the operator
directs the .canner te 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, containing information
gridded onto the batch header sheet by receipt processing staff. The second
is a data record containing all of the translated marked ovals from all pages
within a booklet The third type is a dunmy data record, serving as z place
holder in the file for a booklet with an unreadable cover sheet. The origin
code is a data ficld 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 thut
batch. The batch identification code and sequence number are written to each
record; the batch header record always receives a sequence number of one, the
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 o. 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 for
each item response value would be very large, because of the number of items
in the assessment, and very csparse, because of the BIB spiral design. A
format that has the response data strung out in contiguous fields across items
and blocks is more consistent with the format of the data records in the NAEP
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 iastrument,
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 gquestion mavrks (?) 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 are 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. Tie
open-ended items have 10 ovals labeled from zero to nine; a marksd zeroc is
coded as "A", a marked one as "B", and so on up to "J". As with the co'er
data fields, unmark.d responses are coded as hyphens andé multiple marks .s
asteris! . The fields from unreadable pages are coded as question marks again
as a fiug for resolution st2ff 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 & 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.

“he 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; each 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 provides
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. The
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 batcn by comparing the PSU, school, and
session codes gridded on the header record with the s=me 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 omnly 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 precgram
records thkis conflict in the error log and continues processing.

The batch header record also conta®ns the date that the session
materials were batched togethexr, 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 ¢{ a batch header record also initiates the generation of
two new files in the entry system datavase: the data file and the audit file.
As the program processes each rececrd 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, booklec
serial number, section or block code, field name or item number, and data
value. The program gererates a listing of the data problems after each vatch
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 aud 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%let number is then compa: d against the first
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two digits of the student identification number. If they disagree, because of
improper gridding, a message ic written to the error iog 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 cchort. All data values
that are out ¢ 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. 'ine 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 shoulé 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.
1ne output data record in this "compressed"” format, is tnus made compatible
with the NAEP data entr; 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 Jata 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. 3n internal
rable tha. has, for each block, the number of fields to be processed, and, for
each fiel? the field type (althabetic or numeric), the field width in the
data recc 31d the valid range of values. The routine then processes each
field in secuence 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
acticn is taken on hyphen-filled fields inasmuch as that code indicates a
nonresponse. The field type code dictates whether numeric or alphabetic 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 progrum tc
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make a further distinction among open-ended item scores and other numeric data
fields. 1If the data field is an open-ended item, the routine uses the passed
value of the ruumber 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 notz2d in th~ 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
this phase of processing.

The routine passes the edited data string back to the program, which
then appeunds 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 1
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 znd 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 batct 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, an1i transmits the mescage
log, the audit listing, and the batch listing to the printer.

6.3.3 DATA ENTRY AND RESOLUTION SYSTEM

The dz "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 threz age groups simultaneocusly, 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 questionnaire
entry/resolution). This separation permits the modification or enhancement of
one component while allowing the others to operate. Access to these programs
i{s 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 nuabers 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 mauual 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:cords 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, verificaticn,
loading, and resolution.

SRR ol E

The form parameters, which control proccscing of cach data entry screen,
are maintained in a text library. Eack 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 acce s by the entrty programs. . .et of preograms
was developed to facilitate the ~ntry, documentation, and editing of the form
parameter data.
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Chapter 6.4

EDITING DATA

David 5. Freund and Alfred M. Rogers

Educational Testing Service

The data editing process is divided into three separate steps:
validation, {dentification, and correction. Validation ensu 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 ccrrected or
flagged as unresolvable in the couputer 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 Ly data entry. The
validation process reports both types 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 unresolved, but must be flagged in
some way to prevent incor_ect interpretation in 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 wele 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 ir “he
tracking file and checking that the sex, grade, and birth date codes w: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 teen 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 efficie :y and accuracy of the
transcription process 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 :cise of human judgmcat when more than one mark was detected
for a single-response item. This would commoniy 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"” ,pe 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 tt printing of the booklets resulted
in both missing and multiple pages, which the scanning program was unprepared
to iandle. 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 undet:cted. An editing program was developed for
applying corrections to this master file, using the same mathod as was used
for the data entry program. This master file alsc served as the basis for
preliminary descriptive data analyses and quality control checks.

6.4.3 QUESTIONNATRE 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 fror. the data terminal keyboard. Special codes
assigned for multiple and indeterminate responses were recorded and reported
via the audit trail. The indeterminate 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 attenticn was given to the "circle
all that apply"-type items tn ensure consistency in the coding of responses.
1f a respondent circled on. r more of the alternatives, those would be coded
»1" while the rest would be coded "0"; if no alternatives were marked, yet the.
respondent had the opportunity to reply, all fields would be coded "0"; if no
alternatives were marked and tlie respondent had not reached the item or wa:
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 ard 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 numbcrs were
recorded by the scorers on the back of the booklets. Twenty percent of the
booklets were subiected 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 CONCIUSION

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 after transcription ana 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 guarar.cee 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 most of these errors by comparing
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independent entries of the same data and reporting disagreements. The
likelit.ood 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 CONI®OL OF NAEP DATA ENTRY FOR 1988

John J. Ferris

Educational Testing Service

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 snd 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 notirg that the :nalyses done with the NAEP data are 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 eniiy syst..., from the
actual instruments collected in the field to the final machine readable
database used in the analyses. The process involved the selecvcion of
instruments at random from among those returned from the field and the
comparis.n of these instruments, character by character, with their
representations in the final database. 1In this way, we were able to measure
the 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 ontimism; we may simply have
been lucky with this particular random sample. «hat is needed is an
indicatio:. of how bad the 'tue error rate might be given what we observed.
Such an indicetion is provided 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 are
confident that the true error rate does not lie; the specified context or
distribution turns out to be the cumulative binomial probability distribution.
An example shoul. demonstrate this technique:

Let us say that 1,000 booklets were processed, each with 100
characters of data traascribed for a total of 100,000 characters.
Let us say further th ¢ 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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=ample of 5,000 characters. The following expression imay be used
to establish the probability that the true error rate is .0025 or
iass, rether than the single-value estimate of the observed rate
of one in a thousand /.001):

5

Z (5°J°°) .« .0025% « (1-.0025)(5090-) 0147
10

This is the sum of the probability o€ finding five errors plus the
probability of finding four errors plus. . . etc. . . plus thke
probability of finding zero errocs in a sample of 5,000 with a
true error rate of .0023, that is, the probability of finding five
or fewer errors by chance when the tiue 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 ia the
observed error rate; had there been only 5,000 in the total
database, our sample would have inciuded all the data nd the
observed error rate would have been the true error rate. The
recult of the above computation allows us to say, conservatively,
thot 0325 is an upper limit on the true error rate with 98.53

pr ent (i.e., 1 - .0147) confidcnce; that is, we atre 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, onliy one each of the various booklets was
sampled for this errcr rate analysis. Due to the complexity of the currzont
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 daca, onlv sbout 1 percent of
the booklets or answer sheets could not be scann.. »nd had to be keyed by
hand; we did not attempt to sample this small group oi bnnklets separately for
quality analysis and relied instead on the bridges to 1984 1o assess our
keying operation, since these booklets (reading and writing booklets 51-56)
were entizely 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 er. r results
across all three age classes; there were no noticeab.. 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. 4§ Books # Chars. i# 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 Keyed 18 54 9,201 13 .0014 .0030
and Writing Bridge
Student Data - Other Scanned 15 34 6,311 2 .0003 .0017
Bridges
Excluded Student Mixed 2 24 2,064 2 .0010 .0051
; Questionnaire
Teacher Questionnaire Keyed 1 8 3,732 1 .0003 .0023
School Characteristics Keyed 1 6 1,532 0 zero .0041
and rolicies
Questionnaire

o
—
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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 ~+uestionnaires
(about one-tenth of all tte 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 Ly 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 CHARAGCTERISTICS AND POLICIES QUESTIONNAIRE DATA

There were 1,425 school characteristics and policies questionnaires

collected in this assessment. No errors were found in the six questionnaires
that were checked.



Chapter 6.6

CREATION OF THE 1988 NAEP DATABASE

D. vid S. Freund and Alfred M. Rogers

Educational Testing Service

T°e 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 ar ilysis could begin, these files had to
be brought together into a comprehensi.e, integrated database. Sampling
weights were also lequired in order to ma. valid statistical inferences about
the population from which the assessment sample was drawn.

This chapter describes the processes .f extracting sample information
for the derivation of sampling weights, and merging, or bringing together, the
many transcription files into the NAEP database.

6.5.1 EXTRACTING SAMPLE DATA TO DERIVE WEIGHTS

‘or each grade/age cohort, up to four sets of weights were requirea to
perfore 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, Lut were instead assigned to students who were
linked to participating teachers. (See Chapter 3 for more details.)

All of the sample information was extracted from the data files, edited,
and transferred to tane files for shipment to Westat, where the weights were
computed. (Sece 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
containing counts of the number of students assessed for each session to be
compared with tracking information from the dala entry system.

The school s.mple information, such as PSU and school number, school
type, and sampling description of community (SDOC), was availabie to Westat
from the beginni..g of the assessment. No other information was required tc
compute school sample weights.

The excluded student sample information was extracted from the file of
excluded student questicnnaire data. This information included questionnaire
serial number, PSU and school code, grade, gender, birth date, race/ethnicity,
and a code indicating reason for exclusion. All data ficlds wevre taken from
the front cover of each questionnaire, except for the exniusion code, which
was derived .rom the respouse to item 2 ("Why is tuis student excluded from
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the NAEP survey?") of the questionnaire. A listing of the excluded student
questionnaires that had not been received at ETS was included with the [ile
for each grade/ages 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 sample i1 ctudents 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 i
those schools. The effect of .hese errors could have been particulzc-ly acute
in the age 17 sample where absentee rates were high and many schools required
makeup sessiomns.

The first step in the removal process was to ‘dentify the students in
the student file who atten”’ed makeup sessions in each school. Then, for each
school and session type (spiral or tape), the gender, grade, and oirth Jdates
of the makeup students were matched with those of the absentee students in the
same school and session type. The absentees idz2ntified by perfect matches
were removed from the absentee file: For each unmatched makeup student, a
randomly selected abscntee was removed from the file. This latter procedure
was recessary only for the age . - sample in only a few of the many schools
that had makeup sersions.

The teacher sample information was extracted from the teacher
questionnaire 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 werce in the fourth grade and pert of the focused-
oiB readizg 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 PSU, school,
te: ther code, booklet number, birth date, race/ethnicity, and gender for each
identified student in that teacher’s class.

6.6.2 MERGY ' 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
rjeights. 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 contaired data
from all student samples—the main assessment, the bridge to 1984, the bridge
to 1986, and the civics bridge to 1976 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 wicth a file of school variables supplied by
Westat which included demdgraphic information about the schools that was
originally collected by Quality Edication Data, Inc. (QED). The PSU and school
code were used as the matching criteria. Each record of the resulting file
was formed by merging the weight information with the respunse data and the
QED data. Since not all schools returned their questionnaires and/or were
missing QED data, some of the output records contain«d 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 ne guestionnaire data.

The excluded student file was the result of merging the excluded student
questionnaire file with the excluded student weights file. The btooklet serial
r.mber was used as the matching criterion.

The stud:nt d-ta were created in thrze steps, merging the student
response data with the student weights, the student-based teacher weights, and
professicnally scored holistic writing item scores, in that order. 1In 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 those records that did contain data, the item
scores appeared in a different locatien in eiach booklet.

Vhen the appropriate files had beexw merged, the database was ready for
analysis. Any time that new cata values, such as plausible values, were
derived external to the datsbas.:, 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 i1epositiry 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 tuese 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
analysis 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 ¢~ cacegorical values (e.g., multiple choice items
and professionally score i. as, but not weight fields) have additional label
fields in the catalog contsining 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.
Fos 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 the
data field. (Fields such as plausitle values and weights would not ccntain
sequence numbers since these fields are not pertinent to a given block.)

The master catalog file was constructed in parallel witt the collection
and transct’,tion of the assessment data tc be ready for use by analysis
programs when the database was created. As new data fields were derived and
added to the database, their corresponding descriptive and control information
were entered into the catalog.

One of the most important uses c¢f 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.
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Chapter 6.7

NAEP DATABASE PRODUCTS

Alfred M. Rogers

Educational Testing Service

The NAEP databa.e described tc this point serves primarily 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 te 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 cli.nt, the grant further
requires ETS to provide a full copy of the internal 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 isage of these
products are documented in the publications }isted under the appropriate
sections below.

6.7.1 THZ ITEM INFORMATION DATABASE

The NAEF m informatior datehase contains 1 o1 the descriptive,
processing, ar ge information for every assess.ent item developed and used
for NAEP since v. The primary unit of this database is the item. Each
NAEP item is associated with 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 informatiorn database
for all items used up to and including the 1938 assessment are fully
documented in the NAEP pvnlicaticns, A Guide to the NAEP Item Information
Database (Rogers, wvarone, & Kline, 1990) and A Primer for the NAEP Item
Information Dutabase (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 DARA FILES

The restricted-use data files are for the exclusive internal use of the
NAEP grantee. They contain a complete copy of the internal NAEP respoadent
datubase in a structured, documented, and portable format.

The internal database is maintained in a compressed format to conserve
computing resources and Lo increase analysis efficiency. The access methods
developed for chis 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 computing machinery, operating system, or data access
me thod.

The restricted-use data files serve several critical purposes. They
provide an archive for all respondc t data collected and derived for NP
since 1970. They ensure compatibility of usage by expressing this data in
consistent, rectang lur formats. Their portability greatly facilitates
transition of the respor” 'nt database .o future NAEP contractors. The
accompanying data file layouts and codebooks provide a standardized,
comprehensive referunce source for NAEP staff.

The contents and formats of the NAEP restricted-use data files are
docunented 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* e 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 researct :r with an
interest in the National Assessment database to perform secondary o .lysis on
the same data as those used at ETS. They differ from the restrictea use data
files in one important respect: all subregional ident! fication informatiorn has
been encrypted or excluded in order to maintain the confidentialit:” of the
states, schools, anu 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 who 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 laycuts and codebooks for each of the three age cohorts
(~se The NAEP 1988 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 tha 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 organizaticn 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 ot 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 level of the hierarchy. All of the data
from the higner-level s:-nples weculd be appended tc and repeated across as many
of the lower-level rer_.rds as dictated by the links ,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 withcu:t the appended teacher and school data. The teacher
and school sample data would reside in their own files, with special data
fields in all files to facilitate their linkage through program control. This
approach is more economicai in computer resource utilization but assumes a
more cophisticated user. TIne 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 entire teacher quest.onnaire response
data appended. The benefits gained by doing this are threefold: analysis of
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ceacher 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 snort 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 tha.: were excluded from public-use data file
processing fell primarily intn 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 lor the analysis of main sample data, but were not used at
all in the design for the bridge samples.

The confidential variables included any descriptnr 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 obtair new
codes for use in linking the files together. These new codes were put on the
tapes ir lieu of the original codes.

Another co'fidentiality issue arose for an item for which student: were
asked to identify the state they had iived in four years prior to tte
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 tiie instruments. The
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derived variables included the sampling weights, the IRT scale values, and the
variables that were derived from the response data or other sources for the
purpose of reporting. “he response data variables were .rra: zed according to
their order in the instrument.

The data ‘or the main sample posed an additional cnallenge with its
multitude of booklet fo.mats that had to be structured into a single, f.xed
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 subject area, each group
consisting of the subject area background block followed by the cognitive
Ulocks in numerical order. Each record from the input student data file was
reformatted according to its booklet number; tne data for its constituent
blocks were moved into their assigned locations in the output record. The
remaining data block =2ieas 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.
1luis problem was remedied by the creation of a set of control variables, one
for 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 l'ata 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
the instruments. This scheme afforded the advantage of saving storage space
for i-ems with ten or more response options, but at the expense of translating
these codes into their numeric eguivalents for analysis purposes. The response
data fields for most of these itei 5 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 E1S database contained special codes to indicate certain response
conditiors: "I don't know" response, multiple response, omitted response,
not-reachzd 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

«cluded 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- * 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, the multiple response codes
were converted to O; 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 ¢ ecial codes. In these cases, the special
codes were "extended" to fill the output data field: The "1 don’'t kncw" and
nonrateable 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 wiere counts cr
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 derived variables to which numeric
classification categories have been assigned. The open-ended items wei
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 :. The LAYOUT
file is little more than a formatted listing of the LABELS file.

Each l.ne of the LAYOUT file contains the following information for a
single data field: sequence number, field name, output column position, field
widt?., number of decimal places, data type, value range, key or correct
response value, a d a short description of the fleld. 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 is “o 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 indizce es the number of columns used in representing the data
values for a field. .: the field contains continuous numeric data, the value
under the number of decimal placas 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 1 are coded "0." Additionally, the
discrete numeric fields that include "I don’t know" responsc codes are coded
"DI" and the open-ende¢ items that include nonrateable response codes are
coded "0I." 1If the field type is discrete numeric, the value range is listed
as the minimum and maximum permitted values separated by a hyphen to indicate
range. If the field i a response to a scerable 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.

6.7.3.5 Data T le Catalogs o

The LABELS file contains sufficient descriptive information for
generating a brief layout of the data file. However, to generate a complete
codebook document, substantially more information about the data is required
The CATALOG file provides most of this information.

1ae CATALOG file is created by the CATGEN program from the LABELS file
and the 1988 master catalog file. Each reccrd on the LABELS file generates a
CATALOG record by first 1 :trieving che master catalog record corresponding to
the field name. The master catalog record contains usage, classifi~ation, ard
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 as “yroils,”
consists of the valid data values for the discrete numeric tiel . - &
20-character description of each. The CATGEN program uses addic..ual control
information from the L .S file to determine if extra foils should be
generated and saved with each CATALOC record. Yhe first flag controls
generation of the "I don’t know" or uonrateable foil; the second flag
regulates omitted or "not ceached” foil generation; and the third flag denctes
tue possibility of multiple responses r.r that field and sets up an
appropriate foil. All of these control parameters, including the expausion
flag, may be alcered in the LAsELS file by use of a text editor, in order ¢
control the generation of data or descriptive informatjon Ior any given fic'd.

The LABELS file supplies control information for many of the subsequent
public-use duta processing steps. The CATALOG file provides detailec
information tor 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 int.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.
Additiorally, if the field represents an item used in IRT scaling, the
codebook lists the parameters used by the scaling program.

The frequency counts zre not available on the catalog file, Lut 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 check on the completeness of the fc(ls 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 .ses laser-imaging
technology to produce high-quality, reproducible d.:umentation.

6.7.3.7 Control Statement Files for 3Statistical 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 SFSS-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 veriables from the cognitive items. The variable
definition section describes the locatious 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 then sorted by section
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code and sequence number. Finzl.y, 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 wto have neither SAS nor SPSS-X capabilities,
yet require processing control information in a computer-reac-*le format, the
distribution tape also contains machine-readable catalog files. Each
machine-readable catalog record contains processing control information, IRT
parameters and foil codes and labels.
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PART I1

The Analysis of 1988 NAEP Data
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Chapter 7

Y OVERVIEW OF PART II: THE ANALYSIS OF 1988 NAEP DATA!

Rebecca Zwick

Educational Testing Serwvice

In 1988, NAEP conducted major assessments of reading, writing, civies,
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, inclading winter 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 civiecs. The 1988 main NAEP samples fell into

lpobert Mislevy and Norma Norris provided helpful comments on this
chapter.
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threz 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, civies, 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, civies, 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 cesponse
options (indicating possible flaws in wording or scoring).

For each NAEP background item, the 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 yielced, 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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Analyses of Differential Item Furctioning 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 (Mislevy & Bock, 1982) were used to determine whether it wa.
reasonable to assume a common item response function across age, gender, ani
racial/ethnic categories. (In the present context, sn item response function
is the regression of a dichotomous item response on zn unobserved pruficiercy
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 particul-~
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 tnen
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
required 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 program®’ (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
desigiated as distinc. populations. This is important because, in FNAEP, item
sampling is not randcm across age classes. In this situation, age class
membership must be taxen 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 estimatesc 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 distributious ("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 scelin, 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 estimetes 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 stinulating debate about whether these levels of performance are
satisfactory.

In NAE?'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 percent 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 hicher 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. Chaptexr 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 Procvdures, 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 datu. 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 zould be
obtained in 1984 and 1986. As explained in the chapter, this greatex
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 compouents 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, znd 17. The
results of tke reading trend analysis, which include the percents of students
at or above the reading scale anchor points established in 1984, are reporced
in The Readiag Report Card, 1971-88: Trends from the Nation'’s Report Card
(Mullis & Jenkins, 1999). 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 renmorted in The Writing Report Card, 1984-
88: Findings from the Nation’s Repcrt 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
assoclation of writing skills with instructional techniques, student
background variables, and the amount of time allocated for completion of the
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 civies 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, MacDonald, Mullis, Turner, & Wooster, 1990). A
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detailed cross-szectional analysis of civics for grades 4, 8, and 12 in 1988
was also conducted, including an examination of the association of civies
knowledge with instructional techniques and student background variabies. The
cross-sectional results, which also include the percents of students at or
above four anchor points that sere 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-, Eighth-, 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 resulcs to
those of a special study of U.S. history conducted for grade 11 in 1986. For
grade i1, trend results were obtained in terms of item percents correct, and
were ircluded 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 analysas for grade 12 which Include the outcome of scale
anchoring, are reported in The Geography Learning of High-school Seniors
(Allen, Bettis, Kurfman, MacDonald, Mullis, & Salter, 1990).

Chapter 15: As noted earlier, mathematics and science ictems were
include”’ 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
mathematics and science trend, including the derivation of sczle anchoring
results, was possible at ages 9, 13, and 17. Chapter 15 describes the methods
used to link the 1988 results to those for 1978, 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: Disentargling the NAEP ’185-86
Reading Anomaly rather than in a subject-area report.
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Chapter 8

WEIGHTING PROGEDURES AND ESTIMATION OF SAMPLING VARIANCE!

Eugene G. Johnson

Educational Testing Service

Keith F. Rust and Morris H. Hausen

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 provisisns for sampling certain
sabpopulaticns 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 veight. 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 the variance of sample
statistics, based on assumptions of independence, will tend to underestimate
the true sampling variability. Section 8.2 discusses the jackknifiag
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 compute:ions. Section 8.3 suggests the

1The statistical programming for this chapter was provided by Javid Freund,
Bruce Kaplan and Lee Ann Held of Educational [ssting Service, and Dalia 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 percent-correct
statistics, average proficiency scores, and simple regression coefficients.

Yot another effect of the multistage NALp sampling scheme is a reduction
of the degrees of freedom of variance estimates, as compared with direcrtly
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 freedom, the lower the
variability of the estimator. In a simple random sampie, 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 RAEP desig-, the
degrees of freedom are primaxily 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... 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.:t stage of selection, the primary sampling units
(PSUs), consisted of counties or groups of counties. The second stage of
selection consisted 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 proportinnal 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 concentratio.as 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 schonls with smaller numbers of eligibles
received lower prcbabilities 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 ~sho were either in
the eighth grade or 13 years old; and students who were either in the twetfth
grade or 17 years old. The main “ssessment 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 <hey were born in the
appropriate calendar year (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 effacts 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 Jdifferent
samples from several popuiations. 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 and 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 vho 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 ¢f 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. The zivics bridge
sample consists of one booklet for age 13 and one booklet “~: age 17.
Respondents to each booklet constitute a representative ram.ie of the
population of all students of that age. Because there we'e no reusable civies
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
1984 main assessment and 2ddresses the subject areas of reading and writing.
The samples were collected by grade and age fo. grade 4/age 9, grade 8/age 13,
and grade 1l/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 obookiets
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 ir 1384 and in the 1986 bridge to 1984. Three assessment
booklecs 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 ll/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 saven 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 pacing 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

190

208




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. Lower 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
assigning 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 pojulations 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 & 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
Progress—Sampling 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
probability that th: 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 PSU 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
Wy = PSUWT « SCHWT + SESSWT  STUSCHW

where PSUWT, SCHWT, SESSWT, and STUSCHW ecre, respectively, the reciprocals of
the preceding probabilities. The SLSSWT cerm was included only for the bridge
samples.

The season-specific base weight for a stucent is
WBS bt WB d SSUBWGT

where SSUBWGT is the reciprocal of tho 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.% 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 mewmber vt the size of the pair, based on total
topulation. The adjustment factor for students from the larger PSU, SSUBWGT,
is somewhat less than 2.0, whiic for those from the smaller member, SSUBWGT is
greater than 2.0.

The base weight for a student in a bridge sample is
WBB b WB « WGTBRDG

where WGTBRDG is the reciprocal of the probability sf 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. The
variations in probabilities of selection, and consequently of weights, weare
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 sf cost.

8.1.2 Adjustment of Base Weights for Nonresponse

The base weight for a selected student was adjusted 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 -hird adjustment
was needed to account for those few cases where, either inadvertently or on
the insistcnce of the school, only scudents 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
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not appear either in the scheduled session or a makeup session. Thus, the
nonresponse adjusted weight for a student is of the form

W' = Wy  SCHNRF ¢ SESNRF ¢ AOENRF ¢« STUNRF
_where the nonresponse adjustment factors SCHNRF, SESNRF, AOENRF, and STUNRF
are computed as described beluw.
The season-specific base weight was similarly adjusted for the same four
types of nonresponse.
8.1.2.1 School Nonresponse Adjustment (SCHIRF)
The school ..onresponse adjustment wa fIntended to compensate for school
nonresponse occurring before session as3ig.ment. 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).

The school nonresponse adjustment factor in PSU h, SCHNRF,, is given by

b} SCHWTM A Ghi
iea,
SCHNRT, = _
2 SCHWThi 4 Ghi
ieB,
where

SCHWTy, - the school weight for school i in PSU h;

Gy - 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 A, consists of the original sample of schools
(cooperating and noncooperating schools, but not
substitutes); and

set By consists of all schocls coopersting at the time of

session allocation (including schools that were
substituted for noncooperating schools}.

For a substitute school, SCHWT,; is defined as the school weight of the
originally selected school, while the value of G is taken from the substitute
schoc! itself. In those cases where PSUs were combined, the value of PSUWT
(or PSUWT » WOTBRDG in the case of bridge samples) was included in the
numerator and denominator of the school nonresponse adjustment factor.




factor.

SESNRF,,

where

SCHWT,,

SCHNRFy,

SESSWT,,

Gy

set By

set G,

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

In PSU h, the session nonresponse adjustment factor SESNRF, was given by

P SCHWT,,  SCHNRF,;  SESSWT, * Gy
ieB,
T SCHWT,, * SCHNRFy; + SESSWTy * Gy
ieC,

the school weight for school i in PSU (or group of
PSUs) h;

the school nonresponse adjustment for school i in PSU
h;

the session allocation weight for school i in PSU h;

the estimated number of grade/age-eligible students in
school i in PSU h in the case of spiral bridge
seasions, 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 Gy
were based on QED data);

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 SESMRF. 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 (AOENRF)

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, AOENRF;, is given for students not in the modal grade by

AOENRF, = 1i€C,
z SCHWTh‘ hd SCHNRF},‘ . SESSWTh‘ . SESNRFh‘ . th‘
ieby,
where
SCHWT,,; - the school weight for school i in PSU h;
SCHNRF,; - the school nonresponse adjustment for school i in PSU
h;
SESSWTy,; - the session allocation weight for school i in PSU h
(bridge samples only);
SESNRFy; - the session nonresponse adjustment for school i in PSU
h (bridge samples only);
AOy, - the estimated number of age-only eligible students in
PSU h, school i, based on PQ data;
set G, consists of all schools allocated to the particular
session type in PSU h that ultimately participated;
and
set Dy 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, 17 any, or that had no age-only
eligible students.

The value of AOENRF, 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 w ‘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
sescions 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 ¢ in PSU
h, the student nonresponse adjustment factor STUNRF,, is computed by

S SCHWTy,* SCHNRFy, + SESSWTy, + SESNRFy, » AOENRF,,; + STUS CHWy,y 5
STUNRFp, = Al

T SCHWTy,SCHNRFy,  SESSWTy, * SESNRFy, * AOENRFy,, » STUS CHWy,, 5

’
C

where

SCHWT,, - the school weight for school i in PSU h;

SCHNRFy, - the school nonresponse adjustment factor for school i
in PSU h;

SESSWTy,, - the session allocation weight for spiral sessions in
school i in P5J h (bridge samples only);

SESNRF ., - the session nonresponse adjustment factor for spiral
sessions in school i in PSU h (bridge samples only);

AOENRF;, - the age-only eligibles nonresponse adjustment facctor
in PSU ", school i;

STUSCHW;; = the within-school student weight for student j in
school i in PSU h;

Set A, consists of the students in class c¢ in school i in PSU
h who were invited to the session; and

Set By, consists of the students in class ¢ in school i in PSU

h who were assessed in the session.
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The student nonrespunse adjustment for tape sessions was similar, except
that the adjustment was compu:ed witbin a PSU for each tape booklet across all
students originally invited to the assessment for that booklet.

Table B-5 in Appendix b shows the distribution of student nonresponse
adjustment factors for each of the 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 ovevall 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 cowpounding 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
weights 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 trimming can increase the accuracy of the resulting survey estimates,
substantially reducing V2 and hence the szmpling variance while introducing a
smell 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, ¢, to the
estimated variance of the estimated number of students eligible for
assessment. The trimming was done separate.y for the spiral assessment and
fer each tape booklet in each of the bridge samples. In each case, the value
of the prog .rction { was chosen to be 10/K, where K was the number of schools
ir which a specified assessment was conducted. The number of schools where
weights were trimmed was small, being between O and 5 in each of the samples.
Tsble B-6 in Appendix B shows the distribution of trimming factors for each of
the 1788 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. *he potential magnitude of bias that might be introduced
from such trimming, .sed en the available evidence it seems reasonable to
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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
that are subject to sampling variability. Even if there were no nonresponse
the respondent weights would at best provide unbiased astimates of the various
subgroup proportions. However, since unbiasedness refers to zverage
performance over a conceptuzlly infinite number of replications of the
sempling, it is unlikely tha* 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 been
reduced in size.

To reduce 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 over time for such student populations.

8.1.4.1 1988 Poststratification Procedures

The poststratification 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
Subgroup 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

*Regions are the seme as for stratifisatior and repurting (see Chapter 3), except
that all of Virginia is included in the southeast region for poststratification purposes
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The result is seven poststratificction cells for each tape session. For
the assessments involving both age and grade eligible 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, thrce
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 ll/age 17 bridge was adopted because the independent estimates
of the numbers ¢f 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 factoc. 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 projections. Table B-7 in Appendix B shows the distribution 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 procedares 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 Wnite NonHispanic NE 1, 2
2 White NonHispanic NE 3, &4,
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,
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

*SDOC (Sample Description of Commmity) categories. 1—Big City, 2—Fringe of Big City,
3--Hedium City; 4~—Small Place; and S—Extreme 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 ¢ ( to which the student
belongs and whose numerator was an adjusted estimate of the total number of
students in the cell. This adjusted ¢ stimate was a composite of estimstes
from the NAEP sample and an independent estimate based on projections based on
Current Population Survey estimates and Census rr~jections. The adjusted
estimate was a weighted mean of the two estimates, 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 sf.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 aumber 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 riean
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 fthe 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, placed less
reliance on tue 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-wey
and Census data can be derived well in advance of the weighting of the data.

Appendix E describes the revisions made in the postitratification
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
pesistiacification on the estimates of subgr .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 alternstive approach of
reveighting the 1v¥?8 data according to the 1986 procedures.)

Tabias 8-3, 8-4, and 8-5 show the result when the age-eligible students
in the trend samples of the 1986 assessm t of reading are reweighted using
the new poststratification factors. Th. first two columns in =ach table
compare the new procedure with the old in terms of the estimated relative
frequencies by race/ethnicity, region, parental education, aid 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 difference 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 eit' . Jf
the individual estimates.

We note that the standard errors of the difference between 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 o 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 £.-al weight assigned to a student is the student full-sample
uveig