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Foreword

The Research and Development (R&D) series of reports has been initiated:

1) To share studies and research that are developmental in nature. The results of such
studies may be revised as the work continues and additional data become available.

2) To share results of studies that are, to some extent, on the “cutting-edge” of
methodological developments. Emerging analytical approaches and new computer
software development often permit new, and sometimes controversial, analysis to
be done. By participating in “frontier research,” we hope to contribute to the
resolution of issues and improved analysis.

3) To participate in discussions of emerging 1ssues of interest to educational
researchers, statisticians, and the Federal statistical community in general. Such
reports may document workshops and symposiums sponsored by NCES that
address methodological and analytical issues or may share and discuss issues
regarding NCES practice, procedures, and standards.

The common theme in all three goals is that these reports preser results or discussion that
do not reach definitive conclusions at this point in time, either because the date are tentative,
the methodology is new and developing, or the topic is one on which there are divergent
views. Therefore the techniques and inferences made from the data are tentative and are
subject to revision. To facilitate the process of closure on the issues, we invite comment,
criticism, and alternatives to what we have done. Such responses should be directed to:

Roger A. Herriot

Associate Commissioner Statistical
Standards and Methodology Division

National Center for Education Statistics

555 New Jersey Avenue NW

Washington, DC 20208-5654
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Executive Summary

This report examines the effects of school characteristics on mathematics and science
achievement in the thi'd, seventh, and eleventh grades using the data from the 1985-86
National Assessmeni of Educational Progress (NAEP). The effects of both student
characteristics and school characteristics on mathematics and science achievement levels
were examined. The school-level characteristics represented aspec.s of the school
environment that have been shown in the school effectiveness literature to be related to
student achievement. Five groups of characteristics that could be measured in the NAEP
dataset were used: student body characteristics, fiscal and physical characteristics of the
school, school program structure, school academic standards, and principal and teacher
characteristics.

The report used a new, regression-like statistical technique—hicrarchical linear
model; (HLM)—which allowed student achievement to be explained as a function of
school-level characteristics. In addition, HLM allowed for the examination of the impact of
school characteristics cn the relationship between student characteristics and achievement
within schools. For example, the size of the effect of gender on achievement—or the size
of the gap between males and female achievement—differed between schools. LM
allowed for the examination of the effects of school characteristics on the size of the gap
between male and female achievement.

For each subject and grade, HLM models examined the effects of the school
characteristics on

»  The average achievement within schools;

»  The effect of gerder on achievement within schools, or the gap between boys’ and
girls’ achievement within schools;

»  The effect of race-ethnicity on achievement within schools, or the gap between
minority and non-minority students’ achievement within schools; and

»  The effect of SES on achievement within schools, or the differentiating effect of SES
on achievement within schools.

The effects of the school characteristics on mathematics and science achievement were
similar by subject; they differed most often by grade. In general, the school characteristics
examined in the analysis did better at explaining average achievement between schools than
explaining the effects of gende, race-ethnicity, and SES on achievement.

Within schools, the effects of race-ethnicity and SES on science and mathematics
achievement were consistent in all three grades studied, while the effect of gender varied.
On average within schools, students from minority or low SES backgrounds tended to
have lower scores on the NAEP tests, controlling for gender. The average within-school
effect of gender on mathematics and science achievement varied by subject and grade.
While there were essentially no differences in boys' and girls’ mathematics and science
achievement in the third grade or seventh grade mathematics, boys averaged higher scores
than girls in seventh grade science and in both mathematics and science in the eleventh
grade, controlling for race-ethnicity and SES.

. ERIC
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Between schools, of all the school-level characteristics, the student body
characteristics had the most associations with both average achievement and the effects of
gender and SES.

However, no evidence of association was found between the student body
characteristics and the effect of race-ethnicity. In both subjects and all three grades, the
student body characteristics of percent black, percent Hispanic, and disadvantaged leve! of
the students were consistently associated with lower average achievement. Still, there were
variations by grade and subject. Being in a school with higher percentages of black
students was associzted with lower ach’svement in seventh grade than in third grade or
eleventh grade in both subjects, while being in a school with higher percentages of
Hispanic students was associated with a similar drop in achievement in all grades. Being in
a school with more disadvantaged students was associated with lower average achievement
in third grade, but in seventh and eleventh grade, the drop in achievement was significant
but negligible. In all grades, these three variables were consistently associated with a larger
drop in science achievement than mathematics achievement.

Two of the student body characteristics were associated with the effect of gender in
third grade mathematics and with the effect of SES in seventh and eleventh grade
mathematics and science. In schools with higher percentages of black students, girls tended
1o perform better than boys in third grade mathematics. In grades seven and eleven, SES
had less of a differentiating effect on both mathematics and science achievement in schools
with higiser percentages of black and Hispanic students.

Controlling for the student body characteristics, some of the other school
characteristics in the other four models were also associated with average achievement—
four characteristics in grade three, four in grade seven, and six in grade eleven. In addition,
four characteristics were associated with the effects of gender or race-ethnicity—one in
grade three, one in grade seven, and two in grade eleven. Characteristics that explained
average achievement usually varied by grade, but not often by subject. Within each grade,
similar characteristics often explained both iathematics and science achievement. No other
school characteristics were found to be associated with the effect of SES, and the few
characteristics that were associated with the effects of gender and race-ethnicity varied by
grade and subject.

In grade three, for both mathematics and science achievement, larger schools, team-
taught classes, and classrooms organized by departments were associated with higher
average achievement. In addition, for science achievement only, higher student/teacher
ratios were associated with lower average science achievement. Higher student/teacher
ratios were also associated with a gender gap between girls and boys in science—girls
averaged lower science achievement scores than boys in schools with higher
studen*/teacher ratios.

In grade seven, for both mathematics and science achievement, schools with
mathematics tracking were associated with higher average achievement, while schools with
higher numbers of positive changes in academic standards were associated with lower
average achievement. In addition, for mathematics achievement only, schools with more
instructional funds per student and schools that gave higher amounts of homework were
associated with higher average mathematics achievement. For science achievement only,
schools with more parent/teacher interactions were associated with a larger than average
gap between girls and boys in science achievement—girls averaged lower science
achievement scores than boys in these schools.

©
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In grade eleven, for both mathematics and science achievement, schools with
specialized science labs, with science tracking, and with larger amounts of homework
given were associated with higher average achievement. In addition, for mathematics
achievement only, schools with more instructional funds per student and larger schools
were associated wi.h higher mathematics achievement. However, larger schools were also
associated with a larger gender ap in mathematics achievement—girls averaged lower
mathematics achievement than boys in larger schools. Another factor associated with
mathematics achicvement was that in schools where teachers spent proportionally more
time on academic tasks, blacks, Hispanics, and Native Americans averaged lower
mathematics achievement than whites and Asians. In addition, for science achievement
ggllly, schools with general science labs were associated with lower average science

ievement.
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I. Introduction

A. Background and Purpose

Over the last decade, research on “school effectiveness™ has received a great deal of
attention in scholarly journals and the popular press. Researchers, in ar attempt to
understand why some schools seem to be better able to produce positive educational
outcomes than other schools, have attempted to relate specific school characteristics to
student achievement. In so doing they kave defined a wide range of possible school
influences on academic performance. These include such factors as student body
composition, socioeconomic status of students, structure of school facilities, financial
conditions within the school, teacher characteristics and behavior, principal behaviors and
experience, parental involvement, differentiation of school courses, and school values
measures.

Earlier cffective schools research focused on school structure variables such as
equipment and funds distribution, while much of the current research has smphasized the
non-fiscal aspects of the school environment.! Two broad categories of no s-fiscal aspects
of schools that have been included in effective schools research are social compositional
factors and school social structure. Social composition variables include ethnic composition
of the student body, SES of the student body, size of the student population, and
attendance measures.?

School social structure include variables such as the degree of parental involvement,
differentiation of student programs, student to staff ratios, various indices of teacher
experience, and time allocations of principals and teachers (i.e., time allotted to academic vs
administrative tasks). Early work by Brookover and his colleagues found school social
structure variables to be particularly powerful predictors of educational achievement.3
Along similar lines. Rutter and his colleagues at the Center for Effective Schools have
shown that the amount of time teachers spend on instruction, the frequency of student-
teacher interactions, and allotted time spent directly with students by both teachers and

principals, clearly differentiate between low and high achieving students.4

While effective schools research provides compelling evidence that differences among
schools are associated with different levels of student performance, this literature has also
been criticized on several methodological grounds. One criticism is that most of the studies
have based their conclusions solely on samples of urban schools. Thus, while painting a
portrait of effective urban schools, the extant literature may not inform policy makers about
all effective schools. Factors that may affect student achievement in large urban schools
may not affect student achievement in all schools.

1For a review of earlier school effectiveness research see T.L. Good and R S, Weinstein, “Schools Make a
Difference: Evidence, Criticisms, and New Directions,” American Psychologist 41 (10) (1986): 1090-1097.
2For example, see S.E. Mayer and C. Jencks, “Growing Up in Poor Neighborhoods: How Much Does It
Matier?,” Science 243 (March, 1989).

3w.B. Brookover, C. Beady, P. Flood, J. Schweitzer, and J. Wisenbaker, Sckool Social Systems and
Student Achievement: Schools Can Make a Difference (New York: Pracger, 1979).

4M. Rutter, “School Effects on Pupil Progress: Research Findings and Policy Implications” in Handbook
of Teaching and Policy, eds. L. Schulman and G. Sykes (NeWw York: Longman, 1983). 341.
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Another criticism is that much of this research has not uately modeled the
hierarchical nature of student achievement data. That is, student achievement is not only
affected by students’ individual characteristics but is also affected by their shared
experiences with fellow students within their schools. Therefore, by their very natur
questions abcut school effects reqiire the exploration of within- and between-schou
relationships. Earlier research has relied primarily on sxmrle multiple regression 10 assess
school effects, and has therefore failed to adequately model the multilevel structure of these
relationships. This may have led researchers to mxsleadmg conclusions about the effect (or
non-effect) of various aspects of the school environment on student achievement.

The purpose of this analysis is to address some of the methodological criticisms of
the effective schools literature by capitalizing on recent developments in the statistical
theory of hierarchical linear models (HLM). HLM allows direct representation of the
infiuence of school factors within schools and directly models the hierarchical nature of the
data. This report also overcomes the sampling weaknesses of earlier effective schools
research by using a national representative sample of all public schools—urban, suburban,
and rural— surveyed by the National Assessment of Educational Progress (NAEP).

This analysis is an exploratory effort to demonstrate the potential usefulness of a
state-of-the-art procedure with a complex data sei. Due to limitatons of the data as well as
the exploratory nature of the study, policy changes are not recommended on the basis of
this report. Instead, researchers are encouraged to use this analysis as the basis for an
understanding of the procedures and questions involved in using NAEP data and
hierarchical linear models for school effectiveness studies.

The next section in this chapter briefly describes the data sources and the variables
used for this analysis. A third section outlines the methodological approach used in the
analysis. The folluwing chapters present the results of the analysis, first for mathematics
and then for science. The report ends with a discussion the findings of this analysis and the
implications for the use of NAEP data and hierarchical linear models in school effectiveness
research. The technical notes in Appendix A provide detailed information on the variables
used and on the HLM methodology and statistics. Appendix B contains supporting tables
of the descriptive and HLM results.

B. Data Sources and Variables

This analysis uses data from the 1985-86 National Assessment of Educational
Progress (NAEP) in mathematics and science. The primary goals of NAEP are to detect
and report the current status of, as well as changes in, the educatic al attainments of young
Amencans. To accomplish these goals, NAEP biennially selects large, nationally
representative samples of students and gathers a vast amount of information about the
students and their schools. This report uses the 1985-86 NAEP in mathematics and science
to examine the relationship between school-level data and individual student-level math and
science test data for a nationally representative sample of third, seventh, and eleventh
graders in public schools. Scores on math and science proficiency are available for about
80,000 students in the main 1985-86 NAEP assessment. A school characteristics and

SFor an early warning on the dangers of using single-level models to moge: school effects see L. Cronbach,
Research on Classrooms and Schools: Forrilation of Questions, Design, ead Analysis (occasional paper
of the Stanford Evaluation Consortium, Stanford, CA: Stanford University, 1976). For a review of the early
methods used to model multilevel data, see L. Bwuem."l‘heAnalymofMululevel Data in Educational
Rescarch and Evaluation,” Review of Research in Education 8 (1980): 158-233.

- 14
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policies questionnaire was distributed to each sampled school. About 87 percent of schools
completed these questionnaires.

The outcome measures used in this analysis are the composites of the subscales
NAEP produced to represent overall proficiency in mathematics and science. These overall
estimates of a student’s mathematics and science proficiency are weighted averages of his
or her proficiency estimates for the several original NAEP subscales. Descriptions of the
subscales for mathematics and science are provided in Expanding the New Design: The
NAEP 1985-86 Technical Report.!

The variables from the NAEP dataset used in this analysis are listed in table 1. A full

description of these variables and their construction is provided in the technical notes in
Appendix A.

Table 1.--V§_riables used in the analysis

Student-level variables

Gender
Race-ethnicity (black, Hispanic, or American Irdian versus white or Asian)
Socioeconcmic status

School-level variables
Student body characteristics

Percentage of student body that is black
Percentage of student Lody that is Hispanic
Index of disadvantaged students in the student body

Fiscal and Physical Characteristics of the Schocl

Instructional funds per student

Number of microcomputers per student
Science lab facilities in classroom (yes/no)
General purpose science labs (yes/no)
Specialized science labs (yes/no)

School Program Structure

Math tracking in this grade — Grades 7, 11 (yes/no)
Science tracking in this grade - Grades 7, 11 (yes/no)
Student/teacher ratio

School size in number of students

SHLM requires full data on school-level vasiables. Therefore, students whose school failed to retum the
school and/or principal questionnaire were dropped from the analysis. HLM does not require full data on
student-level variables. Students without full data were included in the analysis. However, if all students in
a school were missing any variable, the school and its students were dropped from the analysis.

7A. Beaton, Expanding the New Design: The NAEP 1985-86 Technical Report (Princeton, New Jersey:
Educational Testing Service, November, 1988). .

©
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Table 1.-Variables used in the analysis--Continued

Classroom Onganization in this grade:
Self-contained classrooms(yes/no)
Team-taught classrooms (yes/no)

Departmentalized classrooms (yes/no)
School Academic Standards

Index of rigor of current standards

Index of change in standards

Amount of homework assigned

Index of teacher control over academic standards

Principal and Teacher Characteristics

Principal years as principal of that school

Principal years of educational administration experience
Principal years of prior teaching experience

Index of principal time spent on academic tasks

Amount of principal time spent in parent/community relations
Percentage of teachers who are minority group members
Index of teacher time spent on academic tasks — Grades 7, 11
Index of parent/teacher interaction

Two levels of independent or explanatory variables were created: student-level and
school-level. The student-level variables are gender, race-ethnicity, and socioeconomic
status (SES). Many of the school-level variables are composite variables representing
aspects of the school environment that have been shown in the school effectiveness
literature to be related to student achievement.® Five such characteristics that can be
measured in the NAEP dataset were identified: student body characteristics, fiscal and
physical characteristics of the school, school program structure, school academic
standards, and principal and teacher characteristics.

The literature on effective schools indicates that while earlier research emphasized the
financial and physical characteristics of schools, most current studies have focused on noa-
fiscal school characteristics. To the degree possible with the NAEP data, this analysis
included variables measuring both the fiscal and non-fiscal aspects of schools. Two broad
categories of non-fiscal aspects of schools used in this report were social compositional
factors and school social structure. Social composition variables included race and ethnic
composition of the student body, SES of the student body, and size of the student

ulation. School social structure included variables such as the degree of parental
involvement, differentiation of student programs, student to staff ratios, various indices of
principal experience and teacher characteristics, and time allocations of principals and
teachers (i.e., time allotted to academic vs. administrative tasks).

NAEP is cross-sectional, rather than longitudinal data, so in using it to look at the
relationship between schools and student achievement, certain assumptions need to be

8 A discussion of the creation and reliabilities of these variables is presented in the technical notes,
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made. In this study, it was assumed that students had been in their respective schools long
enough for that school to have had an impact on their achievement. This assumption was
most likely to be true for the students in grades three and eleven because most of them
would have been in the same school (i.c., elementary or high school) during the previous
year or 50, unless their parents moved. However, the students it grade seven would have
been in the same school in previous years only if they attended an elementary school that
included seventh grade or a middle or combined school that started earlier than seventh

. If they were in their first year of a new middle or high school, this assumption may
not have held for them.

C. Methodological Approach

This section outlines the methodological approach used in this analysis. Presented
first is a general discussion of the statistical technique used. This is followed by a more
specific discussion of how the technique was applied in this analysis. Next is presented the
model-building strategy used for this report. Finally, a special analytical consideration in
using the NAEP dataset is discussed, and the manner in which it was handled in this paper
is outlined. The HLM methodology is discussed in more detail in the technical notes in
Appendix A.

Hierarchical Linear Models

The data collected under NAEP is hierarchical in nature, that is, students are nested
within schools.? The mismatch between the hierarchical character of this type of data and
traditional single-level analytical models has led to persistent methodological problems in
educational research.!0 Traditionally, researchers have analyzed such data at the individual
level, ignoring the higher-level unit, the school. This creates problems due to the {act that
two children within the same school will be more alike than two children from different
schools, even when they are in the same treatment condition. Treating these data as if they
were from a simple random sample can lead to misleading inferences from both a logical
and statisticzl perspective. However, with the recent development of hierarchical linear
models, many of the problems with assessing multi-level effects have been overcome.!!

Hierarchical linear models directly address the problem of students nested within
schools by directly modeling within- and between-school variation in achievement. These
models allow us to explain student achievement as a function of school-level effects. In
addition, HLM allows the examination of the impact of school characteristics on the
relationship between student characteristics and achievement within schools. The analysis

%To be more exact, students are nested within classrooms within schools. However, there were not cnough
students per classroom in the NAEP sample to analyze classroom differences. Therefore, this
methodological discussion will focus on the student-level and school-level differences that were analyzed in
this report.

10his is sometimes refemred to as the unit of analysis problem.

11A.S. Bryk and S.W. Raudenbush, “Towards a More Apprc, . “ate Conceptualization of Rescarch on
School Effects: A Three-Level Hierarchical Linear Model” in Multilevel Analysis of Educational Data, ed.
R.D. Bock (San Diego, CA: Academic Press, 1989): 159-204; S.W. Raudenbush and A.S. Bryk, “A
Hierarchical Model for Studying School Effects,” Sociology of Education 59 (January, 1986): 1-17; and
A.S. Bryk and S. W. Raudenbush, Hierarchical Linear Models for Social and Behavioral Research:
Appi.cations and Data Analysis Methods (Newbury Park, CA: Sage, in press).
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uses a two-level HLM microcomputer program developed by Anthony Bryk, Stephen
Raudenbush, and Richard Congden.12

HLM Analysis of NAEP data

The purpose of this study was to estimate the school effects for six subject/grade
combinations—math achievement in grades three, seven, and eleven, and science
achievement in grades three, seven and eleven. Separate analyses were run for each grade
level (three, seven, and eleven) within each subject area (math and science.) Each of the
following steps were performed for each subject/grade combination. In the first step, the
within-school models were estimated using ordinary least squares regression analysis.
Achievement was modeled at the student level within each school as a function of the
student characteristics—gender, mce-ethnicity, and SES. This resulted in an equation for
each school that consisted of regression coefficients (called Betas in HLM) that estimated
the effect on echievement of being female, of being a minority, and of SES level. The
equation also estimated an intercept, which represented the average achievement in the
school.

The regression coefficients from the first step in the analysis became the outcome
measures in the second step. That is, in the next step in the analysis, the variation in these
within-school parameters—the intercept and the Betas—was examined. Each of these
parameters was used as a dependent variable in a separate equation and their variation was
modeled as a function of the school-level characteristics across schools. These between-
school equations produced coefficients (called Gammas in HLM) that ¢: "imated the effect
of each school-level characteristic on either the average achievement, the effect of gender on
achievement, the effect of race-ethnicity on achievement, or the effect of SES on
achievement in the schools.

It is the coefficients, or Gammas, from these four between-school equations that were
the major indicators of school effects on achievement and of school effects on the effects of
gender, race-¢thnicity, and SES. For example, the intercept equation measured the effect of
school characteristics, such as number of computers per student, on the average
achievement in schools. Did schools with a higher number of computers have higher
average achievement levels? The gender parameter equation measured the effect of school
characteristics, such as the number of computers per student, on the gap in achievement
between females and males, 2 gap that varied between schools. Did schools with a larger
number of computers have a smaller or larger gap in achievement between females and
males? In the race-ethnicity parameter and SES parameter equations, the questions were: -
Were the school-level characteristics in the models associated with a smaller or larger gap
between minorities and whites/Asians and a smaller or larger effect of SES level on
achievement?

All the school-level characteristics, or variables, were standardized, so their values
were in standard deviation units from their mean. The Gammas based on these variables
from the between-school equations were then interpreted as the effect on the dependent
parameter of each school-level variable for every standard deviation above the mean of that
variable. This allowed the school effects, or Gammas, on these variables to be comparable

125 S. Bryk, S. W. Raudenbush, M. Seltzer, and R. Congdon, An Introduction to HLM: Computer
Program User’ s Guide (Second Ed.) (Chicago, IL: University of Chicago, Department of Education, 1988).
Bryk, Raudenbush, and Congden modified their program to allow the special weighting used in this
analysis. See the technical notes for a full discussion of the weights used here.
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across variables within subject and grade. The size of these school effects could then be
directly compared between variables.

In addition, the student-level variables were centered, i.e., their school means were
subtracted from them. This allowed the intercept to be interpreted as the average
achievement in each school, the effect of gender to be in ted as the gap between girls
and boys (the “gender gap”) in each sc and the effect of race-ethnicity to be interpreted
as the gap between minorities and whites/Asians (the “minority gap”) in each school. Since
SES already had a zero mean, the effect of SES could be inaerfmeted as indicating the exient
to which SES was associated with achievement in each schoo

Other statistics produced by the HLM analysis are also helpful in interpreting the
within-school parameters and the between-school models. For each of the four within-
school parameters—intercept, gender, race-ethnicity, and SES—in each model, HLM
provides the parameter variance, called Tau, a test of whether Tau is greater than zero, and
the reliability, the percentage of the total variance around each parameter that is represented
by parameter variance.

Parameter variance, or Tau, is the actual variation between schools around the
parameters of the intercept and the gender, race-ethnicity, and SES coefficients in the
within-school equations. The parameter variance usually changes between models. It is
highest in the average within-school models, where it indicates how much variance there is
around each of the four parameters before any between-school variables are taken into
account. The purpose of the between-school models is to explain, or reduce this parameter

variance. A measure of how well each model explains the parameter variaice is the R2". It

is similar to a linear regression RZ, in that it represents the proportion of the original
parameter variance that was explained by a particular between-school model.

In this report, the Gammas and the R2* are presented and discussed in the results
chapters, and more information about them is also provided in the technical notes in
Appendix A. The reliability, parameter variance, and the test for whether Tau is greater than
;ero are discussed in the technical notes and presented in the technical tables in Appendix

Model Building

In this study, the school-level characteristics, or variables, were not entered inio the
between-school model simultaneously. Instead, they were entered in five separate models,
reflecting the five groups of school effects that were deemed to be of theoretical importance
based on previous school effects research. The variables in the first model, the student
body characteristics, were included in all subsequent models as controls.

For both theoretical and practical reasons, five separate models were developed rather
than creating one model of all the variables and eliminating variables until one final model
of the most significant variables was left. Dividing the variables into five models avoided
over-controlling with 100 many variables and obscuring some effects that might be
significant. Grouping the variables into theoretical models allowed each distinct concept to
be tested, controlling for student body characteristics, using related variables as controls
whether or not they were significant. This provided more tically coherent models.
Extracting the significant variables from each model and running them in a final model
would have removed them from their thearetical context and controls, and would have been

©

ERIC " 13



theoretically and stetistically less justifiable. In addition, HLM PC version could not test
more than 34 total variables in each model.

Before the between-school models were tested, the within-school models were run.
These models tested how well the within-school variabies predicted achievement within
each school, and provided the parameters that would be the dependent variables in the
between-school models. Then the between-school models containing the school-level
variables were tested. These are numbered from Model 1 to Model § in the text. Model 1
tested vasiables related to the student body composition of the schools. Mods] 2 tested
fiscal and physical characteristics of the schools. Model 3 tested variables related to the
school program structure of student, teacher, and classroom organization in the schools.
Model 4 tested academic standards in the schools. Model 5 tested principal and teacher
characteristics in the schools.

Variables were added to the between-school models in small groups within each
model. Because of software limitations, not all of the variables in each model could be
entered at once (see the technical notes). Therefore, if individual variables were significant
or had continuing theoretical importance, they were retained. Otherwise, they were dropped
and the next group of variables was added. Since different variables were significant for
each dependent Beta parameter and each subject/grade combination, the final models
resulted in different variables, or equations, for each dependent Beta parameter and each
subject/grade combination. Variables not in the final model were cither not available for that
grade (see the variable list in table 1) or had been included in previous models, found
insignificant, and dropped.

Special Analytical Consideration in NAEP

The 1985-86 Mathematics and Science Assessment employed a variant of matrix
sampling called balanced incomplete block (BIB) spiraling. With this procedure, the total
assessment battery is divided into several 14-minute blocks of items as well as a 6-minute
block of background characteristic items common to all students at that grade level. Each
student was administered a booklet containing three blocks as well as a 6-minute block of
background questions. The BIB part of the method assigns blocks of items to booklets in
such a way that each pair of blocks appears in at least one booklet. This generates a large
number of different booklets. The spiraling part of the method then cycles the booklets for
administration, so typically no two students in any assessment session in a school, and at
most only a few students in schools with multiple sessions, receive the same booklet. At
each age/grade level, each block of items was administered to approximately 2,000 students
and each pair of blocks to approximately 200 students.

Item response theory (IRT) was then used to estimate proficiency scores for cach
individual student. However, these proficiency scores are latent variables conditional on the
student’s responses to several cognitive and background items and are not direcily
observed. That is, proficiency scores were predicted from a set of cognitive and
background variables (referred to as conditioned variables). Because the proficiency scores
are not observed but estimated, there is some amount of uncertainty or variance associated
with them. Thus, rather than having a sii:gle observed math or science score, there is a
range or distribution of plausible values for each sampled student’s proficiency in
mathematics and science.

In this analysis there are five such plausible values for each sampled student resulting
from five random draws from the conditional distribution of proficiency scores for each
student. The point estimations in the descriptive tables in Appendix B are based on the

29
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simple average of all five plausible values. The parameter estimates from the HLM analyses
shown in the text tables and s ing tables are based on the average parameter estimates
from separate HLM analyses of the five plausible values. That is, separate HLM analyses
were conducted on each of the five plausible values and the results from these analyses

were averaged.!3

Studies by ETS have shown that statistics that involve variables that were included in
the imputation of the plausible values for student proficiency scores are consistent
estimators of population values. However, statistics involving background variables that
were not used in the imputation of the plausible values have been shown to be biased. In

icular, analyses of reading proficiency scores in the 1984 NAEP Reading Assessment
indicated that multiple regression coefficients for non-conditioned variables tend to be
underestimated by an average of 30 nt.}4 However, while underestimating the effects
of non-conditioned variables, the direction of effects of non-conditioned variables are
almost always correct. Unfortunately, most of the school-level variables used in the
composite variables created in this analysis are non-conditioned variables, i.c. they were
not used in the imputation of the plausible values. Therefore, while the analysis of these
variables has correctly informed us on the direction of their effects, the size of these effects
may have been underestimated by some unknown amount.

13gee the technical notes for a full discussion of how the HLM parameter estimates and their standard errors
were calculated for this report.

WMR 3. Mislevy, Randomization-Based Inferences About Latent Variables From Complex Samples
(Princeton, New Jersey: Educational Testing Service, September 1988).
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I1. School Effects on Mathematics Achievement

A. Within-School Models

This analysis involved three within-school variables: gender, race-ethnicity, and
socioeconomic status (SES).15 To assess the independent effect of the within-school
variables, a regression equation was computed within each school predicting students’
math achievement by the students’ gender, race-ethnicity, and SES. Thus, each school had
scparate estimates (or Beta coefficients) for these effects on math achievement. In addition,
each school had a separate intercept term, or, in this case, a separate estimate of the average
math achievement in that school.

Table 2.--Average within-school predictors of math achievement, grades 3, 7,and 11

Predictor Grade 3 Grade 7 Grade 11

INTERCEPT (AVYG. ACHIEVEMENT) 208.29** 269.66%* 298.03*+
GENDER COEFFICIENT -0.85 0.23 -2.78**
RACE-ETHNICITY COEFFICIENT -14.63%* -16.06%* -19.32¢+
SES COEFFICIENT 10.95** 12.84%* 14.27¢+

NOTE: ** probability S .01; * probability < .05

SOURCE: U.S. Depanment of Education, Natiunal Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Data Tspes.

The averages of these within-school equations for grades three, seven, and eleven
math achievement are shown in table 2.16 The average intercept among all the third,
seventh, and eleventh grade schools was 208.29, 269.66, and 298.03 respectively. These
values are the average achievement scores across third, seventh, and eleventh grade
schools. The beta coefficients for gender, race-ethnicity, and SES in these equations
represent the average gap in achievement between boys and girls (the gender gap), the
average gap in achievement between minority and non-minority students (the minority
gap), and the differentiating effect of SES on mathematics, respectively. For example, in
grade three, the average coefficient for gender is not significantly different from zero.
Therefore, on average across thind grade schools, if one controlled for race-ethnicity and
SES, girls did no better or worse than boys in mathematics. The average coefficient in
grade three for race-ethnicity is -14.63, signifying that there was a 14.63 point gap in math
achievement between the minority and non-minority students, with the minority students

!5The race-ethnicity variable was a dummy variable with the values of minority and non-minority students,
Minority students were black, Hispanic, or American Indian, Nun-minority students were white or Asian.
The rationale for grouping Asian students with white students is presented in the technical notes. The SES
variable was a standardized composite variahle of mother’s education, father’s education, and the presence of
six material possessions in the home, including a computer. See technical notes for more information.
16These averages of the coefficients are weighted in HLM by the inverse of the precision of their within-
school estimates, so that coefficients from schools with smaller samples and less precise estimales are
given less weight.
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doing less well. The average coefficient for SES among third grade schools was 10.95,
and is significantly different from zero. Since SES has a mean of zzroand a s
deviation of one, on average across schools, students one standard deviation above average
SES levels are expected to score 10.95 points higher in math achievement than students of
average SES. In a similar fashion, students one and one-half standard deviations below
avmg{hiﬁs are e?cwd to score 16.42 points lower (1.5*10.95) than students of average
SES n the SES coefficient is significant such as in this case, it can be seen as having a
differentiating effect on achievement because students are predicted to have different levels
of achievement based on their SES.

These equations indicate that on average for each grade, minority students performed
worse than did non-minority students, controlling for gender and SES. This gap between
the minorities and the others was wider in grade seven than three, and wider in grade
eleven than grade seven. Likewise, in all three grades, SES, controlling for gender and
race-ethnicity, had a differentiating effect in that students of higher SES did better than
students of lower SES. This effect of SES also was stronger in the higher grades than in
the lower grades. Gender, controlling for SES and race-ethnicity, on average was not
associated with student math achievement in grade three or grade seven. However, in grade
11, on average, girls did less well than boys, controlling for race-cthnicity and SES.

These equations represent the average math achievement in the schools and the
average relationship within schools between math achievement and gender, race-ethnicity,
and SES. However, these relationships and average achievement actually varied quite a bit
between schools. For example, in grade seven, while average math achievement across all
the schools was 270 points, the average achievement within schools varied from a
minimum in a school with an average achievement score of 235 points, to a maximum for a
school with an avers.ge achicvement score of 295 points. The relationship between gender
and math achievement in grade seven also varied between schools. While the average
difference between girls and boys across all the schools was less than 1 point, in some
schools girls averaged higher scores than boys and in other schools boys averaged higher
scores. In most schools, this average difference between girls and boys was less than 10
points, although in some schools it was more. Similarly, while the average relationship
between race-ethnicity and grade seven math achievement was a 16-point lower score for
minorities than for whites and Asians, this relationship also varied between schools. While
in most schools, minorities averaged lower scores than whites and Asians, in ten percent of
the schools minorities averaged higner scores than whites and Asians. The effects of SES
also varied between schools. In most schools, SES was positively correlated with
achievement so that on average across schools, higher SES students scored 13 points
higher than students from average SES, and lower SES students scored 13 points lower
than average SES students. However, in about ten percent of the schools, SES was not
correlated with achievement, and for a few schools it was negatively correlated in that
higher SES students tended to have lower than average scores, and lower SES students
tended to have higher than average scores.

The purpose of the between-school models was to explain the variation in these
average achievement scores and in these relationships. What characteristics in schools were
associated with higher or lower average math achievement in a school? What school
characteristics were associated with stronger or weaker relationships between gender, race-
ethnicity, or SES and math achievement in a school? In Models 1-5, each of the coefficients
and the intercept became a dependent variable in a between-school regression equation that
predicted their value based on school-level characteristcs.

)
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B. Between-School Models

The between-school models tested groups of school-level variables in four regression
equations whose dependent variables were the intercepts and the coefficients of gender,
race-ethnicity, and SES from the within-school math achieve..eat equations. Each model
tested the association of a group of related variables witl. each of the four dependent
variables. Model 1 tested variables related to the student body composition of the schools.
Model 2 tested fiscal and physical characteristics of the schools. Model 3 tested variables
related to the school program structure of student, teacher, and classroom organization in
the schools. Model 4 tested academic standards in the schools. Model 5 tested principal and
teacher characteristics in the schools. The results of each of these math achievement
analyses are presented below for each grade. A summf:geof the findings from all of these
analyses follows this presentation. This summary includes a discussion of the proportion
of parameter variance explained by each model. These proportions are shown in table 8.

Model 1: Student Body Characteristics

Model 1 tested variables related to the student body composition in the schools—the
percentage of the students who were black and who wer= Hispanic in each school, and the
disadvantaged level of students in each school as a whole. The results are shown in table 3
for grades three, seven, and eleven. There were four between-school equations for each
grade—one for each of the parameter estimates in the within-school equation. Each
equation used the three student body characteristics variables to predict the following Beta
parameters from the within-school equations:

+ the intercept or average math achievement in a school;
« the gender coefficient or the gap between boys’ and girls’ math achievement;

+ the minority coefficient or the gap between minority and non-minority students’
math achievement; and

» the SES coefficient or the differentiating effect of SES on math achievement.

This resulted in four terms in each between-school equation: an intercept term and a
Gamma parameter for percent black, percent Hispanic, and the disadvantaged level of the
school. The results from these equations are described below for each grade.

Grade three. The results for the equation predicting average achievement indicate
that, controlling for percent Hispanic and the disadvantaged level of a school, for every
standard deviation above the average percentage of blacks in a third grade school, average
math achievement in that school was 8.2 points lower. Furthermore, controlling for percent
black and disadvantaged level, for every standard deviation above the average of percentage
of Hispanics in a school, average math achievement in that school was 4.3 points lower.
Finally, controlling for percent black and percent Hispanic, for every standard deviation
above the average disadvantaged level of a school, average math achievement in that school
was 7.2 points lower. Thus, controlling for each other, these student body characteristics
were all negatively associated with average math achievement in schools. As shown in table
8, this model explained two-thirds of the variance in average achievement.

The gender coefficient show:s in the within-school equation was not significantly
associated with the percentage of Hispanic students in a school or the level of
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disadvantaged in a school. After controlling for these between-school variables there
continued to be no gap, on average, between boy's and girl's achievement in third grade
math, as shown by a non-significant intercept. However, girls did better than boys in
schools with higher percentages of blacks. That is, for standard deviation above the
average percentage of blacks in a school, the girls averaged in relation to boys by 2.1
points, controlling for percent Hispanic and the disadvantaged level of a school. However,
as:ah;wnintables.only 12 percent of the variance in the gender gap was explained by this
model.

Table 3.--Effects of student body characteristics on predictors of math achievement,
grades 3, 7, and 11

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Interoept 209.43** 261.54** 298.96**
Percent black -8.19%* -11.39** -8.84%*
Percent Hispanic 434 .5.22%* 4.99%*
Disadvantaged Level 2721 -133* -1.84%
ON GENDER COEFFICIENT

Intercept -1.23 1.00 290
Percent black 2.13* 099 -0.18

Percent Hispanic 085 -1.05 -0.96

Disadvantaged level 0.73 -0.36 -1.0

ON RACE-ETHNICITY COEFFICIENT

Intercept -14.87** -15.13¢** -19.42+*
Percent black 2.12 0.13 0.72
Percent Hispanic 0.10 1.18 0.67
Disadvantaged level 2.96 -245 241
ON SES COEFFICIENT

Intercept 11.02¢* 12.31** 1441+
Percent black 0.51 -3.65** -1.61
Percent Hispanic 0.01 -2.06** -2.75**
Disadvantaged level -2.25 -0.70 -0.84

1All between-school independent variables have been standardized. See technical notes for more information.
NOTE: ** probability < .01; * probability < .05

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Data Tapes.

In the race-ethnicity equation, the minority coefficient from the within-school
equation was not significantly associated with the percentages of black or Hispanic
students, or the disadvantaged level in a school, controlling for each other. Instead, the
minority gap in math achievement remained at 14.9 points, controlling fur these student
body characteristics, as shown by a significant intercept. Not surprisingly, this model
explained little of the variance in the minority gap (table 8).
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In the SES equation, the SES coefficient from the within-school equation was not
significantly associated with the percentage of blacks, the percentage cf Hispanics, or the
disadvantaged level in a school, controlling for each other. Consequently, litile of the
variance in the differentiating effect of SES was explained by this model (table 8). As
shown by the significant intercept, the differentiating effect of SES in math achievement
remained at 11 points for every standard deviation of SES above or below the average of
SES, controlling for the student body characteristics.

In summary for grade three math achievement, there is strong evidence for
association between student body characteristics and average a.nicvement in a school,
because all variables in the model were significant, and a high proportion of variance was
explained. However, exce?t for the association of higher percentage of black students with
the higher achievement of girls in relation to boys, there was no evidence of association
between student body characteristics and the effects of gender, race-ethniciy, or SES on
achievement within schools. That is, these effects seem to be constant across schools with
differences on these characteristics. In addition, this model explained little of the variance in
the gender, race-ethnicity, or SES effects.

Grade seven.!? Grade seven yieided similar results to those seen in the third grade.
Student body characteristics appear to have strong negative associations with average math
achievement in a school. However, while a higher percentage of black students predicted a
greater drop in average achievement than in grade three, the drop in average achievement
predicted by percent Hispanic was similar to grade three. The disadvantaged level of a
school was also associated with lower average achievement, but the drop in achievement
was very small compared to grade three—for every standard deviation above the average
disadvantaged level, average math achievement was only 1.3 points lower. As in grade
éhree, two-thirds of the variance in average achievement was explained by this model (table

).

Unlike three, in grade seven there was no evidence of association between the
percentage of blacks in & school and the achievement of girls in relation to boys. Instead,
none of the student body characteristics were significantly associated with the effects of
ei}her gender or race-ethnicity, and this model expiained little of the variance in these
effects.

However, there were associations of percent black and percent Hispanic with the
effects of SES on achievement—the higher the percentage of black and Hispanic students,
the less of a differentiating effect SES had on math achievement within schools.1® As
shg‘;vn in table &, one-third of the variance in the effects of SES was explained by this
model.

Grade eleven. In grade eleven, all the student body characteristics were
significantly associated with average math achievement in a school, and one characteristic
was associated with the effect of SES on achievement. The drop in average math
achievement predicted by percent black was not as large as in grade seven and was similar
to the grade three result. The drop in average math achievement predicted by percent

17'I‘hnc>ughoul this analysis the parameter variance (or the Tau's) for grade seven math and science were
lower than those for the other grades. After ruling out computer or human error in the analysis, this
systematically lower parameter vaniance remains somewhat of a mystery.

18 One explanation for this result is that schools with higher minority populations might have a more
limited and lower range of SES Jevels among the students than other schools. Therefore, SES might not
have provided enough variation to register an effect. However, if this is the case, it is puzzling why
schools with higher disadvantaged levels did not have fewer effects of SES as well.
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Hispanic was similar in size to grade three and grade seven. As in grade seven, the
disadvantaged level of a school was associated with only a small drop in average
achievement. However, only half of the variance in average achievement was explained by
this model in this grade.

ml;gnd: eleven, there was no evidence of associations between the student body
ch tics and the effects of gender and race-ethnicity on achicvement within schools.
As in grade three and grade seven, these effects seem to be constant acrose schools with
differences on these characteristics. As in grade seven, there was an association between
nt Hispanic and the effccts of SES on achievement—the higher the percentage of
ispanic students, the less of a differentiating effect SES had on math achievement within
schools. This result might also be due to a limited range of SES levels in schools with
higher Hispanic populations. However, the effect of SES was not associated with percent
black or the disadvantaged level in the school. Despite the one significant variable, little
;ariance in the effects of gender, race-ethnicity, or SES was explained by this model (table
).

Models 2-5

Models 2 through § tested various groups of variables to see if they could explain the
variation in the within-school equation intercept and coefficients that predicted math
achievement. Included in each of these models as controls were the student body
characteristic variables of percent black, percent Hispanic, and disadvantaged level of a
school. Their effects remained similar in each model, and they are not reported here in
order to focus attention on the new variables in Models 2 through 5.

Model 2: Fiscal and Physical Characteristics

Model 2 tested variables related to the fiscal and physical characteristics of schools—
the instructional funds spent per student, the number of microcomputers per student, and
whether or not a school had classroom science labs, general science labs, and specialized
science labs. The results are shown in table 4 for grades three, seven, and eleven.1?

Grade three. Controlling for the student body characieristics, the fiscal and physical
school characteristic variables did not appear to have a significant associatioa with average
achievement in a school nor with the effects of gender, race-ethnicity, or SES on
achievement within schools. In addition, the proportion of variance explained by this model
did not rise above the level already explained by the student body characteristics for any of
the four equations (table 8).

Grade seven. In grade seven, one fiscal or physical school characteristic was
significantly associated with average math achievement, controlling for student body
characteristics. Schools that had instructional funds per student one standard deviation
above the average had average math achievement scores of 1.7 higher than other schools.
However, this model did not explain any more variance than the two-thirds already
explained by the student characteristic variables. Fiscal and physical school characteristics

191n these and the following tables some variables in the model were tested and found nonsignificant and
were dropped from the final model. Variables not in the table or variables with no coefficients in the tables
were not in the final model in that particular grade, but were tested in earlier models and found
nonsignificant. Variables with coefficients in the iables were in the final model, and if the coefficients were
significantly different from zero, they are noted with asterisks.
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did not have any association with the effects of gender, race-ethnicity, or SES on
achievement within schools. In addition, the proportion of variance exglained remained at
the same low level for the effects of gender and race-ethnicity (table 8). However, due to
the inclusion of the student body characteristics, the model continued to explain one-third
of the variance in the effects of SES.

Table 4.--Effects of fiscal/physical school characteristics on predictors of math
achievement, controlling for percent black, percent Hispanic, and disadvantaged
level, grades 3,7, and 11

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 209.27% 261.79%* 300.01°*
, Instructional funds/student -0.17 1.72%* 2.10%**
Microcomputers/student 0.89 -0.58 0.36
Have general science lab , 0.54 -1.65
Have specialized science lab 0.03 0.63 3.83%
ON GENDER COEFFICIENT
Intercept -1.76 1.24 293+
Instructional funds/student -1.68 -0.07 0.02
Microcomputers/student 0.09 0.49 0.35
Have specialized science lab 0.14 0.59 090
ON RACE-ETHNICITY COEFFICIENT
Intercept -15.12%+ -14 87*+ -18.64**
Instructional funds/student -0.20 0.46 0.65
Microcomputers/student 1.54 0.04 -043
Have specialized science lab -0.96 -1.02 0.06
ON SES COEFFICIENT
Intercept 10.95** 12.49%* 14.31**
Instructional funds/student -0.64 0.50 0.45
Microcomputers/student 0.97 -0.17 1.03
Have specialized science lab -1.05 -0.27 0.06

1Al between-school independent variables have been standardized. See technical notes for more information.
NOTE: ** probability < .01; * probability < .05

SOURCE: U.S. Depariment of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Data Tapes.

Grade eleven. In grade eleven, two fiscal or physical school characteristics had
significant associations with average math achievement. Again, schools with more funds
per student averaged slightly higher math scores. In addition, schools with specialized
science labs had average math achievement scores of 3.8 points higher than schools
without them, controlling for the student body characteristics and the other fiscal and
physical characteristics. This model did raise the proportion of variance explained from 53
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to 60 percent (table 8). However, none of the characteristics were associated with the
effects of gender, race-ethnicity, or SES on math achievement within schools, and the
proportion of variance explained by this model remained very low for these effects.

Model 3: School Structure of Student, Teacher, and Classroom Organization

Model 3 tested variables related to the structure of student, teacher, and classroom
organization in the schools—the student/teacher ratio, the school size in number of
students, and whether the classrooms in this grade were organized as self-contained
classes, team-taught, or organized as departments. The classroom organization variable
consisted of a group of dummy variables indicating whether classrooms were self-
contained, team-taught, or organized departmentally. Since most of grade three classrooms
were self-contained, that was the reference category for that grade. For grades seven and
cleven, the reference category was departmental, since most were organized in that way. 1
addition, two additional variables were tested for grades seven and eleven—whether the.
was math tracking in that grade, and whether there was science tracking in that grade. The
results are sPown in table 5 for grades three, seven, and eleven.

Grade three. For the equation predicting average math achievement, three of the
new variables for this raodel were significant. The school size in number of students and
whether the classrooms in this grade were team-taught or organized as departments were
significantly associated with average math achievement in schools, controlling for the
student body characteristics. Schools with a higher than average number of students
averaged math scores of 1.9 points higher. Schools with team-taught classes in grade three
or those organized into departments had similar higher average achievement scores.
However, none of these variables were significantly associated with the gender, race-
ethnicity, or SES coefficients from the within-school equation. As shown in table 8, the
variance explained by this model was similar to that explained by previous models. Over
two-thirds of the variance on average achievement was explained, but little variance in the
effects of gender, race-ethnicity, or SES was accounted for.

Grade seven. In grade seven, only one school structure variable had any
association with average math achievement in a school, controlling for student body
characteristics. Schools with matk racking had higher average math scores by 1.5 points.
However, none of the school structure variables were significantly associated with the
gender, race-ethnicity, or SES coefficients from the within-school equation. As with earlier
models, the proportion of variance explaired by this model remained over two-thirds (70
percent) for average achievement, over one-third (37 percent) for the effects of SES, and
very low (9 percent and zero) for the effects of gender and race-ethnicity (table 8).

Grade eleven. In grade eleven, two school structure characteristics were associated
with average math achievement in schools, and one of these characteristics was associated
with the effects of gender on math achievement within schools. Similar to grade seven,
schools with science tracking rather than math tracking had higher average math scores by
1.8 points. In addition, schools with a higher than average school size (in number of
students) had higher average math achievement scores of 3.6 points. As shown in table 8,
the proportion of variance in average achievement explained by this model remained at 60
percent.
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Table 5.--Effects of schzoi structure characteristics on predictors of math achievement,
gor_;u'ollang lfor percent black, percent Hispanic, and disadvantaged level, grades
, 1,and 1

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 208.98** 261.33** 20874+
Math tracking 1.51*
Science tracking 1.75¢
Student/teacher ratio -1.09 -1.14 0.34
School size (number of students) 1.87* 1.05 3.62%*
Classroom organization:

Team-1aught classes 1.53*

Departmental structure 1.35¢
ON GENDER COEFFICIENT
Intercept -1.32 0.93 -2.63*+
Math tracking 0.97
Stwudent/teacher ratio -0.50 -0.94 1.23
School size (number of students) 1.43 0.49 -2.13¢*
ON RACE-ETHNICITY COEFFICIENT
Intercept -14,72%+ -15.22% -19.63*+
Student/teacher ratio -0.50 0.57 -0.59
School size (number of students) 0.89 0.10 0.65
Classroom organization:

Team-taught classes -0.16 -1.77

Departmental structure 096

Self-contained classrooms 243
ON SES COEFFICIENT
Intercept 11.05** 12.39** 14.39%*
Student/teacher ratio -1.74 -1.31 -198
School size (number of students) 0.15 0.75 091
Classroom organization:

Team-taught classes 0.60 0.73

Departmental structure -0.19

Self-contained classrooms 0.63

1 All between-school independent variables have been standardized. See technical notes for more information.
NOTE: ** probability < .01; * probability < .05

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Data Tapes.

The ¥ender equation in this model showed that the average gender gap of 2.6 fpoims
in grade eleven math achievement was still present within the different levels of math
tracking, the student/teacher ratio, and school size. In addition, the equation showed that in
larger schools, girls averaged an additional 2.1 points worse than boys. However, none of
the variance in the gender gap was explained by this model (table 8). Thus, there may be
other, unmeasured variables that are more associated with the gender gap than those in this
model. School structure characteristics were not significantly associated with the effects of
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race-ethnicity or SES within schools, and the low proportion of variance explained did not
differ from that of previous models.

Model 4: Academic Standards

Model 4 tested academic standards in the schools—the rigor of the academic
standards, how much these standards had changed, how much homework was given for
this grade, and how much control the teachers had over the academic standards. The results
are shown in table 6 for grades three, seven, and eleven.

Grade three. The rigor of the academic standards, how much these standards had
changed, how much homework was given for this grade, and how much control the
teachers had over the academic standards were not significantly associated with average
math achievement in schools, controlling for the student body characteristics and other
academic standards variables between schools. The academic standards variables were !0
not significantly associated with the gender, race-ethnicity, and SES coefficients from the
within-school equation. Likewise, this model did not increase the proportion of variance
explained in these four equations from that of previous models (table 8).

Grade seven. In grade seven, two of the academic standards variables were
associated with average math achievement in a school, controlling for the student body
characteristics. Schools that had a higher than average change in academic standards
averaged 2 points lower in grade seven math achievement, while schools that assigned
higher than average amounts of homework averaged 2 points higher in grade seven math
achievement. This mode] raised the proportion of variance in average achievement
explained to 72 percent (table 8). However, the academic standards variables were not
significantly associated with the effects of gender, race-ethnicity, or SES on mathematics
achievement within schools, and the proportions of variance explained in these effects
remained similar to those of previous models.

Grade eleven. In grade eleven, of all the academic standards characteristics, only
the amount of homework was significantly associated with average math achievement in a
school, controlling for the student body characteristics and the other academic standards
characteristics between schools. Schools in which higher than the average homework was
assigned had higher average math achievement scores by 4 points. However, tiic
proportion of variance in average achievement explained by the model did not rise but

dropped slightly to 58 percent (table 8).

The academic standards characteristics were not significantly associated with the
effects of gender, race-ethnicity, and SES on achievement within schools. Despite the lack
of evidence of association between these characteristics and the effect of race-ethnicity, the
proportion of variance in this effect explained by this model rose to 15 percent from 3
percent in Model 1 (table 8). This may indicate that as a group, the academic standards
characteristics were slightly associated with the effect of race-ethnicity, even though no
individual variables were significant. However, for the effect of SES, the proportion
explained remained low (8 percent). Controlling for the student body chamcteristics ard the
academic standards characteristics did not reduce the gender gap in grade eleven math
achievement. The average gender difference of 2.6 points in eleven math achievement
was still present within the different levels of rigor and change in academic standards,
amount of homework, and teacher control over standards, as well as within all levels of
percent black, percent Hispanic, and disadvantaged in the student body. In addition, the
p;-l;pmﬁbn of variance in the effects of gender explained by these variables remained at zero
(table 8).
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Table 6.--Effects of school academic standards on predictors of math achievement,
gor_;uoahh;in% lfor percent black, percent Hispanic, and disadvantaged level, grades

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 200,33 262.05** 208,78%*
Rigor of academic standards -0.39 0383
Change in academic standards -191*
Amount of homework 1.21 1.86%¢ 4,14**
Teacher control over standards 0.63 -0.04 0.17
ON GENDER COEFFICIENT
Intercept -142 1.12 -2.58**
Rigor of academic standards 0.07
Amount of homework -1.14 1.07 -1.34
Teacher control over standards -1.05 0.73 1.60
ON RACE-ETHNICITY COEFFICIENT
Intexcept -14.75** -15.27%+ -18.29**
Rigor of academic standards 1.02 0.94
Change in academic standards 229 2.57
Amount of homework -0.86 098 -1.53
Teacher control over standards 0.29 0.73 2.36
ON SES COEFFICIENT
Intercept 10.75¢%¢ 12.4KR** 144]1%*
Rigor of academic standards 1.31 0.04 .56
Change in academic standards 0.79 0.16

- Amount of homework -1.15 0.02 0.80
Teacher contro! over standards 0.55 -0.30 0.35

T, ‘between-school independent varisbles have been standardized. See technical notes for more information.
NOTE: ** probability < .01; ® probability < .05

SOURCE: U.S. Department of Education, National Center for Education Statistics, Nationa! Assessment of
Educational Progress, 1985-86 Public-Use Data Tapes.




Model 5.: Principal and Teacher Characteristics

Model 5 iested Pmmpﬂ and teacher characteristics in the schoois—the number of
years the principal had been principal in that school, had been in educational administration,
and had taught, the amount of principal time on academic tasks, the amount of principal
time meeting with parents or community members, the percentage of teachers who were
minority group members, the amount of teacher time on academic tasks for grade seven and
eleven teachers, and the amount of teacher/parent interaction. The results are shown in table
7 for grades three, seven, and eleven.

Grade three. The new variables for this model were not significant; that is, none of
the principal or teacher characteristics were significantly associated with average math
achievement in schools, controlling for the stugem body characteristics. These variables
were also not significantly associated with the geuder, race-ethnicity, or SES coefficients

from the within-school equation. The pmfporuon of variance explained by this model
remained unchanged from previous models for the four equations (table 8).

Grade seven. Grade seven yiclded similar results as grade three in that no principal
and teacher characteristic variables were significantly associated with average achievement
in a school or with the effects of gender, race-ethnicity, or SES on achievement within
schools. The proportion of variance explained also remained the same as for previous
models (table l8))

Grade eleven. In grade eleven, again no principal or teacher characteristics were
significantly associated with average math achievement in schools, and the proportion of
variance explained by this model remained the same as for Model 1. With one exception,
no principal or teacher characteristics were significantly associated with the effects of
gender, race-ethnicity, or SES on math achievement within schools. The exception was in
the race-ethnicity equation, where the gap between the group of blacks, Hispanics, and
American Indians and the group of whites and Asians was larger by about 3.9 points in
schools where the teachers spent a higher amount of their time on academic tasks.20
Consequently, the proportion of variance in the effects of race-ethnicity explained by this
model rose to 30 percent from 3 percent in Model 1 (table 8).

Controlling for principal and teacher characteristics did not explain the gap between
boys and girls in math achievement in grade eleven. Girls still averaged 2.9 points less than
boys in math achievement. In addition, the proportion of variance in the effect of gender
explained by this model remained at zero (table 8).

20This result is surprising and m.  not be reliable for several reasons. First, the relatively low reliability of
the teacher academic time scale in grade eleven indicates that this variable might not actuaily represent the
amount of time a teacher spent on academic tasks for this grade. See technical notes. Second, there may be
other, unmeasured variables that could explain and account for this result.
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Table 7.--Effects of principal/teacher characteristics on predictors of math achievement,
gonmllang for percent black, percent Hispanic, and disadvantaged level, grades
, 7,and 11

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 209.42+* 261.47** 208.81%¢
Principal years as principal 0.57

Principal years in educational administration 0.13

Principal years teaching 0.19

Amount of principal time academic -0.21

Amount of principal time with parents 0.49 0.19 1.05
Percent teachers in minority groups 0.88 -1.16 -1.70
Amount of teacher time academic 0.97 0.22
Amount of parent/teacher time 0.65 0.94
ON GENDER COEFFICIENT

Intercept -1.22 1.08 -2.87**
Principal years as principal 0.08

Principal years in educational administration 0.14

Principal years teaching 0.78 1.13
Amount of principal time with parents -0.30 0.20 0.17
Percent teachers in minority groups -1.17 .89 0.16
Amount of teacher time academic 1.28 -127
Amount of parent/teacher time 0.77 1.25
ON RACE-ETHNICITY COEFFICIENT

Intercept -14 89+ -14 98** -19.54%+
Principal years as principal 0.22

Principal years in educational administration -0.78

Principal years teaching 0.04 1.52
Amount of principal #ime with parents -0.35 0.31 231
Percent teachers in minority groups -0.72 -1.78 0.04
Amount of teacher dme academic 1.20 -3.95¢*
Amount of parent/teacher time -1.35 -2.11
ON SES COEFFICIENT

Intercept 10.98** 12.38** 14.24%»
Principal years as principal 0.22

Principal years in educational administration 0.16

Amount of principal time with parents -0.42 0.23 -0.38
Percent teachers in minority groups 0.12 -1.50 0.75
Amount of teacher time academic 0.79 0.70
Amount of parent/teacher time -0.58 .52

1 All between-school independent variables have been standardized. See technical notes for more information.
NOTE: ** probability S .01; * probability s .05

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Data Tapes.
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C. Summary

There were differences between s three, seven, and eleven in how well gender,
race-ethnicity, and SES predicted math achievement within schools, and in how well the
groups of school characteristics predicted between-school variations in average math
achievement and the effects of gender, race-ethnicity, and SES.

Effects of Gender, Race-ethnicity, and SES Within Schools

'The association of gender, race-ethnicity, and SES with achievement within schools
varied between schools, and their average association was summarized across schools. The
average predictive effect of gender on math achievement within schools varied between the
three grades. In grade three and grade seven, on average across schools there was no
evidence of association between gender and math achievement. However, in grade eleven,
on average across schools, girls were doing worse than boys in math achievement, with a

2.8 point gap.

Race-ethnicity and SES were significantly associated with math achievement in all
three grades, with larger effects in each progressive grade. In grade three, on average
across schools, black, Hispanic, and American Indian students were doing worse than
white and Asian students, wiih a 14.6 point gap. In grade seven, the gap was worse at
16.1, and in grade eleven, the gap was up to 19.3 points. For SES in grade three, SES had
a differentiating effect of 10.95 points higher or lower achievement, for every standard
deviation of SES the students were higher or lower than average SES. In grade seven, this
effect was 12.8 points, and in grade eleven, this effect was 14.3 points.

These within-school results show that in math achievement, students were more
differentiated by gender, race-ethnicity, and SES in eleventh grade than in grades seven and
three. Race-ethnicity and SES differences were present as early as grade three, while
gender differences were not present until grade eleven.

Effects of School Characteristics Between Schools

‘The association of the groups of school characteristics with average math achievement
and with the effects of gender, race-ethnicity, and SES also differed by grade. The student
body characteristics of percent black, percent Hispanic, and the level of disadvantaged were
all negatively associated with the average math achievement in schools in every grade. The
higher the percentage of blacks or Hispanics in a school or the more disadvantaged the
student body, the lower the average math achievement in schools. However, while the
association between percent Hispanic and achievement was similar in each grade, percent
black predicted a larger drop in achievement in seventh grade than in grades three or eleven.
A higher disadvantaged level predicted a larger drop in achievement in grade three thar. in
grades seven or eleven. In grade seven and in grade eleven it predicted only a small drop in
average math achievement, so the cffect of attending a school with more disadvantaged

students was primarily a factor in the earlier grade.2!

The student body characteristics were not significantly associated with the effects of
race-ethnicity on achievement within schools. However, there were a few associations with
the effects of gender and SES. In grade three, girls in schools with higher percentages of

21 A possible explanation for this result is proposed in the discussion chapter.

©

ERIC 2 35

Aruitoxt provided by Eic:



blacks had higher average math achievement scores than boys. However, the student body
characteristics were not significantly associated with variations in the gender gap in grade
seven or eleven. SES was not associated with any student body variables in grade three.
However, in grade seven, SES made less of a difference in schools with higher
percentages of blacks and Hispanics, and in grade eleven, SES made less of a difference in
schools with higher percentages of Hispaunics.

Fiscal or physi~al characteristics did not appear to be significantly associated with
average math achievement in grade three. However, one characteristic predicted
achievement in grade seven and two characteristics predicted achievement in grade eleven.
In both grade seven and grade eleven, schools with higher than average funds per student
averaged slightly higher achievement levels. In addition, in grade eleven, schools with
specialized science laboratories had higher average math achievement than schools without
those laboratories. There was no evidence of an association between fiscal and physical
c;\aracteristics and the effects of gender, race-ethnicity, or SES in grades three, seven, or
eleven.

The classroom, teacher, and student structure characteristics of the schools were
significantly associated with average math achievement for three variables in grade three,
one variable in grade seven, and two variables in grade eleven. In grade three, larger
schools averaged slightly higher achievement. In addition, schools in which grade three
was either team-taught or organized in departments averaged slightly higher achicvement.
In grade seven, only schools with math tracking in seventh grade averaged slightly higher
math achievement than other schools. In grade eleven, schools with science tracking in
eleventh grade averaged slightly higher math achievement than schools with no science
tracking. In addition, like grade three, larger schools averaged higher math achievement.
There was no evidence of association between the classroom, teacher, and student structure
characteristics of the schools and the effects of gender, race-ethnicity, and SES on math
achievement within schools in grades three or seven. However, in grade eleven, in larger
schools girls averaged an additional 2 points lower than boys in math achievement, in
addition to the 2.6 points below boys they already averaged.

The academic standards in schools were not significantly associated with average
math achievement in grade three. However, in grade seven, math achievement was
associated with a change in academic standards and with the amount of homework given.
In grade seven, schools that experienced more than average changes in academic standards
averaged slightly lower math achievement. Also in grade seven, schools with higher than
average amounts of homework had slightly higher average levels of math achievement.
Similarly, in grade eleven, schools with higher than average amounts of homework had
even higher average levels of math achievement. However, there was no evidence of an
association between the academic standards in schools and the effects of gender, race-
ethnicity, and SES on math achievement in grades three, seven, or eleven.

The principal and teacher characteristics in the schools were not significantly
associated with average math achievement or the effects of gender, race-ethnicity, ar.d SES
on math achievement in grade three or seven. In grade eleven, one principal and teacher
characteristic was associated with the effects of race-ethnicity. In schools where teachers
spent higher than average amounts of time on academic tasks, the gap between minorities
and whites and Asians was wider.

3¢t
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Proportion of Variance Explained

Table 8 shows the proportion of parameter variance that was explained by each model
for each of the four parameters in the three grades for math achievement. The proportion of
parameter variance, or R2*, that was explained by most models was, for the most part,
quite low. For the parameters of gender, race-ethnicity, and SES, the R2* rarely rose
above .15. There were some exceptions. In grade seven, about one-third of the variance in
the SES parameter was explained by each model. In grade eleven, 30 percent of the
variance in the race-ethnicity parameter was explained by the principal and teacher
characteristics model. Otherwise, the models did best at explaining the parameter variance
in the intercept parameter, or average math achievement within schools. In these equations,
the R2* averaged .60, and was always above .50. None of the models in any of the

grades did particularly better than the others. In general, the R2*'s were higher in grades

three and seven than in grade eleven.
Table 8.--Proportion of parameter variance explained by each model for math achievement,
grades 3,7, and 11
Models
1 2 3 4 S

Parameter Student Fiscal/ School Academic  Principal

Body Physical Structure Standands Teacher
Grade 3 Math
INTERCEPT 0.67 0.67 0.69 0.67 0.66
GENDER COEFFICIENT 0.12 0.14 0.14 0.13 0.11
RACE-ETHNICITY COEFF.  0.09 0.11 0.10 0.12 0.10
SES COEFFICIENT 0.04 0.06 0.08 0.04 0.02
Grade 7 Math
INTERCEPT 0.68 0.69 0.70 0.72 0.68
GENDER COEFFICIENT 0.07 0.07 0.09 0.09 0.10
RACE-ETHNICITY COEFF.  0.00 0.00 0.00 0.00 0.00
SES COEFFICIENT 0.34 0.34 0.37 0.34 0.36
Grade 11 Math
INTERCEPT 0.53 0.6C 0.60 0.58 0.54
GENDER COEFFICIENT 0.00 0.00 0.00 0.00 0.00
RACE-ETHNICITY COEFF.  0.03 0.07 0.03 0.15 0.30
SES COEFFICIENT 0.09 0.09 0.12 0.08 0.10

NOTE: These are the averages of the proportions from each of the five scores, Negative proportions due to sampling
variation have been set to zero.

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Data Tapes.

These results mean that the variables chosen did better at predicting average math
achievement than predicting the effects of gender, race-ethnicity, and SES on math
achievement. The significant variables in the equations on the gender, race-ethnicity, and
SES parameters certainly reflect associations with those parameters. However, there are
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probably other, unknown variables that would provide a better explanation of the variance
of these parameters and, in the process, might make the current significant variables
n cant.

However, for average math achievement and, to a lesser extent, for the effects of SES
on math achievement in grade seven and the effects of race-ethnicity on math achievement
in grade eleven with the principal and teacher characteristics model, substantial proportions
of parameter variance were explained. Therefore, the significant variables in these models
may be major explanatory variables of variations between schools in average math
achievement in all grades, in the effect of SES on math achievement in grade seven for all
models, and in the effect of race-ethnicity o1 math achievement in grade eleven for the
principal and teacher characteristics model.



II1. School Effects on Science Achievement

A. Within-School Modeis

Within each school a regression equation was computed predicting students’ science
achievement by the student’s gender, race-ethnicity, and SES. The averages of these
within-school equations for grades three, seven, and eleven science achievement are shown
in table 9. For example, under grade three, the average intercept among all the grade three
schools is a science achievement score of 207.07. This is the av achievement in the
schools. The average coefficient for gender among these schools is -.51, and is not
significantly different from zero. Therefore, on average across third grade schools, girls do
not do better or worse in science than boys in science, if one controls for race-ethnicity and
SES. The average coefficient for race-ethnicity among these schools is -17.89, and is
significantly different from zero. This means that, on average across schools, there is a
17.89 point gap in science achievement between the group of blacks, Hispanics, and
American Indians and the group of whites and Asians, with the former group doing less
well, controlling for gender and SES. The average coefficient for SES among these schools
is 14.14, and is significantly different from zero. Since SES has a mean of zero and a
standard deviation of one, on average across schools, students one standard deviation
above average SES levels are expected to score 14.14 points higher in science achievement
than student of average SES. In a similar fashion, students one and one-half standard
deviations below average SES are expected to score 21.21 points lower (1.5%14.14) than
students of average SES.

Table 9.—Average within-school predictors of science achievement, grades 3, 7, and 11

Predictor Grade 3 Grade 7 Grade 11

INTERCEPT (AVG. ACHIEVEMENT) 207.07** 242,11 283.20**
GENDER COEFFICIENT -0.51 -6.24%* -13.89**
RACE-ETHNICITY COEFFICIENT -17.89** -22.32%¢ -29.49**
SES COEFFICIENT 14.14** 18.33¢* 2092**

NOTE: ** probability S .0; ® probability S .05

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Data Tapes.

These equations indicate that on average for each grade, students who were minority
did less well in science achievement than non-minorities, controlling for gender and SES.
This gap between the minorities and the others was wider in grade seven than grade three,
and wider in grade eleven than grade seven. Likewise, in all three grades, SES had a
differentiating effect in that students of higher SES did better in science than students of
lower SES, controlling for race-ethnicity and gender. This effect of SES also was stronger
in the higher grades than in the lower grades. On average across schools, gender was not
associated with student science achievement in grade three. However, in grade seven, girls
did less well in science than boys by an average of about 6 points, controlling for race-
ethnicity and SES. And in grade eleven, the gap between boys and girls was almost three
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times as lmg_—girls did less well in science than boys by an average of about 14 points,
controlling for race-ethnicity and SES.

These equations represent the average level of science achisvement in the schools and
the average relationship within schools between gender, race-ethnicity, and SES and
science achievement. However, as with math achievement, these relationships and the level
of average science achicvement actually varied quite a bit between schools. The purpose of
the between-school models was to explain this variation. Wha: characteristics in schools
were associated with higher or Jower average science achievement in a school? What school
characteristics were associated with stronger or weaker effects of gender, race-ethnicity, or
SES on science achievement? In Models 1-5, each of the coefficients and the intercept
became a dependent variable in a between-school regression equation that predicted their
value based on school-level characteristics.

B. Between-School Models

The between-school models tested groups of school-level variables in four regression
equations whose dependent variables were the intercepts and the coefficients on gender,
race-ethnicity, and SES from the within-school equations. Each model tested the same
group of variables used in the analysis of mathematics achievement presented above. Model
1 tested variables related to the student body composition c£ the schools. Model 2 tested
fiscal and physical characteristics of the schools. Model 3 tested variables related to the
school program structure of student, teacher, and cla: sroom organization in the schools.
Model 4 tested academic standards in the schools. Model 5 tested principal and teacher
characteristics in the schools. The results of each of these science achievement analyses are
presented below for each grade. A summary of the findings from all of these analyses
follows this presentation. This summary includes a discussion of the proportion of
parameter variance explained by each model. These proportions are shown in table 15.

Model 1: Student Body Characteristics

Model 1 tested variables related to the student body composition in the schools—the
percentage of the students who were minority in each school, and how disadvantaged were
the students in each school as a whole. These variables were tested to see if they could
explain the variation in the within-school equation intercept and coefficients that predicted
science achievemnent. The results are shown in table 10 for grades three, seven, and eleven.

Grade three. The results presented in table 10 indicate that for every standard
deviation above the average percentage of blacks in a school, average science achievement
in that school was 11.1 points lower, for every standard deviation above the average of
percentage of Hispanics in a school, average science achievement in that school was 6.09
points lower, and for every standard deviation above the average level of disad vantaged of
a school, average science achievement in that school was 10.24 points lower, with these
three variables controlling for each other. As shown in table 15, 71 percent of the variance
in average science achievement were explained by this model.

In the next equation, the gender coefficient from the within-school equation was not
significantly associated with percent black, percent Hispanic, or the level of disadvantaged
in a school. Controlling for these variables in schools, gender continued to have no
association with average science achievement, as shown by a non-significant intercept. Not
surprisingly, these student body variables explained only 8 percent of the variance in the
gender gap in science achievement (table 15).
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In the race-ethnicity equation, the race-cthnicity coefficient from the within-school
equation was not significantly associated with percent black, percent Hispanic, or the
disadvantaged level inaschoo{ controlling for each other, Instead, the minority gap in
science achievement remained at 18.11 points, controlling for these student body
characteristics, as shown by a significant imercqsx. Only 3 percent of the variance in the
minority gap was explained by this model (table 15).

In the SES equation, the SES coefficient from the within-school equation also was
not significantly associated with percent black, percent Hispanic, or disadvantaged level in
a school, controlling for each other. As shown by the significant intercept, the
differentiating effect of SES in science achievement remained at 14.31 points for every
standard deviation of SES above or below the average of SES. Nevertheless, this model
explained 14 percent of the variance in the «ffect of SES on achievement (table 15).

Table 10.--Effects of student body characteristics on predictors of science achievement,
grades 3,7, and 11

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 208.08** 240.07*¢ 284.60**
Percent black -11.10*¢ -16.87** -13.08¢**
Percent Hispanic -6.09%* -9.16** -7.54**
Disadvantaged level -10.24** -2.36%* -3.05**
ON GENDER COEFFICIENT

Intercept -0.74 -6.21** -13.90**
Percent black 0.93 -1.21 0.67
Percent Hispanic -0.66 -0.19 0.54
Disadvantaged level 233 0.11 0.04
ON RACE-ETHNICITY COEFFICIENT

Intercept -18.11%¢ -22.21** -29.88**
Percent black -1.14 0.42 247
Percent Hispanic 1.22 0.88 2.86
Disadvantaged level 2.00 0.4 2.34
ON SES COEFFICIENT

Intercept 1431 17.91** 21.36%*
Percent black -092 -3.96** -2.80*
Percent Hispanic -125 . =322 -3.61**
Disadvantaged level -3.64 -1.05 -1.07

T A1l between-school independent varsiables have been standardized. See technical notes for more informstion.
NOTE: ** probability < .01; * probability < .05

SOURCE: U.S. Department of Education, Nationa! Center for Education Statistics, National Assessment of
Educational Progress. 1985-86 Public-Use Data Tapes.



In summary for grade three science achievement, these student body charactesistics
appear to be significantly associated with average achievement in a school. However, there
was no evidence of associations between the student body characteristics and the effects of
gender, race-ethnicity, or SES on achievement within schools.

Grade seven. In grade seven, all of the student body characteristics were
significantly associated with average science achievement in a school. Percent black and
percent Hispanic both predicted a slightly larger drop in achievement levels than in grade
three. However, while the disadvantaged level of a school was associated with average
achievement, schools with higher than average disadvantaged levels averaged science
achievement only 2 points lower—a much smaller effect than the 10 points lower in grade
three. This model did well in explaining the variance in average science achievement—S80
percent of the variance was explained (table 15).

There was no evidence of association between the student body characteristics and the
effects of gender or race-ethnicity on achievement within schools. Nor was any variance in
these effects explained by this model. However, higher percentages of black and Hispanic
students were associawed with a lower effect of SES on science achievement in grade seven
within schools. As with math achievement, this result could be due to a more limited range
of SES levels in these schools. However, it is puzzling that higher disadvantaged levels
were not associated with lower effects of SES as well. Nevertheless, almost half of the
variance in the effect of SES was explained by this model (table 15).

Grade eleven. In grade eleven, all the student body characteristics were associated
with average science achievement in a school, and two of those characteristics were
significantly associated with the effect of SES. The negative effect of percent black on
average science achievement was not as large as it was in grade seven and was closer to its
effect in grade three. The negative effect of percent Hispanic on average science
achievement was similar in size to the effect in grade three and grade seven. The
disadvantaged level in the school was negatively associated with science achievement, but
as in grade seven, the effect was much smaller than ir zrade three. This model explained
about two-thirds of the variance in science achievement (table 15).

In grade eleven, the gender gap, the minority gap, and the differentiating effect of
SES remained the same as they were before they were controlled for the student body
characteristics. There was no evidence of association between these characteristics and the
effects of gender or race-ethnicity. In addition, although 12 percent of the variance in the
effect of race-ethnicity was explained oy this model, only 1 percent of the effect of gender
was accounted for (table 15).

The differentiating effect of SES on science achievement within schools in grade
eleven was associated with percent black and percent Hispanic. In schools with higher
percentages of black and/or Hispanic students, SES had less of a differentiating effect.
However, this effect was not significanily associated with the disadvantaged level of a
school. While schools with higher black and Hispanic populations may have a more limited
range of SES levels than other schools, it is puzzling that more disadvantaged schools did
not have lower SES effects as well. One-quarter of the variance in the effect of SES was
explained by this model (table 15).

Models 2-5

Models 2 through 5 tested various groups of variables to see if they could explain the
variation in the within-school equation intercept and coefficients that predicted science
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achievement. Included in each of these models as controls were the student body
characteristic variables of percent black, percent His}mnic, and disadvantaged level of a
school. Their effects remained similar in each model, and they are not reported here in
order to focus attention on the new variables in Models 2 through 5.

Model 2: Fiscal and Physical Characteristics

Model 2 tested variables related to the fiscal and physical characteristics of schools—
the instructional funds spent per student, the number of microcomputers per student, and
whether or not a school had classroom science labs, general science labs, and specialized
science labs. The results are shown in table 11 for grades three, seven, and eleven.

Table 11.--Effects of fiscal/physical school characteristics on predictors of science
achievement, controlling for percent black, percent Hispanic, and
disadvantaged level, grades 3,7, and 11

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 208.05%+ 240.36** 285.23**
Instructional funds/student -1.0¢ 0.65 0.96
Microcomputers/student 1.29 on -0.69
Have general science lab 1.09 0.69 -3.00**
Have specialized science lab 0.18 0.64 5.12¢»
ON GENDER COEFFICIENT

Intercept -0.50 -5.01%* -13.93**
Instructional funds/student -190 0.80 0.71
Microcomputers/student 0.94 0.07 -1.02
Have specialized science lab -0.52 0.29 -0.58
ON RACE-ETHNICITY COEFFICIENT

Intercept -17.93*+ 222,74+ -30.10%
instructional funds/student 0.i3 -0.11 1.48
Microcoimpaters/siudent -0.26 -0.30 -2.19
Have specialized science lab -189 0.08 -0.76
ON SES COEFFICIENT

Intercept 14.60** 17.89** 20.67**
Instructional funds/student 1.C5 0.20 -0.81
Microcomputers/student -0.11 0.69 0.72

H .ve specialized science lab -1.73 C.48 2.32

‘T Al1 between-school independent variables have becn standardized. See technical no"es for more infomation.

NOTE: ** probability < .01; * probability < .05

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Data Tapes.
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Grade three. For grade three science achievement, the fiscal and physical school
characteristic variables do not appear to have an association with average achievement in a
school, nor with the effects of gender, race-ethnicity, or SES on achievement within
schools. In this model, instructional funds per student, computers per student, having a
general science lab and having a specialized science lab were not significantly associated
with average science achievement in a school after controlling for student body
characteristics. In addition, the proportion of variance in achicvement explained by this
maodel was close to the 72 percent explained by Model 1, which included only student body
characteristics (table 15).

Controlling for the student body characteristics, variations in the gender, race-
ethnicity, and SES coefficients from the within-school equation were also not significantly
associated with instructional funds per student, computers per student, or having a
specialized science lab. The proportions of variance in these coefficients explained by this
model were also similar to the low proportions explained by Model 1 (table 15).

Grade seven. Grade seven yielded similar results in that the fiscal and physical
school characteristics did not appear to have any association with average achievement in a
school, nor with the effects of gender, race-ethnicity, or SES on achievement within
schools. In addition, the proportion of variance explained in each equation by this model
was the same as that explained by Model 1 (table 15).

Grade eleven. In grade eleven, two fiscal or physical school characteristics had
associations with average science achievement, but none of the characteristics appeared to
be significantly associated with the effects of gender, race-ethnicity, or SES on science
achievement within schools. Schools with general science labs had average science
achievement scores of 3 points lower than schools without them, while schools with
specialized science labs had average science achievement scores of 5.1 points higher than
schools without them, controlling for the student body characteristics and the other fiscal
and physical characteristics. Consequently, the proportion of variance explained in average
science achievement rose from 65 to 70 percent between Model 1 and this model (table 15).
However, there was no change in the proportion of variance explained by this model in the
effects of gender, race-ethnicity, and SES.

Model 3: School Structure of Student, Teacher, and Classroom Qrganization

Model 3 tested variables related to the structure of student, teacher, and classroom
organization in the schools—the student/teacher ratio, the school size in number of
students, and whether the classrooms in this grade were organized as self-contained
classes, team-taught, or organized as departments. The classroom organization variable
consisted of a group of dummy variables indicating whether classrooms were self-
contained, team-taught, or organized departmentally. Since most of grade three classrooms
were self-contained, that was the reference category for that grade. For grades seven and
eleven, the reference category was departmental, since most were organized in that way. In
addition, two additional variables were tested for grades seven and eleven—whether there
was math tracking in that grade, and whether there was science tracking in that grade. The
results are shown in table 12 for grades three, seven, and eleven.

Grade three. For grade three science achievement, all of the new variables for this
model—the student/teacher ratio, the school size in number of students, and whether the
classrooms in this grade were organized as team-taught or organized as departments—were
significantly associated with average science achievement in schools, controlling for the

o 4 ‘;
ERIC 32

Full Tt Provided by ERIC.



Table 12.--Effects of school structure chi-racteristics on predictors of science achievement,
gox_}uon:in% 1fm‘ percent black, percent Hispanic, and disadvantaged level, grades
s 1, &N

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 208.05** 240.39%+ 284 48%¢
Math tracking 1.65*
Science tracking 2.12¢
Student/teacher ratio -2.07* -0.92 0.76
School size (number of students) 2.38* 0.72 3.82
Classroom organization:

Team-taught classes 2.06*

Departmental structure 1.68*
ON GENDER COEFFICIENT
Intercept -0.69 -6.15** ~13.70**
Math tracking
Science tracking 0.9
Student/teacher ratio -2.13* -0.58 0.01
School size (number of students) 1.12 -0.37 0.41
ON RACE-ETHNICITY COEFFICIENT
Intercept -18.02%* -22.3** -30.60**
Student/teacher ratio -0.12 0.15 1.23
School size (number of students) 1.34 -0.08 1.82
Classroom ¢rganization:

Team-tzught classes -0.87

Departmental structure -0.56

Self-contained rlassrooms 1.47 -1.20
ON SES COEFFICIENT
Intercept 14.76%* 17.95%* 2143+
Student/teacher ratio -1.26 0.28 1.47
School size (number of students) 047 023 -0.01
Classroom organization:

Team-taught classes 0.27

tal structure -1.65
Self-contained classrooms -0.53 0.91

TAll between-school independent variables have been standardized, See technical notes for more information.
NOTE: ** probability S .01; * probability S .05

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Dats Tapes.

student body characteristics. However, the proportion of variance in science achievement
explained by this model was no different from that explained by Model 1 (table 15).

The student/teacher ratio was significantly associated in the gender equation with the
gender coefficient from the within-school equation. In schools with a higher student/teacher
ratio, girls averaged lower than boys in three science achievement. However, only 14
percent of the variance in the gender coefficient was explained by these variables (table 15).
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The school structure variables were not significantly associated with the race-ethnicity

coefficient or with the SES coefficient. In addition, the proportions of variance in these

mfem{:g explained by this model did not differ from the proportions explained by Model
ta .

Grade seven. In grade seven, none of the school structure variables that had been
significant in grade three were significantly associated with average science achievement in
schools, controlling for the student body characteristics. However, schools with math
tacking in grade seven averaged 1.7 points higher in science achievement than schools
without math tracking. There was no evidence of any association between the school
structure variables and the effects of gender, race-ethnicity, or SES on achievement within
schools. In addition, this model did not explain any more variation in achievement or in the
effects of gender, race-ethnicity, or SES than was explained by Model 1 (table 15). There
continued to be an average gap between girls and boys and between minorities and whites
and Asians, controlling for the school structure and student body characteristics.
Furthermore, SES continued to have a large differentiating effect on science achievement,
controlling for these characteristics.

Grade eleven. Likewise, in grade eleven, only one school structure characteristic
was associated with average science achievement in a school—science tracking. Schools
with science tracking in grade eleven averaged 2.1 points higher in science achievement
than schools without tracking. This model explained the same proportion of variance in
achievement that was explained by Model 2—70 percent (table 15).

None of the school structure characteristics were significantly associated with the
effects of gender, race-ethnicity, or SES on science achievement within schools. In
addition, no more variance in these effects was explained by this model than was explained
by Model 1. There continued to be an average gap between girls and boys and between
minorities and whites and Asians, controlling for the student body characteristics and the
school structure characteristics. Finally, similar to grade seven, SES continued to have a
large differentiating effect on science achievement, controlling for these characteristics.

Model 4: Academic Standards

Model 4 tested academic standards in the schools—the rigor of the academic
standards, how much these standerds had changed, how much homework was given for
this grade, and how much control the teachers had over the academic standards of the
school. The results are shown in table 13 for grades three, seven, and eleven.

Grade three. For grade three science achievement, the academic standard variables
did not appear to have a strong association with average achievement in a school, or with
the effects of gender, race-ethnicity, or SES on achievement within schools. The rigor of
the academic standards, how much these standards had changed, and how much
homework was given for this grade were not significantly associated with average science
achievement in schools, controlling for the student body characteristics and other academic
standards variables between schools. In addition, the same proportion of variance in
tlagl;ievcment was explained by this model as was explained by Model 1-—71 percent (table

There was also no evidence of an association between the academic standards
variables and the gender, race-ethnicity, and SES coefficients from the within-school
equation. The intercept of the gender equation, controlling for percent black, percent
Hispanic, the disadvantaged level of the school, the rigor of the academic standards, how
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much these standards had changed, and how much homework was given for this grade,
showed that gender still did not have a significant association with achievement. The
intercept of the race-ethnicity equation, controlling for the same variables, continued to
lp‘{ledictthat there was a 18.1 point gap in science achievement between the group of blacks,

ispanics, and American Indians and the group of whites and Asians, with the former
group achieving significantly less than the latter, but there were no significant variables to
explain variations in that gap. Likewise the intercept of the SES equation, controlling for
the same variables, continued to predict that those with higher SES would do better and
those with lower SES would do worse, but there were again no significant variables to
explain variations in that relationship. This model explained no more variance in these
c

ts than the little explained by Model 1 (table 15).

Table 13.--Effects of school academic standards on predictors of science achievement,
gm;u'on;ng 1for percent black, percent Hispanic, and disadvantaged level, grades
,7,and |

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 208.48** 241.04** 284,95+
Rigor of academic standards -0.57 143
Change in academic standards 0.12 -2.36** -0.22
Amount of homework 0.70 1.12 4.41%
Teacher control of academic standards 0.75 1.06
ON GENDER COEFFICIENT

Intercept -0.84 -5.97%* -13.01**
Rigor of academic standards 0.90

Change in academic standards 1.16

Amount of homework -1.78 1.55 0.25
Teacher control of academic standards 0.22 0.22
ON RACE-ETHNICITY COEFFICIENT

Intercept -18.07** 2242+ -29.84+**
Rigor of academic standards 0.30

Change in academic standards -1.66

Amount of homework 1.10 -1.16 211
Teacher control of academic standards 0.49 0.84
ON SES COEFFICIENT

Intercept 14.39++ 17.94%+ 21.03**
Rigor of academic standards 0.18 1.45 0.41
Change in academic standards -1.30 053
Amount of homework 1.00 0.90 1.30
Teacher control of academic standards 1.22 0.18

1 A1l berween-school independent varisbles have been standardized. See technical notes for more information.
NOTE: ** probability S .01; * probability < .05

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Data Tapes.
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Grade seven. In grade seven, one of the academic standards variables was
associated with average achievement in a school. Schools with higher than average
amounts of changes that increased academic standards averaged science achievement scores
that were 2.4 points lower in grade seven, controlling for the student body characteristics
and the other academic standards characteristics between schools. The variance in
achievement explained by this model rose slightly from 80 percent in Model 1 to a high of
82 percent (table 15).

As in grade three, none of the academic standards variables was significantly
associated with the effects of gender, race-ethnicity, or SES on achievement within
schools. This model explained none of the variance in the effects of gender or race-
ethnicity, and added nothizg to the proportion of variance in the effect of SES (48 percent)
explained by Mode! i(table 15). Controlling for the academic standards and student body
characteristic variables, there cor.tinued to be a gender gap in science achievement of about
6 points, a minority gap of about 22 points, and a large differentiating effect of SES of
about 18 points for every standard deviation above or below average SES.

Grade eleven. In grade eleven, of all the academic standards characteristics, only
the amount of homework was significantly associated with average science achievement in
a school, controlling frr the student body characteristics and the other academic standards
characteristics between schools. Schools with higher than the average amounts of
homework given in grade eleven had higher average science achievement scores by 4.4
points. As shown in table 15, the proportion of variance in achievement explained by this
model (69 percent) was slightly higher than that explained by Model 1 (65 percent). None
of the academic standards characteristics were significantly associated with the effects of
gender, race-ethnicity, or SES on science achievement within schools. In addition, this
model explained the same proportions of variance in these effects as explained by Model 1.
Controlling for these variables, there continued to be a gender gap in science achievement
of 14 points, a minority gap of 30 points, and a large differentiating effect of SES of 21
points for every standard deviation above or below average SES.

Model 5: Principal and Teacher Characieristics

Model 5 tested principal and teacher characteristics in the schools—the number of
years the principal had been principal in that school, had been in educational administration,
and had taught, the amount of principal time on academic tasks, the amount of principal
time meeting with parents or community members, the percentage of teachers who were
minority group members, the amount of teacher time on academic tasks for grade seven and
eleven teachers, and the amount of teacher/parent interaction. The results are shown in table
14 for grades three, seven, and eleven.
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Table 14.--Effects of princi her characteristics on of science achievement,
conuollmg fm nt black, percent Hispanic, and disadvantaged level,
grades 3,7 11

Effect! Grade 3 Grade 7 Grade 11

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 208.06% 240.02%* 284.45%

Principal years as principal 0.63

Principal years in educational administration 040

Principal years tea:lung 0.08

Amount of time academic 0.48

Amount of principal time with parents 0.47 0.07

Percent teachers in minority groups 0.03 .83 -1.29

Amount of teacher time academic 0.53 048

Amount of parent/teacher time 0.40 0.76

ON GENDER COEFFICIENT

Intercept -0.87 -6.19** -14,07+*

Principal years as principal 1.01

Principal years in educational administration -1.56

Principal years wachmg 1.08 0.00

Amount of principal time with parents -0.69 1.28 0.39

Percent teachers in minority groups 047 -1.1§ -0.52

Amount of tcacher ime academic 1.29 045

Amount of parentAeacher time -2.18** 0.03

ON RACE-ETHNICITY COEFFICIENT

Intercept -18.09** 2191+ -30.27*

Principal years as principal -0.57 2.57

Principal years in educational aaministration 0.90 0.22 2.10

Principal years teaching .96 0.77

Amount of principal time academic -0.41

Amount of pnncxpal time with parents 1.15 -1.26

Percent teachers in minority groups 0.33 -2.21

Amount of teacher time academic 0.01

Amount of parent/teacher time -2.30

ON SES COEFFICIENT

Intercept 14.42%+ 17.89+* 21.40°*

Principal years as principal 0.22 0.30

Principal years in educational administration 0.88 049

Principal years teaching 0.32

Amount of principal time with parents -0.39 -0.48

Amount of principal time academic 0.02 -0.33

Percent teachers in minority groups -0.50

Amount of teacher time academic 2.17

Amount of parent/teacher time -0.92

NOTE: ** probability < .01; * probability S .05

TAll between-school independent variables have been standardized. See technical notes for more information.

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment of

Educational Progress, 1985-86 Public-Use Data Tapes.
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Grade three. For grade three science achievement, the principal and teacher
characteristics did not appear to have an association with average achievement in a school,
nor with the effects of gender, race-cthnicity, or SES on achievement within schools. There
was no evidence of a significant association between the principal or teacher characteristics
and average science achievement in schools, controlling for the student body characteristics
and the other academic standards characteristics between schools. The proportion of
variance in achievement explained by this model was no different than that explained by
Model 1 (table 15).

These variables were also not significantly associated in the gender equation with the
gender coefficient from the within-school equation, in the race-ethnicity equation with the
race-ethnicity coefficient from the within-school equation, or in the SES equation with the
SES coefficient from the within-school equation. Similarly, the proportion of variance in
these effects was the same as explained by Model 1 (table 15). Controlling for the student
body and teacher and principal characteristic variables, there was still no gender gap in
science achievement, a minority gap of about 18 points, and a differentiating effect of SES
of about 14 points for every standard deviation above or below average SES.

Grade seven. Grade seven yielded similar results as grade three. There was no
evidence of any significant associations between the principal and teacher characteristic
variables and average achievement in a school, controlling for the student body
characteristics and the other principal and teacher characteristics between schools. In
addition, no principal or teacher characteristics were significantly associated with the effects
of race-ethnicity or SES on achievement within schools. The proportion of variance
exy;llaingd by this model in these three equations was the same as that explained by Model 1
(table 15)

However, one characteristic was associated with the effect of gender. In schools with
higher than average parent/teacher interaction, girls averaged 2 more points worse than
boys, on top of the existing average gap between girls and boys. Still, no variance in the
effect of gender was explained by this model (table 15). Controlling for the student body
and teacher and principal characteristic variables, there continued to be a gender gap in
science achievement of about 6 points, a minority gap of about 22 points, and a
differentiating effect of SES of about 18 points for every standard deviation above or below
average SES.

Grade eleven. In grade eleven, there was again no evidence of any associations
between the principal or teacher characteristics and average science achievement in schools,
or with the effects of gender, race-ethnicity, or SES on science achievement within
schools. In addition, no more variance was explained by this model than was explained by
Model 1. Controlling for the student body and teacher and principal characteristic variables,
there continued to be a gender gap in science achievement of about 14 points, a minority
gap of about 30 points, and a differentiating effect of SES of about 21 points for cvery
standard deviation above or below average SES.
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C. Summary

There were differences between grades three, seven, and eleven in how well gender,
race-ethnicity, and SES predicted science achievement within schools, and in how well the
groups of school characteristics predicted between-school variations in average science
achievement and the effects of gender, race-ethnicity, and SES.

Effects of Gender, Race-etknicity, and SES Within Schools

The association of gender, race-ethnicity, and SES with achievement within schools
varied between schools, and their average association was sumn.arized across schools. The
average predictive effect of gender on science achievement within schools varied between
the three grades. In grade three, on average across schools, gender had no association with
science achievement. However, in grade seven, on average across schools, girls were
doing worse than boys in science achievement, with a 6-point gap. In grade eleven, girls
were doing even worse than boys, with a 14-point gap.

Race-ethnicity and SES were significantly associated with science achievement in all
three grades, with larger effects in each progressive grade. In grade three, on average
across schools, black, Hispanic, and American Indian students were doing worse than
white and Asian students, with an 18-point gap. In grade seven, the gap was worse at 22,
and in grade eleven, the gap was up to 30 points. For SES in grade three, SES had a
differentiating effect of 14 points higher or lower achievement, for every standard deviation
of SES the students were higher or lower than average SES. In grade seven, this effect was
18 points, and in grade eleven, this effect wes 21 points.

These within-school results show that in science achievement, students were more
differentiated by gender, race-ethnicity, and SES in eleventh grade than in g ades seven and
three. Race-ethnicity and SES differences were present as early as grade three, while
gender differences were not present until grade seven.

Effects of School Characteristics Between Schools

The association of the groups of school characteristics with average science
achievement and with the effects of gender, race-ethnicity, and SES also differed by grade.
The student body characteristics of percent black, percent Hispanic, and the level of
disadvantaged were all negatively associated with the average science achievement in
schools in every grade. The higher the percent black or percent Hispanic or the more
disadvantaged the student body, the lower the average science achievement in schools.
However, while the association between percent Hispanic and achievement was similar in
each grade, the negative effect of percent black on achievement was stronger in seventh
grade than in grades three or eleven. The disadvantaged level predicted much lower
achievement in grade three than in grade seven or grade eleven, where it was significant,
but had only small effects. Therefore the effect of attending a school with more
disadvantaged students was primarily a factor in grade three.2

The student body characteristics were not associated with the effects of gender or
race-ethnicity on achievement within schools. However, there were a few associations with

22A possible explanation for this result is proposed in the discussion chapter.
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the effects of SES. In both grade seven and eleven, SES made less of a difference in
schools with higher percentages of blacks aud/or Hispanics. However, SES was not
significantly associated with any student body characteristics in grade three.

The fiscal and physical characteristics did not appear to be associated with average
science achievement in grades three or seven. In addition, there was no evidence of
associations between the fiscal and physical characteristics and the effects of gender, race-
ethnicity, or SES in grades three, seven, or eleven. However, in grade eleven, schools
with general science labs had lower average science achievement, and schools with
specialized science laboratories had higher average science achievement.

The classroom, teacher, and student structure characteristics of the schools were
significantly associated with average science achievement for four variables in grade three,
one variable in grade seven, and one variable in grade eleven. In grade three, schools with
higher student/teacher ratios averaged slighily lower achievement, while schools that were
larger than average, or had team-taught classes or a departmental structure in grade three
averaged slightly higher achievement. However in grades seven and eleven, only tracking
was associated with achievement. Schools with math tracking in grade seven and science
tracking in grade eleven averaged slightly higher achievement in each respective grade than
schools without that particular tracking. Only one school structure variable was
significantly associated with the effects of gender, race-ethnicity, and SES on science
achievement within schools in grades three, seven, or eleven. In grade three, girls averaged
slightly lower than boys in science achievement if they were in schools with a higher than
average student/teacher ratio.

The academic standards in schools were not significantly associated with average
science achievement in grade three. However, in grade seven, schools with higher than
average changes in academi: -tandards averaged slightly lower levels of science
achievement. In grade eleven, schools with higher than average amounts of homework had
higher average levels of science achievement. There was no evidence of association
between academic standards and the effects of gender, race-ethnicity, and SES on science
achievement in grades three, seven, or eleven.

The principal and teacher characteristics in the schools were not significantly
associated with average science achievement or the effects of race-ethnicity or SES on
science achievement in grades three, seven, or eleven. These characteristics were also not
significantly associated with the effects of gender on science achievement in grades three
and eleven, However, one characteristic was significantly associated with the effects of
gender on achievement in grade seven. In schools with more parent/teacher interactions,
girls averaged slightly lower than boys in grade seven science achievement.

Proportion of Variance Explained

Table 15 shows the proportion of parameter variance that was explained by each
model for each of the four parameters in the three s for science achievement. In grade

three, the proportion of parameter variance, or R * that was explained by most models
was, for the most part, quite low. For the parameters of gender, race-ethnicity, and SES,
the R2* never rose above .15. The models did best at explaining the parameter variance in
the intercept parameter, or average science achievement within schools. In: these equadons,

the R2* hovered around .72, and none of the models did particularly better than the others.
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Table 15.--Proportion of parameter variance explained by each model for science

achievement, grades 3,7, and 11
Models
1 2 3 4 5
Parameter Student Fiscal/ School Academic  Principal
Body Physical Structure Standands Teacher
Grade 3 Science
INTERCEPT on 0.72 0.73 0.7 0.70
GENDER COEFFICIENT 0.08 0.14 012 0.09 0.08
RACE-ETHNICITY COEFF. 0.03 0.03 0.03 0.05 0.03
SES COEFFICIENT 0.14 0.15 0.14 0.13 0.13
Grade 7 Science
INTERCEPT 0.80 0.80 0.81 0.82 0.80
GENDER COEFFICIENT 0.00 0.00 0.00 0.00 0.00
RACE-ETHNICITY COEFF. 0.00 0.00 0.00 0.00 0.00
SES COEFFICIENT 0.46 0.46 0.46 048 0.44
Grade 11 Science
INTERCEPT 0.65 0.70 0.70 0.69 0.65
GENDER COEFFICIENT 0.01 0.01 0.00 0.00 0.00
RACE-ETHNICITY COEFF.  0.12 0.10 0.10 0.12 0.10
SES COEFFICIENT 0.25 0.26 0.24 0.25 0.24

NOTE: These are the averages of the proportions from each of the five scores. Negative proportions due to
sampling variation have been set to zero,

SOURCE: U.S. Depantment of Education, National Center for Education Statistics, National Assessment of
Educational Progress, 1985-86 Public-Use Dats Tapes.

However, in grades seven and eleven, the R2*5 had a different pattern. In these
grades, while the proportion of parameter variance explained for the parameters of gender
and race-ethnic.ty remained low, these models explained about 46 percent of the variance in
the SES slope in grade seven, and about 25 percent of the variance in the SES slope in
grade eleven. In addition, the percentage of variance explained in the intercept in grade
seven was around 80 percent, while in grade eleven it was about 68 percent. However,
again, none of the models did particularly better than the others.

These results mean that in grade three, the variables chosen did better at predicting
average science achievement than predicting the effects of gender, race-ethnicity, and SES
on achievement. In grades seven and eleven, the variables also did fairiy well at predicting
the effect of SES on achievement. Otherwise, while some of the variables used in this
analysis were able 10 explain some of the variance among the gender, race-ethnicity, and
SES effects, there are probably other, unknown variables that would provide a better
explanation of the variance of these parameters.

However, for average science achievement in all grades, and for the effects of SE§

on science achievement in grades seven and eleven, substantial proportions of parameter
variance were explained. Therefore, the significant variables in these models may be the
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major explanatory variables of variations beiween schools in average science achievement,
and, to a lesser extent, in the effects of SES on science achievement.

D. Comparison of Math and Science Results

The effects of the school characteristics on math and science achievement were similar
by subject, although they usually varied by grade. In general, the school characteristics did
better at explaining average achievement between schools than explaining the effects of
gender, race-ethnicity, and SES on achievement. That is, the proportion of variation
explained in average math and science achievement was high for all grades and models,
while the proportion of vanation explained in the effects of gender, race-ethnicity, and SES
was almost always very low, with a few exceptions.

Within schools, the effects of race-ethnicity and SES on math and science
achievement were consistent within schools in all three grades studied, while the effects of
gender varied. On average within schools, students from minority or low SES
backgrounds tended to have lower scores on the NAEP tests, controlling for gender. The
average within-school effect of gender on math and science achievement varied by subject
and grade. While there were essentially no differences in boys” and girls’ math and science
achievement in the third grade or in seventh grade math, boys averaged higher scores than
girls in science in the seventh grade and in both math and science in the eleventh grade,
controlling for race-ethnicity and SES.

Of all the school-level characteristics, the student body characteristics had the most
associations with both average achievement and the effects of gender and SES. However,
no evidence of association was found between the student body characteristics and the
effect of race-ethnicity. In both subjects, the student body characteristics of percent black,
percent Hispanic, and disadvantaged level of the students were always associated with
lower average achievement. However, in all grades, these three variables were always
associated with lower average achievement in science than in math.

There were also variations by grade in the association of student body characteristics
with achievement. Being in a school with higher percentages of black students was
associated with lower achievement in seventh grade than in third grade or eleventh grade in
both subjects, while being in a school with higher percentages of Hispanic students was
associated with a similar drop in achievement in all grades. Being in a school with more
disadvantaged students was associated with lower average achievement in third grade, but
in seventh and eleventh grade, the drop in achievement was significant but negligible.

Two of the student body characieristics were significantly associated with the effects
of gender in third grade math and with the effects of SES in seventh and eleventh grade
math and science. In schools with higher percentages of black students, girls tended to
perform better than boys in third grade math. In grades seven and eleven, SES had less of a
differentiating effect on both math and science achievement in schools with higher
percentages of black and/or Hispanic students.

Controlling for the student body characteristics, some of the other schoul
~haracteristics in the ~~2r four models were also associated with average achievement—
four characteristics in grade three, four in grade seven, and six in grade eleven. In addition,
four characteristics were associated with the effects of gender or race-ethnicity—one in
grade three, one in grade seven, and two in grade eleven. Characteristics that explained
sverage achievement usually varied by grade, but not often by subject. Within each grade,
similar characteristics often explained both math and science achievement. No other school
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characteristics were found to be significantly associated with the effect of SES, and the few
characteristics that were associated with the effects of gender and race-ethnicity varied by
grade and subject.

In grade three, for both math and science achievement, larger schools, team-taught
classes, and classrooms organized by departments were associated with higher average
achievement. In addition, for science achievement only, higher student/teacher ratios were
associated with lower average science achievement. Higher student /teacher ratios were also
associated with a gender gap between girls and boys in science—girls averaged lower
science achievement scores than boys in schools with higher student/teacher ratios.

In grade seven, for both math and science achievement, schools with math tracking
were associated with higher average achievement, while schools with higher numbers of
positive changes in academic standards were associated with lower average achievement. In
addition, for math achievement only, schools with more instructional funds per students
and schools that gave higher amounts of homework were associated with higher average
math achievement. For science achievement only, schools with more parent/teacher
interactions were associated with a larger than average gap between girls and boys in
science achievement—girls averaged lower science achievement scores than boys in these

schools.

In grade eleven, for both math and science achievement, schools with specialized
science labs, with science tracking, and with larger amounts of homework given were
associated with higher average achievement. In addition, for math achievement only,
schools with more instructional funds per student and larger schools were associated with
higher math achievement. However, larger schools were also associated with a larger
fender gap in math achievement—girls averaged lowe: math achievement than boys in
arger schools. Another factor associated with math achievement was that in schools where
teachers spent proportionaily more time on academic tasks, blacks, Hispanics, and Native
Americans averaged lower math achievement than whites and Asians. For science
achievement only, schools with general science labs were associated with lower average
science uchievement.
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IV. Discussion

From the beginning of research on school performance in the 1950s, focus has been
on the schools themselves—their organization, funding levels, and personnel. The
assum?ﬁon in this research was that “schools made a difference” and that better teachers,
better facilities, and better leadership would lead to improvement in student achievement.

This assumption was questioned in the mid-1960s with the publication of James
Coleman’s Equality of Educational Opportunity, which argued that academic performance
was determined almost entirely by background characteristics of the students themselves
and not the characteristics of schools.2 Coleman’s study sparked new interest in the
antecedents 10 educational performance and challenged educational researchers to improve
their models of the educational process and the role of schools in educational achievement.
At the same time that social scientists were guestioning old assumptions about effective
schools, standardized test scores of student performance started to decline. These two
events led to a torrent of studies on schools and school performance that continues today.

Unfortunately, this line of research has been plagued by methodological problems
that have called into question its validity and utility. Many of these problems have been
derived from the multilevel nature of the data. That is, students, at one level, are imbedded
in schools at another level.? In the past, it has been all 100 casy to confound student-level
effects with school-level effects. This report has tried to overcome some of the earlier
methodological weaknesses of the school effectiveness literature by using a relatively new
statistical technique—hierarchical lirear modeling—and applying it to the data cn
mathematics and science achievement from the National Assessment of Educational
Progress (NAEP). Using this technique, two levels of the educational process were
modeled—student-level characteristics and school-level characteristics.

The report showed that two of the student-level variables used in the analysis—race-
ethnicity and SES—had a consistent impact on science and math achievemnent in all three
grades studied. On average within schools, students from minority backgrounds
(controlling for gender and SES) or low SES backgrounds (controlling for gender and
race-ethnicity) tended to have lower scores on the NAEP tests. The effect of gender on
math and sciencc achievement was more varied. Controlling for race-ethnicity and SES,
there were essentially no differcnces in boys’ and girls’ matn and science achievement in
the third grade or seventh grade mathematics. However, boys tended 1o outperform girls in
seventh grade science and in both mathematics and science in the eleventh grade.

None of these results should be particularly startling, nor did the report have to use
HLM to arrive at them. Simpler statistical techniques such as ordinary least-square multiple
regression would have armrived at similar results.25 However, by using HLM the report was

23y.5. Department of Health, Education, and Welfare, J. Coleman, Equaliry of Educational Opportunity
{Washington, D.C., 1966).
2470 be more exact, students are imbedded within classrooms within schools. That is, the process actually
has three levels rather than merely two. Micro-computer packages which can handle three-level models are
available. However, this analysis cou'd not included classroom-level variables because there were not
enough students per classroom in the NAEP samaple.

results would not necessarily be identical however. The within-school results reported here are an
average of all of the regression equations run separately for each school, weighted by the inverse of the
precision of their estimates. The coefficients from an overall regression equation may be slightly different
than the one reported here.
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also able to examine the effects of school characteristics on average mathematics and
science achievement, while taking into account the precision of the within-school estimates.
Furthermore, HLM allowed the examination of the impact of school-level variables on the
effects of the student-level variables. That is, new hypotheses were tested about the effect
of school characteristics on the gap between minority and non-minority achievement, the
gap between boys and girls’ achievement, and the differentiating effect of SES on
achievement.

Furthermore, because three grade levels—third, seventh, and eleventh—were
examined, inferences could be made about the effect of schooi-level variables within
different grades. For exampie, achievement was generally lower in schools serving
relatively more “disadvantaged” populations. However, while this effect was large in grade
three it was usually negligible in grades seven and cleven. Therefore, the effect of attending
a school with more disadvantaged students was primarily a factor in grade three. The
explanation for this result might be found in differences between grades in tracking or other
factors.

Of all the school-level characteristics, the student body characteristics had the most
associations with both average achievement and the effects of gender and SES. In both
subjects and all three grades, schools with higher percentagcs of black students, Hispanic
students, and disadvantaged students averaged lower achievement than other schools.
These outcomes are also not new. However, the use of HLM makes it possible to separate
the association of race-ethnicity and SES with student achievement at the individual level
from the association of the race-ethnicity and disadvantaged level of the student body with
average student achievement at the school level. These associations need to be investigated
further at each level.

The result that average achievement in grade three is more affected by the
disadvantaged level of the student body than achievement in grades seven or eleven is
surprising and needs more investigation. One possible explanation is that in the higher
grades, tracking separates the more advantaged and/or high-achieving students into scparate
classrooms, where their high achievement is encouraged. This increases the school average
achievement level despite the overall disadvantaged level of the school. Whereas in grade
three, all students are in the same classro~ms, In disadvantaged schools, more third grade
students in each classroom may lack the toundations of math and science due to fewer pre-
school educational experiences, and teachers may need to concentrate on teaching more
basic concepts. Thus, potentially high-achieving third grade students may receive less
attention in disadvantaged schools than in other sch~nls, causing the average achievement
in grade three in disadvantaged schools to be lower.

In third grade math, girls averaged higher achievement than boys in schools with
higher percentages of blacks. Since the effect of gender controlled for race-ethnicity, this
finding suggests that all girls do better than all boys in schools with higher percentages of
black students. More information is needed to interpret this result. In grades seven and
elever in both subjects, SES had less of a differentiating effect in schools with higher
percentages of black and/or Hispanic students. However, it is unclear whether this was
related to a more restricted range of SES in schools with higher minority populations or to
another factor.

Controlling for the student body characteristics, some of the other school
characteristics in the other four models were also associated with average achievement—
four characteristics in grade three, four in grade seven, and six in grade eleven. In addition,
four characteristics were associated with the effects of gender or race-ethnicity—one in
grade three, one in grade seven, and two in grade eleven,
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Achievement in third grade was associated with factors related to the structure of the
classrooms and schools. Math and science achievement were higher in grade three in larger
schools, in those with team-taught classes, and in those with third grades organized by
departments. Third graders might do better in larger schools because these schools may
have more staff and flexibility to organize third grade into a variety of learning
environments and/or to allocate staff into teams. However, higher student/teacher ratios
were associated with lower average science achievement in all sizes of schools, so
successful larger schools organize third grades so that students have access to as many
teachers as possible. Higher student/teacher ratios were also associated with lower science
achievement of girls in relation to boys, so schools where there are more teachers per
student might be especially better for third grade girls.

In grads seven, higher achievement was associated with factors related to school
structure, academic standards, fiscal and physical resources, and teacher characteristics.
Schools with math tracking averaged higher achievement in both math and science,
implying that math tracking improves overall math achievement, which in trn boosts
science achievement. In addition, schools that recently had the most increases in academic
standards averaged the lowest math and science achievement, which at first seems
nonsensical. However, these schools most likely implemented these changes due to low
achievement and the changes may not yet have had an effect. It is also possible that these
changes will never be associated with higher achievement. Schools with higher
achievement averages may or may not already have these standards in place, but they may
not feel the need to change them because of their high average achievement. Therefore, it
would always be the schools with lower achievement averages that would implement these
changes. However, one academic standard among the list of changes was associated with
higher math achievement in grade seven, whether or not schools had recently changed it.
Schools in which more homework was given averaged higher math achievement in grade
seven. This reinforces the value of homework for math achievement, although not for
science achievement, in this grade.

Math achievement was also higher in grade seven in schools with more instructional
funds per student, although it is not possible to tell what these funds were spent for. The
average science achievement of girls in grade seven, already behind that of boys, was even
lower in schools where there was more parent/teacher interaction. This parent/teacher
interaction could reflect general parental participation in their children’s education.
Although this participation would be expected to raise achievement for all students, boys
may have benefitted more than girls due to assumptions on the parents’, boys’, and/or
girls’ parts that it is important for boys, but not girls, to do well in science.

Math and science achievement in the eleventh grade, as in the seventh grade, was
associated with factors related to academic standards, fiscal and physical resources, school
structure, and teacher characteristics. Schools with more homework averaged higher
achievement in both math and science, which emphasizes the value of homework in this
grade. Schools with specialized science laboratories and science tracking also averaged
higher math and science achievement. Having both specialized labs and science tracking
could reflect the importance of science achitvement in these schools. In addition, science
skills are based on math skills, and these resources could result in the encouragement of
math achievement as well. Conversely, schools with general science labs had lower science
achievement, reflecting perhaps their lack of mvestment in more specialized facilities.

Math achievement in eleventh grade wis also higher in schools that were larger and/or
had more instructional funds. Larger schools and those with more funds would be more
likely to be able to provide higher-level math courses, which would push the average
achievement level up. Although math tracking was not significantly associated with
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achievement, it still may have had an influence. In this sample, over three-quarters of the
schools had math tracking, while only two-thirds had science tracking, so there might not
have been enough variation in math tracking to make a statistical dxf?erem . By contrast,
the size of schools and amounts of funds varied widely, so their associations with higher
achievement levels would be captured more easily by this anaiysis.

Larger schools were not best for all eleventh grade students. Girls, who already
averaged lower math achievement than boys, averaged even lower math scores than boys in
larger schools. If larger schools do have more higher-level math courses, this result might
reflect the fact that boys were most likely encouraged to attend them. It might also point out
that efforts are needed by larger schools to prevent girls from falling behind boys in math.
One teacher characteristic was associated with the eleventh grade math achicvement of
black, Hispanic, and Native American students in relation to white and Asian students, but
the finding was puzzling. The gap between minority and non-minority students was wider
in schools where teachers spent relatively more time on academic tasks. It would appear
that the academic time they were spending was not helping the minority students.
However, a third, unmeasured variable could explain this result

This analysis has identified a group of school characteristics that are associated with
math and science achievement when both student-level and school-level characteristics are
taken into account. While these results need to be corroborated by moie studies, they can
be validated informally to the extent that they ring true for educators working on improving
achievement in the schools for all groups of students. These findings point out the
importance of not overgeneralizing school effectiveness studies carried out in one grade or
school level to other grades or school levels. As shown here, conclusions abeut the impact
of school characteristics on student achievement in each grade did not necessarily apply to
the other grades. In addition, these results also illustrate how school characteristics can
have different impacts on students basi d on their gender, race/ethnicity, and SES.

While many of the school-level variables examined here had no significant impact on
student achievement, this should not be particularly surprising. This analysis by its nature
had several purposes. One of the goals was to demonstrate how schoui cifectiveness issues
could be explored with NAEP data. Although several researchers have used HLM to
explore these issues, no one has used this technique on the NAEP database. Most of the
rescarch has been conducted on datasets consisting of a single g.ade or cohort of students
(such as High School and Beyond).26 While the NAEP data could not be used for a
longitudinal analysis of school effects, NAEP had some strengths as a cross-sectional
dataset. It allowed an examination and comparison of school effects in several distinct
grade levels within the same year rather than an analysis of different grades only as a given
cohort moves through them. In addition, NAEP provided many school-level and student-
level variables that were called for by the school effects literature and were appropriate for
use in hierarchical linear models.

However, NAEP also had some characteristics that could have contributed to the low
number of significant results. The use of plausible values for the achievement scores
affected the HLM school-level coefficients in two ways. First, it required the calculation of
standard errors for the regression estimates that included both sampling and measurement
error. While the inclusion of both types of error increased the accuracy of the analysis, it
also increased the size of the standard errors, which decreased the number of significant

26Most of this research has been conducted by Anthony Bryk, Stephen Raudenbush, and their colleagues at
the University of Chicago and Michigan State University, or Harvey Goldstein and his colleagues at the
University of London. For a review of much of this research with hierarchical linear models see D. Bock,
Multilevel Models in Educational Research (New York: John Wiley and Sons, 1989),
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coefficients.?” Second, other studies using NAEP have shown that if variables not used to
impute the plausible values are used in regression models, their coefficients are
underestimated, although the sign is accurate. These smaller coefficients, along with the
larger standard errors, could have also decreased the number of significant coefficients.

The cross-sectional nature of the NAEP data could also be responsible for fewer
results. The assumption that student achievement can be explained by the characteristics of
the students’ current school may be inaccurate. Without data on the characteristics of
students’ past schools, data on the current school may not be relevant enough to explain
current achievement pattems.

Finally, the variablcs available in NAEP may have been inadequate to explain student
achievement. The variables used in this analysis were the best indicators of school effects
that were available in the NAEP data sets. However, it is possible that other unmeasured
variables might be better measures of school effects, and would be more likely to be
significantly associated with achievement. In addition, many researchers believe that
classroom-level variables have more of an effect on student achievement than school-level
variables. However, because there were not enough students per classroom in NAEP for a
classroom-level analysis, the effect of these variables could not be explored.

There were also other reasons to expect few results from the NAEP variables. Many
of the school characteristics were included in this study because they are part of the
traditional set of variables used in school effectiveness studies. Some of these, such as the
fiscal resources variables, have been shown in the past to be poor predictors of student
performance, and it was expected that they would also be found wanting in this analysis. In
fact it is noteworthy that the three of the fiscal resources—amount of funds, specialized
science labs, and general science labs—were significant while taking into account the
precision of the within-school estimates.

Another purpose or goal of the analysis was to demonstrate the utility of using
hierarchical linear models in school effectiveness research. Despite few significant results,
the potential for using HLM in school effectiveness studies was demonstrated. HLM
allowed the prediction of student achievement by school-level characteristics, while taking
into account the precision of the within-school estimates. Modeling the multi-level nature of
these data made the estimates more accurate. In addition, using HLM allowed the
estimation of the effects of school characteristics on the within-school effects of gender,
race-ethnicity, and SES. Identifying the school-level factors associated with lower
achievement by girls and minorities or with the differentiating effects of SES can help to
find ways to mitigate these effects within schools.

The emphasis on school effectiveness research explains why few variables were
associated with or explained the variation in the effects of race-ethnicity, SES, or gender.
Other, unmeasured variables might better explain the variation in these effects. The
hypotheses that were tested in this analysis were all based on theories of school effects on
achievement. The models used did not reflect the many stratification and discrimination
theories that seck to explain the effects of race-ethnicity, SES, or gender on attainment.
Hypotheses that would apply these theories to achievement and use HLM to test them
would be the next step in this analysis program.

27p. Kaufman, C. Amold, and M. Wilson, “Using Plausible Values in Hierarchical Linear Models™
(technical report prepared for the National Center for Education Statistics, U.S. Department of Education,
January, 1991) and W. Fuller, Measurement Error Models (New York: John Wiley and Sons, 1987).
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Appendix A

Technical Notes
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Technical Notes

Variables

The variables used in this analysis are listed in table Al. Field names from the
appropriate NAEP data file are provided in table A1 for those variables used directly from
the files. “Composite” in the ficld name column indicates that the variable was created for
this analysis from several other variables. “Dummy” in the fie!d name column indicates that
the variable was transformed into one or more dummy variables.

Table A1.--Variables used in the analysis

Field Name Variable Label
Student level variables

Dummy Gender

Dummy Race-ethnicity

Composite Student socioeconomic status

School level variables

Student body characteristics
PCTBLK Percentage of black students
PCTHSP Percentage of Hispanic students
Composite Disadvantaged index
Fiscal and physical characteristics of school
SIDP Instructional dollars per pupil
NMICROS/SNSTUDA Micro-computers per student
024401 Y/N Science lab facilities in classroom
024402 Y/N General purpose science labs
0024403 Y/N Specialized science labs
School program structure
023302 Y/N Math tracking by ability
0023303 Y/N Science tracking by ability
Dummy Classroom organization
SNSTUDA/SNTCHA Student/teacher ratio
SNSTUDA Student enrollment
D
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Table Al.--Variables used in the analysis—-Continued

Field Name Variable Label

School academic standards

Composite Rigor of current standards

Composite Change in standards

T008901 Amount of homework assigned
Composite Teacher control over academic standards
Principal and teacher characteristics

C020401 Years principal of school

020501 Principal years administrative experience
020601 Principal years prior teaching experience
Composite Principal time spent on academic tasks .
Q021307 Principal time in parent/community relations
C022201/SNTCHA Percentage of teachers in minority groups
Composite Teacher time spent on academic tasks
Composite Amount of parent/teacher interaction

The specific variables included in each composite and dummy variable are shown in
table A2. If the component variables were standardized, this is indicated under the variable
name. The creation and construction of these variables are discussed after the table.

Table A2.--Composite and dummy variables

Variable Name Field Name . Variable Label

Gender DSEX Females=1 Males=0

Race-ethnicity DRACE Minority = 1 (DRACE=black,
Hispanic, or American Indian)

Non-minority =0 (DRACE=white

or Asian)

Student socioeconomic status B003501A  Mother’s education

(standardized) B003601A  Father’s education
B003901A ‘0

B0O0390SA  Material possessions in home
B0O04401A  Family owns computer

Disadvantaged index NQCHAP1  Number of children qualify Chapter 1
(standardized) NRCHAP1  Number of stud. receiving Chap. 1
SPLUNCH Percentage of students in school
lunch program
< N 52
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Table A2.--Composite and dummy variables--Continued

Variable Name Field Name Variable Label
Classroom organization 023101 Self contained = 1 Other=0
Team taught= 1 Other=0
Departmentalized =1 Other=0
Rigor of standards 024103 Y/N Need to pass reading
competency
C024106 Y/N Need to pass math competency
024110 Y/N Need to pass science
competency
025502 Y/N Parents informed of low grades
C025503 Y/N Parent informed if child sent to
office
Change in standards 025402 Y/N Lengthened school year
025403 Y/N Increased homework
025404 Y/N Increased course offerings
025405 Y/N Increased grad. requirements
025406 Y/N Implemented competency test
025407 Y/N Established new conduct code
025408 Y/N Established stricter attend. policy
025409 Y/N Establish grade req for sports
Teacher control over academic T009501 Teacher control set sch. behavior
standards T009502 Teacher control set instr. goals
T009503 Teacher control select materials
T009504 Teacher control decide content/topic
T009505 Teacher control sequence taught
T009506 Teacher control group students
T009507 Teacher control evaluate students
T0O09508 Teacher control student discipline
Principal time academic 021302 Principal time: curriculum
021303 Principal time: teacher supervision
021304 Principal time: working with
teachers
CC 1306 Principal time: working with
students
Teacher time academic T007901 Teacher time: instruction
T008105 Teacher time: supervising students
T008401 Teacher time: leading class
T008402 Teacher time:work in small groups
T008403 Teacher time:with individual students
Level of parentteacher interaction ~ T009801 Do you attend PTA?
(standardized) T009802 Parent/teacher conferences?
T009803 Provide suggestions to parents?
T008107 Time spent comm. with parents
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Creation of Dummy Variables

Three dummy variables were created from .he NAEP variables. The derived NAEP
variable for gender was used to create the gender variable, by changing the codes to make
males the reference group. The derived NAEP variable for race-ethnicity was changed into
a dummy variable by designating blacks, Hispanics, and American Indians as minority and
whites and Asians as non-minority.28 Whites and Asians were grouped together because
the average NAEP scores of these groups were similar and the average scores of the other
groups were all much below whites and Asians.?® In addition, Asians ofter averaged
higher scores than whites, and the purpose of the race-ethnicity variable was to examine the
school effects on the achievement gap between the whites and groups who averaged lower
scores than whites. The non-minority group was used as the reference group.

The NAEP variable for classroom organization, C0O23101, was converted to three
dummy variables. Each type of classroom—self-contained, team-taught, and
departmentalized—formed one dummy variable. In each grade, the type of classroom that
predominated was designated as the reference group, and that dummy variable was left out
of the analysis.

Scale Construction of Continuous Variables

The construction of the continuous composite variables was handled in the foliowing
manner. First, items were selected from the school, principal, and teacher questionnaires
which seem on face value to represent aspects of the desired concept. Second, the scale’s
dimensionality was assessed by factor analysis. Third, if the scale appeared to be
reasonably unidimensional, the internal reliability of the scales was assessed with
Cronbach's alpha. Each item whose deletion would raise the scale's alpha was deleted from
the scale and the scale's reliability was recalculated, until deletion of any variable in the
scale would decrease the scale's reliability (as measured by Cronbach's alpha). During this
process special care was taken so as to make the scales for each cohort as comparable as
possible. That is, the decision to delete one or more variables from the composite also was
based on the impact that deletion of the variable will have on the comparability of the scale
across cohorts.

28There are only five categories of race~ethnicity in NAEP.

295ee J. A. Dossey, et al, The Mathematics Report Card: Are We Measuring Up? Trends and Achievement
Based on the 1986 National Assessment (Princeton, New Jersey: ETS, 1988) and 1.V.S. Mullis and L.B.
Jenkins, The Science Report Card: Elements of Risk and Recovery. Trends and Achievement Based on the
1986 National Assessment (Princeton, New Jersey: ETS, 1988),
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Table A3.--Reliabili§x AnalEis of Commsim Variables

Scale ___ Final Reliability

Grade 3 Grade 7 Grade 11
Student socioeconomic status 589 578 .548
Disadvantage index .703 .682 .659
Rigor of standards 873 931 .802
Change in standards .637 .620 587
Teacher control over academic standards .787 732 .753
Principal time academic 743 731 764
Teacher time academic N/A 514 344

Table A3 displays the reliability of the composite variables. Most of these reliabilities
fall within the range of NCES composite variables. The studert socioeconomic status
variable has a slightly lower reliability in each grade, but since it was the best measure of
SES available, it was included. The change in standards variable has a slightly lower
reliability in grade eleven than in the earlier grades, but the same variables were retained to
insure comparability across grades. The lowest reliability was found in the teacher time
academic variable in grade eleven. Its reliability in grade seven was somewhat low as well.
However, because teacher acrademic time was an important concept in school effects
literature, the scale was kept as a variable.

Once the reliability of the composites had been assessed, the actual construction of the
composites took place. To insure comparability of the variables used in this analysis for
each cohort, composites were constructed for each cohort in a similar manner. In all
instances the non-missing values for the component variables were averaged. If the
component variables were measured on different scales, then the values were standardized
before averaging (unit weighting). This allowed schools or students to have unbiased
values on the composite vaniable even though they had missing values or different scales
for some of the component variables.

Table A4 lists the ranges and the unstandardized means and standard deviations of all
variables used in this analysis.

. Bii
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Table A-4.--Unstandardized means and standard deviations for within-school and between-school independent

variables, by grade: 1985-86.
Grade 3 Grade 7 Grade 11
Variable (range) Mean (s.d) Mean (s.d) Mean (sd.)
WITHIN-SCHOOL
Gender - percent female (0-1) 049 (0.10) 040 (0.14) 049 (0.13)
Race-ethnicity - percent minority! (0-1) 0.34  (0.30) 039 (037 030 (0.31)
SES level (standandized) 001 (0.27) 0.03 (0.25) 0.05 (0.26)
BETWEEN-SCHOOL
Percent black (0-100) 18.65 (28.12) 2843 (33.51) 1841 (25.37)
Percent Hispanic (0-100) 12.11 (21.33) 1099 (19.84) 10.50 (16.32)
Disadvantaged level (standardized) 012 (1.11) 0.03 (©Y6) 004 (08D
Instructional funds/student (1-9) 695 (1.52) 694 (1.56) 6.79 (1.63)
Microcomputers/student €03 (0.02) 0.03 (0.02) 0.04 (0.03)
Have classroom science lab (0/1) 0.17 (0.35) 057 (044) 0.80 (0.37)
Have general science 1ab (0/1) 0.15 (0.34) 0.67 (0.43) 0.78 (0.38)
Have specialized science lab (0/1) 001 (0.10) 030 (0.40) 0.78 (0.39
Classroom organ'ucmion:2
Team-taught classes (0/1) 0.08 (0.27) 0.09 (0.28) 0.00 (0.05)
Department structure (0/1) 0.06 (0.29) 0.63 (0.48) 0.84 (0.37)
Selfcontained classrooms (0/1) 073 (0.495) 0.09 (0.28) 004 (0.19
Have math tracking (0/1) - - 061 (044) 0.77 (0.40)
Have science tracking (0/1) - - 033 (044) 0.67 (0.449)
Student/teacher ratio 2122 (6.25) 1988 (5.58) 2200 (14.09
School size (number of students) 475.17 (230.38) 644.12 (35743) 1069.75 (732.92)
Rigor of academic standards (0-1) 048 (0.27) 046 (0.23) 040 (0.23)
Change in academic standards (0-1) 037 (0.30) 038 (0.30) 048 (0.26)
Amount of homework (1-7) 390 (1.12) 442 (1.06) 448 (1.04)
Amount of teacher control
over standards (1-5) 3.60 (0.18) 349 (050) 3.60 (0.46)
Principal years as principal 594 (5.23) 6.35 @4.74 641 (4.75)
Principal years in ed. admin. 1425 (6.90) 13.76  {6.23) 1434 (6.11)
Principal years teaching 896 (4.44) 891 (3.84) 9.08 (473
Amount of principal time
academic (1-5) 371 (0.82) 351 (0.84) 3.80 (0.82)
Amount of principal time
with parents (1-5) 349 (1.03) 326 (1.04) 339 (1.10)
Percent teachers in minority groups (0-1)0.20  (0.23) 022 (0.26) 0.17 (0.21)
Amount of teacher ime academic (1-7) - - 400 (0%4) 368 (0.63)
Amount of paren/teacher time (stand.) -0.06  (0.26) 000 (047) 000 (046

N (before sampling) 372 265 3N
Minority students were black, Hispanic, or American Indian. Non-minority students were whiie or Asian,
2Does not add to 100 because missing cases were included in distributios:,

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment
of Educational Progress, 1985-86 Public-Use Data Tapes.
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HLM Methodology

The HLM analysis and software program requires many decisions to be made about
data handling before and during the HLM analysis. Some of these decisions simply affect
the ability of the HLM software to handle the data; others affect the interpretation of the
results. These technical notes record and clarify the decisions made in this analysis about
data handling, and how the results can be interpreted given these decisions.

Weighting

These analyses were weighted using both the student weights and the school weights
provided by NAEP to reflect the sampling design and response rates. These weights were
normalized so they would provide the same proportionate weighting of each case, but sum
to the unweighted sample size. Using the actual weights would have produced a sample
that was inappropriately large for the HLM statistical tests.

Sampling

The PC version of HLM can handle 300 between-unit cases, or, in our case, schools.
While our NAEP sample of grade 7 had about 260 schools, grades 3 and 11 had about 370
schools. Consequently, 300 each of the grade 3 and 11 schools were sampled randomly
without replacement and used for this analysis. The number of students was thus limited to
those from the 300 sampled schools.

Missing Values

HLM allows missing values in the within-unit variables, i.e. at the student level.
There were no missing values in the gender or race-ethnicity variable, but the missing
values in the SES variable reduced the within-school cases considerably, sometimes to a
point of eliminating the entire school from the analysis.

HLM does not allow missing values in the between-unit variables, so schools with
missing values on these variables were given the mean value of the variable across all
schools. A few variables with more than twenty percent missing were dropped from the
analysis.

For missing between-unit dummy variables, another variable was added to indicate
when it was missing. This added to the number of variables in each model (see next
section).

Limits on number of variubles

The number of variables allowed in the sufficient statistics files and in each equation
were limited by the PC version of HLM. The sufficient statistics files were limited to 25
within-unit variables (this analysis included only 4) and 25 between-unit variables (this
analysis included potentially 36). However, this was not a problem because between-unit
variables were not added to the models cumulatively; groups of variables (models) were
tested separately. Variables could thus be divided into two separate sufficient statistics files
(for each subject and grade) and the appropriate file could be used for each model.
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Within the models, the number of variables were limited to 10 within-unit variables
(this analysis included 4), and 15 between-unit variables in any one equation, with a limit
of 35 total between-unit variables, including the base values, in any one model. While the
models in the analysis rarely had 15 between-unit variables in any one equation, they often
had more than 35 total variables (there were 4 within-unit parameters to explain, times up to
10 between-unit variables, including dummy missing variables, for a total of up to 40
variables). Therefore, for each model, as many of the variables as would fit were first put
into the first version of the model. Then, for each subject/grade corabination, variables that
were neither significant nor theoretically important were dropped, until all the variables in
the model had been tested. In the tables, variables with no coefficients in the final model,
i.c. blanks in the table, have been tested in previous models and found insignificant and
were not included in the final model. This is also true of variables not in the table, unless
the variable was not available for that particular grade.

The limits on the number of variables often resulted in a different eqation for each
subject/grade combination for the same model, which limits somewhat the comparability of
the models across subjects and grades. However, the models can be compared within
subjects and grades, which was thought to be more important. Another consequence of
these limits was that most models were not tested with all hypothesized variables at once.
While only nonsignificant and theoretically less-important variables were eliminater; from
any model, it is possible that the results would have been different for both included and
excluded variables had they all been in the model.

Centering

The within-unit variables — gender, race-ethnicity, and SES were centered ~ their
school means were subtracted from their value, so their new mean would be zero. Since
dummy variables were used for gender (female=1; male=0) and race-ethnicity (blacks,
Hispanics, American Indians and others=1; whites and Asians=0), the mean of these
values was the percentage of females or minorities in that school. The difference between
thr, two values on either variable was still one, with the females and minorities having the
;o itive values, and the males and whites/Asians having the negative values.

The main reason for centering was to be able to interpret the intercepts of the within-
unit equations in the following way. Since the intercept was the average level of
achievement in a school when the three predictors were at zero, and since zero was their
mean, the intercept was the level of average achievement in each school at “average”
gender, race-ethnicity, and SES. Although there is no real “average” gender or race-
ethnicity, this achievement level can be seen as the average achievement before the effects
of gender, race-ethnicity, and SES have been taken into account. Since the intercept
becomes the dependent variable in the first between-schoo! equation, this equation can be
interpreted as predicting the average achievement in each school overall, rather than for
some limited group, such as the achievement of white males of average SES. This provides
a baseline, if hypothetical, level of average achievement which the parameters of gender,
race-cthnicity, and SES can then alter.

While centering did not change the value of the Beta coefficients of gender, race-
ethnicity, or SES, it did allow a more descriptive interpretation of these coefficients. In the
case of the dummy variables, the coefficients still represented the average difference in the
number of achievement points between males and females, and between minorities and
whites/Asians. If the coefficients were positive, the females and minorities were doing that
much better than males and whites/Asians. If the coefficients were negative, females and
mincrities were doing that much worse. The only difference was that instead of secing the
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coefficients as the values for females or minorities, these same coefficients were interpreted
as the “gap” between females and males, or between minorities and whites/Asians, since
zere was not males or white/Asians, but somewhere between the dict.otomous values.
These Beta coefficients, or parameters, are the dependent variables in the between-school
equations, and will be referred to in the text as the “gender gap” betwecn girls and boys in
achievemnent, ar the “minority gap” between minorities and whites/Asians in achicvement.

In the case of SES, the continuous variable, the value of SES was positive above its
mean (zero) and negative below its mean, instead of going from zero to a higher value. A
positive SES coefficient would push the SES value away from zero in either direction,
pushing the achievement level in the corresponding direction and creating a larger
difference in achievement between students of high or low SES. A negative coefficient
would push the SES value towards zero from either direction, reducing the change in
achievement level and creating a smaller difference in achievement between students of high
or low SES. The Beta coefficient on SES could thus be interpreted as the “differentiating
effect” of SES, and will be referred to in this way in the text.

An issue in centering in HLM models is whether and how to include the school
means of each of the centered within-unit variables in the between-unit equations. It is
generally agreed that they should be included, unless the researchers want all the schools to
be treated as if they have the same means on these variables, since all of these means have
been set to zero.30

If the school means are going to be incluced. it must be decided whether to include
the means for each school from the sample, or to use school means from another source.
The most accurate source is recommended. In the case of the NAEP student-level file, the
school means of individual gender, race-ethnicity, and SES would have been based on
small samples of students from each school. However, NAEP provided excellent school-
level measures of student body race-ethnicity and disadvantaged level, a measure similar to
SES. Therefore, the more accurate school-level measures of percent Black, percent
Hispanic, and disadvantaged level of the siudent body were chosen as proxies for the
school means of race-ethnicity and SES. There were no single-sex schools since the sample
was of public schools only, so the gender mean was assumed to be constant at 51 percent
and not included. However, this illustrates the dilemma of wanting to center a within-unit
independent variable in order to make the intercept of the within-unit equation a true
average but not having a between-unit measure of the mean of that variable. This issue
needs more discussion among HLM researchers.

Standardizing

All the between-unit, school-level variables, were standardized, so the size of their
coefficients, or Gammas, could be compared across variables within subject and grade. As
in regular linear regression models, the school-level variables with significant coefficients
are interpreted as predicting, for every unit change in that variable, a change in the
dependent variable (in this case the Beta coefficient or intercept) by the amount of the
Gamma coefficient. The between-school variables were all standardized to a mean of zero
and a standard deviation of 1, so their unit changes were in standard deviation units. The

30For a technical discussion of these and other centering issues see S.W. Raudenbush, “**Centering’
Predictors in Multilevel Analysis: Choices and Consequences.” Multilevel Modeling Newsletter 1(2)
(1989): 10-12; N.T. Longford, “To Center or Not to Center,” Mullilevel Modeling Newsletter 1(3)
(1989):7; 1. Plewis, “Comment on ‘Centering’ Predictors in Multilevel Analysis, Multilevel Modeling
Newsletter 1(3) (1989): 8-10.
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coefficients of the between-school variables, the Gammas, thus predict how much the
dependent variable will change for every standard deviation of these between-school
variables. This change is predicted for every level of, i.e. controlling for the effects of, the
other independent variables in the equation. Since each independent variable is in standard
deviation units, the coefficients of these variables can be directly compared within each
model 10 see which variables have the largest coefficient or effect on the dependent
variable, the within-school Beta coefficient or intercept. In order to further interpret these
standardized units, table A-4 provides the unstandardized means and standard deviations
for the between-school variable. In addition, table A-4 shows the across-school means and
standard deviations of the within-school variables gender, race-ethnicity, and SES.

Approximations for Measurement Error Variability

NAEP used item response theory (IRT) to estimate proficiency scores in mathematics
and science for each individual student. However, these proficiency scores are latent
variables conditional on the student’s responses to several cognitive and background items
and are not directly observed. That is, 'proﬁciency scores were predicted from a set of
cognitive and background variables (referred to as conditioned variables). Because the
proficiency scores are not observed but estimated, there is some amount of uncertainty or
variance associated with them. Thus, rather than having a single observed math or science
score, there is a range or distribution of plausible values for each sampled student’s
proficiency in mathematics and science. The variance in these scores reflects the errors in
measurement. In this analysis there are five such plausible values for each sampled student
resulting from five random draws from the conditional distribution of proficiency scores
for each student. The parameter estimates from the HLM analyses were based on the
average parameter estimates from separate HLM analyses of the five plausible values. That
is, a separate HLM analysis was conducted on each of the five plausible values and the
results from these analyses was averaged.3! The variance for the final parameter estimates
consisted of two components—sampling error and measurement error.

31The HLM parameter estimates that were averaged for this report included the Gammas, the parameter
variances, the reliabilities, the percentages of parameter variance explained, and the probabilities of the
parameter variance being zero.
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Let 8y, represent the mth plausible value, where m=1 to M sets of plausible values (in
our case M=5). Let im represent the parameter estimate based on the mth plausible value.
Let Uy, represent the variance of m, or the sampling error.

« Five HLM runs were conducted based on each plausible value 6. The parameter
estimates from these runs were averaged:

M A
Y tm
t*= m=1

M

» The variance of the parameters from these runs were averaged:

M
2 Un
—_m=1
U*= ™

» The variance of the M estimates Ty, was estimated:

M

Y (Gt
B = m=1
T M)
» The final estimate of the vau'iancco of the parameter estimate is the sum of the two

components:

V=U*+(1+M1)By

The square root of these variances were then used in a standard Student’s t formula
for evaluating the siatistical significance of each parameter.
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Statistics in Supporting Tables

Tables B6-B41 in Appendix B are the supgom'ng tables for HLM results presented in
chapters 1I and IIl. These tables include the Gammas, their significance level, and the
percent of parameter variance explained by each model that are shown in the text tables.
The supporting tables also include the standard errors of the Gammas, the t value and
significance of the Gammas, the reliability of the parameters (which in HLM analysis is the
percent of total variance that is parameter variance for each parameter), the actual parameter
variance, or Tau, still present after each model has been run, the degrees of freedom at the
school level for each between-school model, and an estimate of the probability that Tau is
greater dﬂ;& zero given those degrees of freedom. This section explains these statistics in
greater .

-

Gammas and standard errors

The Gammas and their standard errors were calculated as discussed in the previous
“Approximations for Measurement Error Variability” section. Each Gamma is the average
of the five Gammas from five separate HLM analyses, using the five plausible values of
achievement. Each standard error is the average of the five standard errors from the five
Gammas, plus the standard error between the five Gammas. Tkis allowance for
measurement error thus increased the standard errors over those obtained for just one
plausible value, and made it harder for the school effects to be significant. While this
limited the number of significant school effects, it lent greater confidence to the results that
were significant. :

Significance tests on Gammas

Significance was calculated for each Gamma with a t value, which was the value of
the Gamma divided by its standard error. The probability of this t value being larger than
zero was determined with a two-tailed test of significance, using the alpha levels of .05 and
.01 for each Gamma. It is possible that since so many parameter estimates were made in
each analysis, lower alpha levels should be used to prevent the build-up of Type I error.
This procedure was not followed because other HLM studies have not done so in the past
and because this was an exploratory study. However, the issue of appropriate significance
tests agd the meaning of significant Gammas needs to be discussed among HLM
researchers.

Parameter Variance

Parameter variance, or Tau, is the actual variation between schools around the
parameters of the intercept and the gender, race-ethnicity, and SES coefficients in the
within-school equations. The parameter variance usually changes between models. It is
highest in the average within-school models, where it indicates how rauch variance there is
around each of the four parameters before any between-school variables are taken into
account. The purpose of the between-school models is to explain, or reduce this parameter
variance.

If the parameter variance is zero, as indicated by a Chi Square test, either in the
within-school models or after any between-school models, then there may be no more
parameter variance to explain. This test is commonly used in HLM analysis to decide if
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more variables need to be added to the model, for if there is no more variation or if there
was not any to start with, then between-school models or more between-school variables
are not needed to explain it. However, since this analysis tested variables in separate
theoretical groups rather than by hierarchically entering them in one large equation, this test
was not used to determine whether a model was needed or what variables should be added.
However, the average of the probabilities of the Chi Square tests are presented so that the
xegﬁ:r can interpret the levels of parameter variance before and after the between-school
models.

R2*, or Percent of Parameter Variance Explained

If there is still parameter variance to explain, a measure of how well each model
explains the parameter variance is the R2* It is similar to a linear regression R2 in that it
represents the proportion of the original parameter variance that was explained by a
particular between-school model. To obtain the R2”* for a parameter in a between-school
modei, the difference between the original parameter variance in the within-school model
and the parameter variance left after the between-school model is divided by the original
parameter variance.

Reliability

In HLM, reliability refcrs to the percentage of the total variance around each
parameter that is parameter variance. The total variance of each parameter consists of both
parameter variance and sampling variance. Parameter variance is the actual variation
between schools around the parameters of the intercept and the gender, race-ethnicivy, and
SES coefficients in the within-school equations. This variation can be explained by the
between-school models. However, there is also sampling variance around these
parameters, from sampling error within the schools, and this cannot be explained by the
between-school model because it is sssentially error. Reliability thus indicates how much of
the total variance can be explained by the between-school models.

While knowing the R2*, or percentage of parameter variance explained is very
important information about the models, the interpretation of the R2* depends on the level
of reliability. The percentage of total variance explained by these models is R2* times the
reliability. The larger both R2* and the reliability, the larger the percentage of total variance
in achievement that these models explain.
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Descriptive Tables

Table B1.--Average mathematics and science scores for third-grade students by selected
characteristics

W

Average Average
mathematics science
score® score*®

Student characteristics

Gender
Male 210.0 209.0
Female 206.3 207.7
Race-ethnicity
Nonminority 218.1 222.5
Minority 187.2 178.9
Socioeconomic status
Low 194.5 192.7
Medium 210.1 209.7
High 218.1 221.2

Student body characteristics

Percent of students black
0% 216.5 220.7
11t025% 211.6 2135
Over 35% 195.3 189.3
Percent of students Hispanic
0% 213.8 215.8
1t010% 210.7 213.4
Over 10% 195.5 189.2
Index of student disadvantage
Low 224.6 232.0
Medium 216.5 220.7
High 198.6 194.5

~)
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Table 1si.- Average mathematics and science scores for third-grade students by selected

characteristics—Continued
Average Average
mathematics science
score* score*

Parentai hivolvement

Amount of parent/teacher intsraction
Low 196.3 192.8
Medium 209.9 212.9
High 2104 208.9
Amount of principal time spent with parents (per week)
1to2 hrs 218.5 2233
3to4 hrs 198.3 195.7
5 to 6 hrs 207.8 208.5
7 or more hrs 195.1 186.5
Academic press
Promotion standards
Low 208.9 210.0
Medium 215.8 219.8
High 195.7 189.2
Amount of time principal spends on academic tasks
Low 216.0 2213
Medium 202.6 200.4
High 213.4 211.3

~J
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Table B1.--Average mathematics and sc’ence scores for third-grade students by selected

characteristics--Continued
Average Average
mathematics science
score® score®
Resources
Instructional dollars per student
$25 10 $34.99 215.2 223.4
$35 to $44.99 203.5 205.7
$45 10 $54.99 219.6 223.7
$55 10 $64.99 206.6 205.4
$65 t0 $74.99 210.0 217.1
$75 10 $149.99 201.0 196.7
$150 and up 220.3 221.0
School has science labs
No 209.5 211.1
Yes 203.4 199.2
School has general purpose labs
No 203.7 202.1
Yes 220.6 226.1
School has specialized labs
No 207.8 207.9
Yes 220 225.9
Relative number of microcomputers in school
Low 200.4 197.2
Medium 215.8 220.0
High 206.1 204.8
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Table B1.--Average mathematics and science scores for third-grade students by selected
characteristics—-Continued

Average Average
mathematics science
score* score*

T -

Instructional environment

Student teacher ratio
Low 214.7 219.2
Medium 204.4 204.8
High 209.6 207.9
Organization of teaching environment
Self contained 206.3 206.4
Team teaching 213.2 213.1
Departmentalized 215.0 215.9
Amount of teacher influence over teaching environment
Low 204.7 205.0
Medium 213.3 2154
High 205.2 203.2
School size
Small 209.6 212.1
Medium 214.0 217.4
Large 198.2 192.2
* Average of five plausible values

SOURCE: U.S. Depanment of Education, National Center for Education Statistics, National Assessment
of Educational Progress, 1985-86 Public-Use Data Tapes.
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Table B2.--Average mathematics and science scores for seventh-grade students by selected

characteristics
Average Average
mathematics science
score® score*

Student characteristics

Gender
Male 264.0 248.8
Female 266.4 2433
Race-ethnicity
Nonminority 272.5 257.0
Minority 247.2 218.7
Sociceconomic status
Low 248.2 223.7
Medium 266.3 247.7
High 278.5 262.8

Student body characteristics

Percent of students black
0% 271.1 256.4
11025% 269.0 251.1
. Over35% 251.7 226.6
Percent of students Hispanic
0% 265.8 245.9
110 10% 268.7 2524
Over 10% 255.1 229.3
Index of student disadvantage
Low 278.9 263.9
Medium 267.8 250.4
High 255.2 231.2
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Table B2.--Average mathematics and science scores for seventh-grade students by selected
characteristics--Continued

Average Average
mathematics science
score* score*

- I

Parental involvement

Amount of parent/teacher interaction

Low 265.6 246.9
Medium 267.7 248.8
High 260.7 240.5
Amount of principal time spent with parents (per week)
None 269.9 256.0
1to 2 hrs 266.0 2417.5
304 hrs 265.9 246.2
510 6 hrs 262.2 241.6
7 or more hrs 264.1 245.3

Academic press

Promotion standards
Low 266.4 247.2
Medium 265.5 246.7
High 259.8 239.7
Amount of time principal spends on academic tasks
Low 268.4 249.3
Medium 264.3 244.9
High 262.6 244.0
Amount of teacher time spen: on academic tasks
Low 266.4 247.4
Medium 266.9 248.3
High 261.4 241.3
&1
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Table B2.--Average mathematics and science scores for seventh-grade students by selected |
characteristics--Continued

Mﬂ

Average Average
mathematics science
score® score*
Resources
Instructional dollars per student
$25 10 $34.99 266.6 2524
$35 10 $44.99 264.6 246.4
$45 10 $54.99 265.8 247.2
$55 to $64.99 266.9 248.3
$65 10 $74.99 265.2 247.0
$75 10 $14%.99 262.8 240.3
School has science labs
No 262.6 242.6
Yes 266.3 247.5
School has general purpose labs
No 263.3 243.7
Yes 265.7 246.6
School has specialized labs
No 264.4 245.0
Yes 266.5 247.7
Relative number of microcomputers in school
Low 259.1 239.6
Medium 267.6 248.8
High 264.2 244.5
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Table B2.--Average mathematics and science sceves for seventh-grade students by selected

characteristics--Continued
_m
Average Average
mathematics science
score* score*

Instructional environment

Students are assigned to math class by ability

No 261.6 243.5

Yes | 266.6 247.0
Students are assigned to science class by ability

No 261.6 243.5

Yes 266.6 247.0
Student teacher ratio

Low 266.7 248.3

Medium 265.4 246.0

High 262.7 243.3
Organization of tzaching envi;onment

Multiple 248.0 215.7

Self contained 260.6 243.4

Team teaching 269.5 250.4

Departmentalized 265.3 246.2
Amonrt of reache: influence over teaching environment

Low 257.3 234.9

Medium 267.8 249.5

High 268.0 250.4
School size

Small 267.2 251.3

MuGuem 265.2 245.7

Large 263.1 241.5
* Average of five plausible values

SOURCE: U.S. Department of Education, National Center for Education S*atistics, National Assessment
of Educational Progress, 1985-86 Public-Use Data Tapes.
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Table B3.--Average mathematics and science scores for eleventh-grade students by selected

characteristics
M
Average Avemage
mathematics science
score* score*

N i S _ -

Student characteristics

Gender
Male 306.5 299.1
Female 301.3 282.9
Race-ethnicity
Nonminority 311.1 302.1
Minority 283.0 258.2
Socioeconomic status
Low 284.7 263.0
Medium 301.7 288.3
High 320.2 313.7

Student body characteristics

Percent of students black
0% 304.4 292.0
1t025% 308.2 297.5
Over 35% 289.4 268.5
Percent of students Hispanic
0% 304.2 2901.1
110 10% 306.0 294.3
Over 10% 295.2 276.8
Index of student disadvantage
Low 312.3 303.4
Medium 306.2 204.2
High 204.2 276.7
84
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Table B3.—Average mathematics and science scores for eleventh-grade students by selected

characteristics--Continued
m
Average Average
mathematics science
score* score®

Parental involvement

Amount of parent/teacher interaction
Low 303.4 291.1
Medium 305.7 293.0
High 300.7 286.5
Amount of principal time spent with parents (per week)
None 298.3 286.3
1t02hrs 303.7 290.0
3to4 hrs 301.7 288.5
5to 6 hrs 303.7 290.3
7 or more hrs 306.3 294.6

Academic press

Promotion standards
Low 302.4 288.8
Medium 305.8 293.7
High 304.0 290.5
Amount of time principal spends on academic tasks
Low 301.5 288.3
Medium 305.1 292.9
High 303.0 288.2
Amount of teacher time speat on academic tasks
Low 300.7 286.3
Medium 303.3 290.7
High 306.7 293.8
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Table B3.--Average mathematics and science scores for eleventh-grade students by selected
characteristics--Continued

Average Average
mathematics science
score* score*
Resources
Instructional dollars per student
315 10 $24.99 326.5 312.9
$25 to $34.99 300.7 289.8
$35 10 $44.99 300.6 287.6
$45 10 $54.99 304.9 294.6
$55 to $64.99 300.2 287.1
$65 10 $74.99 3103 298.7
$75 10 $149.99 303.6 288.1
School has science labs
No 304.5 291.1
Yes ' 303.7 290.7
School has general purpose labs
No 306.6 202.9
Yes 303.1 290.2
School has specialized labs
No 299.2 286.1
Yes 304.3 201.3
Relative number of microcomputers in school
Low 300.3 286.6
Medium 302.5 289.1
High 308.9 297.0
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Table B3.--Average mathematics and science scores for eleventh-grade students by selected

characteristics-~-Continued
m
Average Average
mathematics science
score* score*

Instructional environment

Students are assigned to math class by ability

No 303.9 290.7

Yes 303.5 2909
Students are assigned to science class by ability

No 303.9 290.7

Yes 303.5 290.9
Student teacher ratio

Low 304.1 290.5

Medium 304.0 291.5

High 303.0 288.4
Organization of teaching environment

Self contained 304.7 292.3

Departmentalized 303.8 290.7
Amount of teacher influence over teaching environment

Low 300.9 2853

Medium 303.1 290.5

High 308.1 296.8
School size

Small 305.4 291.8

Medium 303.7 292.0

Large 302.6 287.4
* Average of five plausible values

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment
of Educaticnal Progress, 1985-86 Public-Use Data Tapes.
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Table B4.—Simple comrelations of average math score with selected variables

Third Seventh Eleventh
_ Gradel Grade Grade |
Student characteristics
Gender (1=female) -0.017 0.019 -0.074
Race-ethnicity (1=minority) -0.334 -().285 -0.207
Socioeconomic status 0.384 0.420 0.412

Student body characteristics

Percentage of school black -0.348 -0.328 -0.281
Percentage of school Hispanic -0.215 -0.162 -0.143
Disadvantaged index -0.410 -0.281 -0.214

Parental involvement

Parent/teacher interaction 0.129 -0.015 -0.020
Amount of time spent by principal
with parents/community 0.004 0.011 0.060

Academic press

Promotion standards -0.092 -0.079 0.025
Principal time academic -0.041 -0.012 0.024
Teacher time academic N/A -0.089 0.025
Resources
Instructional dollars per student -0.047 0.033 0.044
School has science lubs 0.043 -0.026 -0.011
School has general purpose labs 0.084 0.023 -0.060
School has specialized labs 0.013 0.039 0.07R
Number of microcomputers in school 0.083 ¢.017 . 0.064

Instructional environment

Ability tracking in math N/A -0.006 -0.023
Ability tracking in science N/A 0.066 -0.050
Student teacher ratio -0.039 0.006 0.032
Amount of teacher influence over

learning environment -0.103 0.134 0.143
School size : -0.055 -0.034 -0.047
SOURCE: U.S. Department of Education, National Center for Edii, noor sastics, National Assessment

of Educational Progress, 1985-86 Public-Use Data Tapes.
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Table BS.-Simple corvelations of average science score with selected variables

Third Seventh Eleventh
— . Grade Grade Grade_
Student characteristics
Gender (1=female) 0.003 -0.115 -0.213
Race-ethnicity (1=minority) -0.379 -0.394 -0.308
Socioeconomic status 0.392 0.470 0.468

Student body characteristics

Percentage of school black -0.395 -0.404 -0.341
Percentage of school Hispanic -0.249 -0.242 -0.176
Disadvantaged index -0.455 -0.357 -0.256

Parental invo'vement

Parent/teacher interaction 0.155 -0.020 -0.012
Amount of time spent by principal
with parents/community 0.004 0.009 0.049

Academic press

Promotion standards -0.122 -0.077 0.013
Principal time academic -0.030 -0.013 0.022
Teacher time academic N/A -0.087 0.021
Resources
Instructional dollars per student -C 477 -0.050 -0.020
School has sciencs labs 0.036 -0.009 0.008
School has general purpose labs 0.088 -0.007 -0.046
School has specialized labs 0.040 0.036 0.066
Number of microcomputers in school 0.098 -0.019 0.065

Instructional envircnment

Ability tracking in math N/A -0.007 0.014
Ability tracking in science N/A 0.041 -0.0i%
Student teacher ratio -0.058 0.017 0.008
Amount of teacher influence

over learning environment -0.153 0.207 0.162
School size -0.096 -0.107 -0.083

SOURCE: U.S. Department of Education, National Center for Education Statistics, National Assessment
of Educational Progress, 1985-86 Public-Use Data Tapes.
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HLM Tables of Mathematics Achievement

Table B6.~Average within-school predictors of grade 3 math achicvement

Predictor Gumuma Standard t

Coefficient! Esror? Value3
INTERCEPT (AVG. ACHIEVEMENT) 208.29 1.07 194,80
GENDER SLOPE COEFFICIENT 0.85 0.89 -0.95
RACE SLOPE COEFFICIENT -14.63 1.54 9.49%
SES SLOPE COEFFICIENT 10.95 1.00 10.96%*

Pemameter Degrees of Probability

Reliability4 Variance (Tau)® Froodom of Tau >
INTERCEPT (AVG. ACHIEVEMENT) 0.95 253.09 243 0.00
GENDER SLOPE COEFFICIENT 0.2 40.48 243 0.01
RACE SLOPE COEFFICIENT 0.18 67.14 243 0.05
SES SLOPE COEFFICIENT 0.26 63.25 243 0.04

1 Average of five gamma values. Ses technical notes for more information.

2Average of five standard emvor values plus standard ervor of the five gammas. See technical notes for more information.
3Gamma divided by standard error. Probabilitics based on a two-tailed test.

4Paramcter variance divided by 1otal variance. Average of five reliability values.
5Avuageofﬁvemvnimeevdus.

6 Average of five probability values. Probabilities obtained from Chi-Square tests

NOTE: ** probability .g .01; * probability g .0S.

SOURCE: U. 8. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B7.--Effects of student body characteristics on predictors of grade 3 math achievement

Effect Gamma Standard t
Coefficient! Error? Value?

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 209.43 0.70 299.03%*
Percent black -8.19 0.83 -9.918e
Percent Hispani: 4.34 0.96 -§.53»
Disadvantaged level 2.2 1.06 -6.79*¢
ON GENDER SLOPE COEFFICIENT
Intercept -1.23 0.90 -1.37
Percent black 2n 0.97 2,19+
Percent Hispanic 0.85 1.28 -0.68
Disadvantaged level 0.73 1.26 0.58
ON RACE SLOPE COEFFICIENT
Intercept -14.87 1.55 -9.60%
Percent hlack 2.1 202 -1.05
Percent Hispanic 0.10 1.70 0.06
Disadvantaged level 2.96 2,09 1.42
ON SES SLOPE COEFFICIENT
Intercept 11.02 1.00 11.03%+
Percent hlack 0.51 1.22 0.42
Percent Hispanic 0.01 1.37 -0.01
Disadvantaged level -2.25 1.25 -1.80
Psrameter Degrees of Probability
Reliability4 Variance (Tau)’ Freedom of Tau > 08
INTERCEPT (AVG. ACHIEVEMENT) 0.77 83.68 240 0.00
GENDER SLOPE COEFFICIENT 0.20 35.63 240 0.01
RACE SLOPE COEFFICIENT 0.16 60.79 240 0.07
SES SLOPE COEFFICIENT 0.26 60.90 240 0.09

‘Avenge of five gamma values. See technical notes for more information.

2Average of five standard error values plus standard emmor of the five gammas. See technical notes for more information.
dividod by standmd error. Probabilities based on a two-tailed test

4Parsmeter variance divided by total variance. Average of five reliability values.

sAvcnge of five parameter variance values.

6Average of five probability values. Probabilitics obiained from Chi-Square tests.

NOTE: ** probability .< .01; * probability < .05.

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B8 .--Final model for effects of fiscal and physical school characteristics on predictors of grade 3 math

achievement
Effect Gamma Sundard t
CoefBcient! Error? Value3

ON INTERCEPT (AVG. ACHIEVEMENT)
Intercept 209.27 0.79 265.45%»
Percent black -3.08 0.85 -9.52¢*
Percent Hispanic -4.33 0.97 -4.49%¢
Disadvantaged level -1.08 1.07 6.60%*
Instructional funds/student 0.17 0.72 -0.24
Microcomputers/student 0.89 on 1.25
Have specialized science lab 0.03 0.52 0.05
Specialized science lab unknown 1.00 226 0.44
ON GENDER SLOPE COEFFICIENT
Intercept -1.76 0.90 -195
Percent black 247 1.09 2.27*
Percent Hispanic -.46 1.24 -0.39
Disadvantaged level 0.69 1.27 0.55
Instructional funds/student -1.68 1.01 -1.66

tudent 0.09 1.38 0.07
Have specislized science iab 0.14 0.62 0.23
Specialized science lab unknown 2.69 Kk 7 0.81
ON RACE SLOPE COEFFICIENT
Intercept -15.12 1.70 -8.91¢*
Percent black 2.1 2.04 -1.05
Percent Hispanic 0.15 1.74 0.08
Disadvantaged level .10 209 1.48
Instructional funds/student 0.20 1.59 0.13
Microcomputers/student 1.54 1.49 1.03
Have specialized science lab 0.96 1.38 -0.70
Specialized science lab unknown 242 4.67 0.52
ON SES SLOPE COEFFICIENT
Interoept 10.95 1.01 10.84%*
Percent black 0.59 139 0.42
Percent Hispanic 0.00 1.44 0.00
Disadvantaged level -2.09 1.26 -1.66
Instuctional funds/student 0.64 1.33 -0.48
Microcomputers/student 0.97 1.00 0.98
Have specialized science lab -1.05 0.79 -1.33
Specialized science lab unknown 0.90 .24 0.28

Parameter Degrees of Probability
Reliability? Variancy (Tau)® Freodom of Tau > 0°

INTERCEPT (AVG. ACHIEVEMENT) 0.77 83.98 236 0.00
GENDER SLOPE COEFFICIENT 0.20 34.74 236 0.01
RACE SLOPE COEFFICIENT 0.16 59.81 236 0.0
SES SLOPE COEFFICIENT 0.25 59.42 236 0.07

1 Average of five gamma values. See technical notes for more information.

2average of five standsrd error values plus standand ervor of the five gammas. See technical notes for move information.
3Gamma divided by standard error. Probabilities based on 8 two-tailed test

4parameter variance divided by total variance. Average of five reliability values.

S Average of five parameter vasiance values.

6Average of five probability values, Probabilities obtained from Chi-Square tests.

NOTE: ** probability .5 .01; ® probability 5 .05.

SOURCE: U. S, Department of Education, National Center for Education Statistics, Nstional Assessment of Educational
Progress, 1985-86 Public-U:s Date Tapes. '
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Table B9.--Final model for effects of school structure chamcteristics on predictors of grade 3 math achievement

Effect Gamma Standard t
Coefficient! Emor? Value?

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 208.98 0.76 276.14%*
Percent back -3.46 0.82 -10.30¢
Percent Hispanic -4.43 0.97 -4.59%»
Disadvantaged level -1.42 1.09 -5.78¢*
Student/Acacher ratio -1.09 0.71 -1.53
School size (number of students) 1.87 0.79 237
Classroom organization:

Team-taught classes 1.53 0.69 2.23*

Departmental structure 1.3§ 0.64 2.12¢

Classroom organization unknown 2.65 225 1.18
MDER SLOPE COEFFICIENT

-1.32 0.91 -1.45

Percent back 1.92 0.99 1.94
Percent Hispanic -1.11 1.29 -0.86
Disadvantaged level 0.57 1.27 0.45
Siudent/teacher ratio .50 0.78 -0.64
Schoo! size (number of students) 1.43 0.98 1.45
ON RACE SLOPE COEFFICIENT
Interoept -14.72 1.68 -8.904+
Percent black 203 .07 -0.98
Percent Hispanic 0.19 1.70 -0.11
Disadvantaged level 2.81 217 1.29
StudentAzacher ratio .50 1.49 -033
School size (number of students) 0.89 1.12 0.79
Classroom organization:

Team-taught classes 0.16 L11 -0.14

Departmental struciure .56 1.65 -0.58

Classroom organization unknown -1.40 4,10 0.34
ON SES SLOPE COEFFICIENT
Intercept 11.05 0.98 11.25¢¢
Percent black 0.35 1.20 0.29
Percent Hispanic 0.02 1.35 -0.02
Disadvantaged level -1.92 1.35 -1.43
Studentfeacher ratio -1.74 1.20 -1.45
School size (number of students) .15 1.29 -0.12
Classroom organization:

Team-tanght classes 0.60 0.87 0.69

Departmental structure 0.19 1.13 -0.16

Classroom organization unknown 1.36 n 0.37

Parameter Degrees of Probability
Reliability? Variance (Tau)® Freedom of Tau > 06

INTERCEPT (AVG. ACHIEVEMENT) 0.75 78.61 235 0.00
GENDER SLOPE COEFFICIENT 0.20 34.73 238 0.01
RACE SLOPE COEFFICIENT 0.16 59.97 238 0.07
SES SLOPE COEFFICIENT 0.25 58.42 235 0.06

lAvmgcomvcpmum See technical notes for more information.
Awofﬁnwmwwﬂmum&dmofﬁnﬁnm See technical notes for more information.
divided by standsrd error.  Probabilities based on a two-tailed est.
variance dividea by total variance. Average nf five reliability values.
sAvmd’ﬂvemvmwm
SAverage of five probability values. Probabilities obtained from Chi-Square tests.

NOTE: ** probability . .01; * probability < .05,

SOURCE: U. 8. Depariment of Educatica, Nstional Center for Education Stetistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B10.--Final model for effects of academic standards on predictors of grade 3 math achicvement

Effect Gamma Standand t
Coefficient! Error? value3

ON INTERCEPT (AVG. ACHIEVEMENT)

Intevcept 209.33 0.75 279.23¢
Pevcent black -8.59 0.87 -9.82%¢
Percent Hispanic 4.82 1.02 -4,71%
Disadvantaged level -7.08 1.08 -6,58%+
Rigor of academic standands 039 0.74 -0.53
Rigar mknown 1.95 2.53 0.77
Amount of homework 1.21 0.80 1.52
Teacher contral in school 0.63 0.80 0.78
ON GENDER SLOPE COEFFICIENT
-1.42 0.87 -1.64
Percent biack 2.66 1.25 2.14*
Percent Hispanic 0.03 1.51 -0.02
level 0.51 1.36 037
Rigor of academic standards 0.07 0.87 0.08
Rigor anknown 211 n 0.56
Amount of homework -1.14 1.08 -1.08
Teacher control in school -1.05 1.05 -1.00
ON RACE SLOPE COEFFICIENT
-14.75 1.63 -9.03**
Peroent black -1.33 1.99 -0.67
Percent Hispanic 1.03 1.77 D.58
Disadvantaged level 2.97 2.10 1.41
Rigor of academic standards 1.02 1.41 072
Rigor unknown -2.83 10.62 -0.27
Change in academic standards -2.29 1.29 -178
unknown 3.48 9.53 0.36
Amount of homework .86 1.43 -0.60
Teacher control in school 0.29 1.20 0.25
ON SES SLOPE COEFFICIENT
Interoept 10.75 0.96 11.20%
Percent black 0.46 1.44 032
Percent Hispanic 0.19 1.43 -0.13
level -2.04 1.33 -1.54
Rigor of a~ademic standards 1.31 1.16 1.13
Rigar unknown 1.27 4.15 0.31
Amount of homework -1.15 1.14 -1.01
Teacher contral in school 0.55 1.00 0.55
Parameter Degrees of Probability
Reliability? Variance (Tau)® Freedom of Tau > 0%
INTERCEPT (AVG. ACHIEVEMENT) 0.76 82.86 236 0.00
GENDER SLOPE COEFFICIENT 0.20 35.34 236 0.01
RACE SLOPE COEFFICIENT 0.16 59.14 234 0.05
SES SLOPE COEFFICIENT 0.26 60.64 236 0.06

1Average of five gamma values, See technical notes for more information.

2Average of five sandard error values plus standard crror of the five gammas. See technical notes for mose information.
3Gamma divided by standard error. Probabilities based on a two-tailed test

4par meter variance divided by total variance. Average of five reliability values.

5Av¢nge of five parameter variance values.

GAvnrage of five probability values. Probabilities obtained from Chi-Square tests.

NOTR: ** probability .< .01; * probability < .05.

SOURCE: U. S. Department of Bducation, Nationa! Center for Education Statitics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B11.--Final model for effects of principal and teacher characteristics on predictors of grade 3 math achievement

Effect Gamma Standard t
Coefficient! Emror? Value3

ON INTERCEPT (AVG. ACHIEVEMENT)

Iniercept 209.42 0.72 292,11
Percent black -8.71 1.00 -B.73%s
Percent Hispanic -4.67 1.06 -4.4200
Disadh antaged level -7.30 1.08 -6.78**
Principal ycars as principal 0.57 0.85 0.67
Principal years in educations] auministration 0.13 0.92 0.14
Principal years teaching 0.19 0.70 0.28
Amount of principal time acade mic 0.21 0.87 -0.24
Amount of principal time with parents 0.49 0.83 0.59
Percent of teachers in minority groups 0.88 1.03 0.85
ON GENDER SLOPE COEFFICIENT
Intercept -1.22 0.94 -1.30
Percent black 2.81 1.22 231+
Percent Hispanic 0.30 1.38 -0.22
Disadvantaged level 0.76 1.2 0.62
Principal years as princ.pal 0.08 1.21 0.07
Principal years in educational administration  -0.14 1.41 -0.10
Amcunt of puincipal time with parents 0.30 D.78 -0.38
Percen, wachers in minority groups 117 1.15 -1.01
ON RACE SLOPE COEFFICIENT
Intercept -14.89 1.55 -9.60%*
Percent black -1.61 2.03 -0.80
Percent Hispanic 0.46 1.69 027
Disadvantaged level 2.96 2.05 1.44
Principal years as principal 0.22 1.23 -0.18
Principal years in educational administration 0.78 1.37 -0.57
Amount of principal ime with parents 0.35 1.20 -0.29
Percent teachers in minority groups 0.2 1.80 -0.40
ON SES SLOPE COEFFICIENT
Intercept 10.98 1.03 10.69%+
Percent black 0.63 1.31 0.49
Percent Hispanic 0.14 1.46 0.09
Disadvantaged level 2.32 1.26 -1.84
Principal years as principal 0.22 1.10 0.20
Principal years in educational administration 0.16 1.28 -0.12
Amount of principal time with parents 0.42 1.26 -0.33
Percent achers in minority groups 0.12 1.39 -0.09
Parameter Degress of Probability
Reliat'.n'lity4 Variance (Tau)5 Freedom of Tan » 0®
INTERCEPT (AVG. ACHIEVEMENT) 0.77 84.86 234 0.00
GENDER SL.OPE COEFFICIENT 0.21 36.11 236 0.01
RACE SLOPE COEFFICIENT 0.16 60.54 236 0.06
SES SLOPE COEFFICIENT 0.26 61.80 236 0.06

1 Average of five gamma values. See technical notes for more information.

zA\rerqe of five standard esror values plus standard ervor of he five gammas. See technical noles for more information,
divided by standard estor. Probabilities based on & two-tailed tesi.

Iparameter vaviance divided by total variance. Average of five reliability values.

sAvsqge of five parametey variance values.

SAverage of five probability values. Probabilities obtained from Chi-Square tests.

NOTE: ** probability .< .01; * probability < .0S.

SOURCE: U. §. Department of Education, Nationsl Center for Education Sutistics, National Assessment of Erucational
Progress, 1985-86 Public-Use Date Tapes.
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Table B12.--Average within-school predictors of grade 7 math achievement

Predictor Gamma Standard t

Coefficient! Error? Value?
INTERCEPT (AVG. ACHIEVEMENT) 269.66 17.42 15.48%¢
GENDER SLOPE COEFFICIENT 023 1.96 0.12
RACE SLOPE COEFFICIENT -16.06 233 -6.90**
SES SLOPE COEFFICIENT 1284 1.07 11.96**

Parameter Degrees of Probability

Reliability4 Variance (Tau)® Freedom of Tau > 0°
INTERCEPT (AVG. ACHIEVEMENT) 091 184.67 208 0.00
GENDER SLOPE COEFFICIENT 0.17 20.39 208 0.00
RACE SLOPE COEFFICIENT 0.17 54.03 208 0.00
SES SLOPE COEFFICIENT 0.23 45.49 208 0.08

‘Awngc of five gsmma values. See technical notes for more information.
2Avense of five standard error values plus sta ‘ard ervor of the five gammas. Sce technical notes for more information.
3Gamma divided by standard error. Probabilities based on a two-1ailed test.
variance divided by 1otal variance. Average of five reliability tests,
sAvense of five parameler variance values.
SAverage of five probability values. Probabilities obtained # .« hi-Square lests.

NOTE: ** probability .< .01; * probability < .05.

SOURCE: U. S. Depantment of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B 13.--Effects of student body characteristics on gredictors of grade 7 math achicvement

Eifect Gamma Standard t
Coefficient! Emor? Value?

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 261.54 0.62 420,30+
Percent biack -11.3% 0.77 -14 86%*
Percent Hispanic -5.22 0.63 -8.2]0s
Disadvantaged level 133 0.61 -2.20
ON GENDER SLOPE COEFFICIENT
Inteacept 1.00 0.85 117
Percem black 0.99 0.98 -1.01
Percent Hispanic -1.0§ 0.91 -1.16
Disadvantaged level .36 0.70 -0.52
ON RACE SLOPE COEFFICIENT
Intevcept -15.13 1.21 -12.53»
Percent biack 0.13 1.80 -0.07
Percent Hispanic 1.18 1.28 092
Disadvantaged level -2.45 1.38 -1.78
ON SES SLOPE COEFFICIENT
Intercept 1231 0.80 15.46%+
Percent black -3.65 0.85 -4.20%
Percent Hispanic -2.06 0.71 -2.8Q%¢
Disadvantaged level 0.70 0.73 -0.96
Parameter Degrees of Probability
Reliabilityd Variance (Tau)® Freedom of Tau > 06
INTERCEPT (AVG. ACHIEVEMENT) 0.75 54.63 202 0.00
GENDER SLOPE COEFFICIENT 0.18 18.38 202 0.01
RACE SLOPE COEFFICIENT .19 54.26 202 0.01
SES SLOPE COEFFICIENT 0.18 26.30 202 0.01

‘Aveuge of five gamma values. See technical notes for more information.

zAveuge of five siandard ervor values plus standard error of the five gammas. See technical notes for more information.
3Gamma divided by standard error. Probabilities based on a two-tailed test.

Sparameter variance divided by total varisnce. Average of five relisbility tests.

5Avengc of five parameter variance values.

6Avenage of five probability values. Probabilities obtained from Chi-Square tests.

NOTE: ** probability .g .01; * probability < .05.

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.




Table B14.--Final model for effects of fiscal and physical school characteristics on predictors of grade 7 math

Effect Gamma Standsyd 1
Coefficient! Error2 Value3

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 261.79 0.74 353.63*¢
Percent biack -11.78 0.81 -14.58*+
Percent }spanic -5.49 0.65 -8.41**
level -133 0.60 -2.21*
Instrectional funds/student 1.72 0.63 .74+
Microcomputers/student 0.58 0.70 -0.82
Have gencral scicnce lab 0.54 0.72 0.75
General science 1ab unknown -2.42 2.45 -0.99
Have specialized sci.nce lab 0.63 0.61 1.03
Specialized science lab unknown 2.04 2.25 on
ON GENDER SLOPE COEFFICIENT
Intercept 1.24 0.90 1.37
Parcent black 0.87 1.02 -0.86
Percent Hispanic -0.88 1.00 -0.87
Disadvantaged level 0.41 0.71 -N58
Instructional funds/student 0.07 0.72 -0.09
Microcomputers/student 0.49 0.85 0.58
Have specialized science lab 0.59 0.68 0.86
Specialized science lab unknown -1.09 1.61 -0.68
ON RACE SLOPE COEFFICIENT
Intercept -14.87 1.51 -9.83¢e
Percent black 0.0 1.91 0.03
Percent Hispanic 0.90 1.41 0.64
Disadvaniaged level 235 1.40 -1.68
Instructional funds/student 0.46 1.19 0.38
Microcomputers/student 0.04 1.65 0.02
Have specialized sci nce lab -1.02 1.13 -090
Specialized science lab unknown -0.42 2.58 -0.16
ON SES SLOPE COEFFICIENT
Interoept 12.49 0.96 13.00**
Percent black -3.85 0.91 -421%¢
Percent Hispanic -2.23 0N -3.14%4
Disadvantaged level 067 0.73 0.92
Instructional funds/student 0.50 0.92 0.54
Microcomputers/student 0.17 0.92 -0.18
Have specialized science lab 027 0.80 -0.34
Specialized science lab unknown 0.09 1.63 -0.05
Parameter Degrees of Probability
Reliability? Variance (Tau)® Freedom of Tau> 08
INTERCEPT (AVG. ACHIEVEMENT) 0.75 52.88 196 0.00
GENDER SLOPE COEFFICIENT 0.18 18.34 198 0.01
RACE SLOPE COEFFICIENT 0.20 57.03 198 0.01
SES SLOPE COEFFICIENT 0.19 26.78 198 0.01

3Avense of five gamma values. ~ee technical notes for more information.

2Avu'tge of five standard error values plus standard error of the five gammas. See technical notes for more information.
3Gamma divided by standard error. Probabilities based on 8 iwo-tailed test.

dpgrameter variance divided by total variance. Average of five reliability tests.

SAverage of five parameter variance values.

6Average of five probability values. Probabilities obtained from Chi-Square tests.

NOTE: ** probability . .01; * probsbility < .05.

SOURCE: U. S. Department of Education, National Center for Iducation Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Dste Tapes.




Table B15.--Final model for effects of school structure characteristics on predictors of grade 7 math achievement

Effect Gamma Sandard t
CoefScient! Eiror2 Value?

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 261.33 0.68 383,71%e
Percent biack -11.0§ 0.76 -14.58%*
Percent Hispanic ~-5.59 0.64 -8.78%»
Disadvantaged level -1.53 0.64 -2.40*
Math tracking 1.5 0.68 2.23*
Math tracking unknown -1.70 1.89 -0.90
Student/teacher ratio -1.14 0.66 -1.72
Schoo! size (number of students) 1.0% 0.65 1.63
ON GENDER SLOPE COEFFICIENT
Interoept 0.93 0.90 1.03
Percent black 097 0.97 -1.0t
Percent Hispanic -1.07 0.93 -1.18
level 0.56 0.74 -0.75

Student/teacher ratio 0.94 0.78 -1.21
School size (number of students) 0.49 0.91 0.54
ON RACE SLOPE COEi FICIENT
Intercept -18.22 1.38 -11.02*+
Percent black 023 1.85 -0.13
Percent Hispanic 1.23 1.27 0.96
Disadvantaged level -2.70 1.38 -1.96*
Student/ieacher ratio 0.57 1.42 -0.40
School size (number of students) .10 1.28 -0.08
Classroom organization:

Seli-contained classrooms 2.43 1.50 1.63

Team-taught classes -1.77 L1 -1.59

Classroom organization unknown 319 3.3 0.96
ON SES SLOPE COEFFICIENT
Intercept 12.39 0.88 15.04%+
Percent black -3.74 0.87 -4.332»
Percent Hispanic -2.19 0.77 -2.82¢%2
Disadvantaged level 095 0.76 -1.25
Student/teacher ratio -1.31 0.83 -1.59
School size (number of students) D75 1.36 0.55
Classroom organization:

Self-contained classrooms 063 1.44 0.43

Team-taught classes 0.73 1.28 -0.57

Classroom organization unknown -0.79 2.29 -0.38

Parameter Degrees of Probability
Reliability4 Variance (Tau)’ Freadom of Tau > 0f

INTERCEPT (AVG ACHIEVEMENT) 0.74 51.28 198 0.00
GENDER SLOPE COEFFICIENT 0.18 17.95 200 0.01
RACE SLOPE COEFFICIENT 0.19 53.58 197 0.00
SES SLOPE COFFFICIENT 0.18 25.59 197 0.01

'Avmtge of five gamma valuer. See technical notes for more information,

2Aver&ge of five standard error values plus standard ~rror of the five gammas. See technical notes fov more information,
3Gamma divided by standard oror. Probabilities based on 8 two-tailed test.

4parameter variance divided by total variance. Average of five relishility tests.

sAverage of five parameter variance values.

6 Average of five probability values. Probabilities oblaincd from Chi-Square tesis.

NOTE: *# probability .< .01; * probability < .0S.

SOURCE. U. §. Departmem of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.




Table B16.—Final model for effects cf academic standards on predictors of grade 7 math achicvement

Effect Gamma Stendand t
Coefficiem! Ermor? Value3

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 262.08 0.64 412.57**
Percent hlack -11.34 0.78 -14.59**
Percent Hispanic 4.73 0.63 -7.49%+

i level -1.18 0.60 -1.96
Rigor of academic standards 0.83 0.65 -1.26
Rigor 1Lnimown 15.46 827 1.87
Change in scademic siandards -1.91 0.74 -2.57*
Change unknown -15.81 8.0 -1.96*
Amount uf homework 1.86 0.66 2,81
Teacher contral in school 0.04 0.74 -0.06
ON GENDER SLOPE COEFFICIENT
Intescept 1.12 0.88 1.27
Percent black .86 1.06 -0.81
Percent Hispanic 0.91 0.93 -0.98

level -0.43 o -0.61
Amount of homework 1.07 on 1.47
Teacher control in school 0.73 0.90 0.81
ON RACE SLOPE COEFFICIENT
Intercept -15.27 1.23 -12.39%+
Percent Mack 0.35 1.90 0.18
Percent Hispanic 1.22 1.29 0.94
Disadvantaged level 233 1.37 -1.69
Amount of homework 0.98 1.24 -0.79
Teacher control in school 0.73 1.67 0.44
ON SES SLOPE COEFFICIENT
Intercept 12.48 0.86 14,55+
Percent black -3.70 0.95 -3.88**
Percent Hispanic -1.90 0.78 -2.43
Disadvantaged level -0.53 0.79 -0.66
Rigor of academic standards 0.04 0.76 0.0§
Rigor unknown 5.72 o1 062
Change in academnic standards 0.79 0.93 -0.85
Change urknown -6.61 9.33 -0.71
Amount of homewaork 0.02 0.84 0.03
Teacher contrat in school 0.30 0.93 -0.32
Parameter Degiees of Probability
Reliability? Variance (Tau)’ Freedom of Tau > 08

INTERCEPT (AVG. ACHIEVEMENT) 0.73 47.82 196 0.00
GENDER SLOPE COEFFICIENT 0.18 17.95 200 0.01
RACE SLCPE COEFFICIENT 0.19 56.52 200 0.01
SES SLOPE COEFFICIENT 0.19 26.96 196 0.01

1 Average of five gamma values. Sce technicel notes for more information.

2Aveuge of five standard esror values plus standard error of the five gammas. Sec technical notes for more information.
3Gamma divided by standard exror, Probabilities based on a two-tailed test.

4pyrameter variance divided by toial variance. Average of five reliability tests.

SAverage of five parameter variance values.

6Average of five probability values. Prohabilities obtained from Chi-Square tests.

NOTE: ** probability .< .01; * probability < .0S.

SOURCE: U. S. Department of Education, National Center for Education ©.atistics, National Assessment of Educational
Progress, 1985-86 Public-Use Dstc Tapes.
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Table B17.--Final model for effects of principal and teacher characteristics on predictors of grade 7 math achievement

cifect Gamma Stndard t
Coefficient! Emor2 Valuc?

ON INTERCEPT (AVG. ACHIEVEMENT)
Interoept 261.47 0.63 415.00**
Percent black -10.55 1.1§ 9. 1700
Percent Hispanic -5.04 0.68 -7.45%*

level -1.27 0.61 -2.08*
Amount of principal time with parents 0.19 0.66 0.28
Percent teachers in minority groups -1.186 1.07 -1.08
Amoant of teacher Sme academic 0.97 0.74 -1.31
Amount of parentAeacher time 0.65 0.67 0.98
ON GENDER SLOPE COEFFICIENT
Intescept 1.08 0.86 1.25
Percent biack 0.51 1.27 4.
Percent Hispanic 0.88 0.93 0.9
Disadvantaged level .36 0.70 0.5
Principal years reaching 0.78 0.74 1.06
Amoant of principal time with parents 0.20 0.80 -0.25
Percent teachers in minority groups 0.89 1.09 -0.81
Amount of teacher time academic 1.28 0.76 1.68
Amount of parentAeacher time 0.77 0.67 -1.14
ON RACE SL.OPE COEFFICIENT
Intercept -14.98 1.25 -11.96%¢
Percent hlack 1.43 261 0.55
Percent Hispanic 1.47 1.37 1.07
Disadvantaged level -2.63 1.38 -1.91
Principal yeass teaching 0.04 1.06 -0.04
Amount of principal time with parents 0.31 1.14 0.27
Percent teachers in minority groups -1.78 2.14 -0.83
Amount of teacher time academic 1.20 1.39 0.86
Amount of parentteacher time -1.35 1.27 -1.06
ON SES SLOPE COEFFICIENT
Intercept 1238 0.79 15.58%+
Percent black -2.54 1.23 -2.06*
Percent Hispanic -1.80 0.73 -2.45+
Disadvantaged level .68 0.72 -0.94
Amount of principal time with parents 0.23 0.70 -0.33
Percent teachers in minority groups -1.50 1.16 -1.30
Amount of teacher time academic 0.79 0.92 0.86
Amount of parentteacher time -0.58 0.78 0.74

Pamameter Degrees «f Probability
Reliability4 Variance (Tau)® Freedom of Tau > 06

INTERCEPT (AVG. ACHIEVEMENT) 0.75 54.97 198 0.00
GENDER SLOPE COEFFICIENT 0.18 18.09 197 0.02
RACE SLOPE COEFFICIENT 0.20 57.91 197 0.00
SES SLOPE COEFFICIENT 0.18 25.70 198 0.01

'Avmge of five gamma values. See technical notes for more information.

Avenge of five standard error valucs plus standard error of the five gammas. See technical notes for more information.
divided by standard error. Probabilities based on a two-tailed test
ter variance divided by total variance. Average of five reliability tests,

sAvel'lge of five parameter variance values

6Average of five probability values. Probabilities obtained from Chi-Square 1esta,

NOTE: ** probability .< .01; ® probsbility g .05,

SOURCE: U. §. Department of Educstion, Nationsl Center for Education Statistics, Nationa) Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B18.—-Average within-school predictors of grade 11 math achievement

Prodictor Gamma Standard t

Coefficient! Emar? Valoe?
INTERCEPT (AVG. ACHIEVEMENT) 298.03 0.99 300.91%*
GENDER SLOPE COEFFICIENT 2.78 0.75 3,730
RACE SLOPE COEFFICIENT -19.32 1.19 -16.21%*
SES SLOPE COEFFICIENT 14.27 1.01 14.08¢*

Pammmekr Degrees of Probability

Reliability? Variance (Tau)® Freedom of Tau>
INTEKCEPT (AVG. ACHIEVEMENT) 0.89 211.65 23 0.00
GENDER SLOPR COEFFICIENT 0.13 2749 23 >0.50
RACE SLOPE COEFFICIENT 0.12 55.41 ) 0.32
SES SLOPE COEFFICIENT 0.13 7290 m 0.26

‘Ameafﬁw;mnhm. See technica! notes for more information.

2Average of five standard exror valpes plas standard esror of the five gammas, Sov technical notes for more information.
3Gamma divided by standard esor. Probabilitics bascd on a two-tailed test

4parameter varimnee divided by total varience. Average of five reliability tests.
SAvmofﬁnpuwvnimcevﬂms.

6 Average of five probability values. Probabilitics obiained from Chi-Square tests.

NOTE: ** probability .5 .01: * probability < .0S.

SOURCE: U. S. Department of Education, National Center for Educstion Statigtics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B19.--Effects of student body characteristics on predictors of grade 11 math achievement

Effect Gamma Stndand t
Coeffcient! Ervor® Value?

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 298.96 0.75 399.90+¢
Percent biack -8.84 0.83 -10.59¢+
Percent Hispanic 4.99 0.75 -6.62%*
Disadvantaged level -1.84 om -2.40¢
ON GENDER SLOPE COEFFICIENT
Intercept -2.80 0.80 -1.63%
Percent hlack 018 1.01 -0.18
Percent Hispanic 0.96 0.96 -1.00
Disadvantaged level -1.05 1.05 -1.00
ON RACE § DPE COEFFICIENT
Intercept -19.42 1.20 -16.23¢+
Percent black 0.72 1.60 -0.45
Percent Hispanic 0.67 1.28 0.54
Disadvantaged level 241 1.58 152
ON SES SLOPE COEFFICIENT
Intercept 14.41 0.99 14,51
Percent black -1.61 1.06 -1.52
Percent Hispanic -2.75 1.03 -2.68%
Disadvantaged level -0.84 1.00 -0.84
Parameter Degrees of Probability
Reliability? Variance (Tau)® Freedom of Tau > 06
INTERCEPT (AVG. ACHIEVEMENT) 0.80 99.22 220 0.00
GENDER SLOPE COEFFICIENT 0.16 34.55 220 >0.50
RACE SLOPE COEFFICIENT 0.12 53.37 220 0.48
SES SLOPE COEFFICIENT 0.12 66.03 220 0.39

1 Average of five gamma values. See technical notes for more information.

2Average of five standard error values plus standard error of the five gammas. See technical notes for more information.
3Gamma divided by standard ervor. Probabilities based on a two-1siled tesi.

“Parsmeter variance divided by total variance. Average of five reliabiliiy tests.

5Avu'age of five parameter variance values.

5 Average of five probability values. Probabilities obtained from Chi-Square tests.

NOTE: ** probability . .01; * probability < .0S.

SOURCE: U. §. Department of Education, National Center for Educstion Suatistics, National Assessment of Fducational
Progress, 1985-86 Public-Use Date Tapes.
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achicvement
Effect Gamrma Standard t
CoefBcient! Eor? Value?
ON INTERCEPT (AVG. ACHIEVEMENT)
Intercept 300.01 0.81 370.41%»
Percent biack $.20 0.81 -11.29%¢
Percent Hispanic -5.24 0.73 -7.21%*
Disadvanmaged level -1.64 0.76 217
Instructional funds/student 2.10 0.76 2.76%*
Microcomputersfstudent 0.36 n§4 043
Have general science lab -1.65 0.85 -1.94
General science lab onknown -3.65 3.28 -L11
Have specializad science lab 38 0.90 4,250
Specialized science Jab unknown 2N i 072
ON GENDER SLOPE COEFFICIENT
Intercept -293 0.94 -3.11e
Percent black 0.24 1.00 -0.24
Percent Hispanic 09N 097 -0.94
Disadvantaged level -1.09 1.08 -1.01
Instructional funds/student 0.02 0.86 0.02
tudent -0.35 112 -0.31
Have specialized science lab 0.90 1.28 -0.70
Specialized science 1ab unknown 0.73 3.02 0.24
ON RACE SLOPE COEF} ‘CIENT
-18.64 1.33 -14,00**
Percent black 0.82 1.61 -0.51
Percent Hispanic 0.84 1.25 0.67
Disadvantaged level 2.66 1.57 1.69
Instructional funds/student 0.65 1.52 0.43
Microcomputers/sudent 043 1.66 -0.26
Have specialized science lab 0.06 1.56 0.04
Specialized science 1ab unknown -8.74 4.10 -2.13*
ON SES SLOPE COEFFICIENT
14.31 1.18 12,16+
Percent black -1.59 1.08 -1.47
Percent Hispanic -2.98 1.06 -2.82%+
Disadvantaged level -1.08 1.04 -1.03
Instructional funds/student 0.45 1.08 0.42
Microcomputers/student 1.03 1.24 0.83
Have i science lab 0.06 1.32 0.05
Specialized science lab unknown 3.18 .17 1.00
Parameter Degrees of Probability
Reliabiiity‘ Variance (Tau)® Freedom of Tau > 08
INTERCEPT (AVG. ACHIEVEMENT) 0.77 84.81 214 0.00
GENDER SLOPE COEFFICENT 0.17 35.06 216 >0.50
RACE SLOPE COEFFICIENT 0.11 51.81 24 0.39
SES SLOPE COEFFICIENT 0.12 66.02 216 0.33

1 Average of five gamma values. See technical notes for mare information.

2Avazgeoffmanm~dmvnlm plus standard error of the five gammas. Sec Lechnical notes for more information,
3Gamma dividod by standard error. Probabilities based on a two-tailed test.

4pgrametsr variance divided by total variance. Average of five reliability tests.

SAverage of five parameter variance values,

6Average of five probadility values. Probabilities obtained from Chi-Square tests.

NOTE: ** probability .< .01; ¢ probability < .05.

SOURCE- U. S. Depastment of Bducation, National Center for Education Statistics, Nutional Assessment of Educstional
Progress, 1985-86 Public-Use Date Tapes.
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Table B21.--Final model for effects of school structure characteristics on predictors of grade 11 math achicvement

Effect Gamma Smndard t
Coefficient! Errord Value?

ON INTERCEPT (AVG. ACHIEVEME vT)

Interoopt 298.74 0.77 386.99%¢
Percent biack a1 0.80 -11.57%¢
Peroent Hispanic -536 0.74 -7.219*
Disadvaniaged level 211 0.78 -2.820¢
Science tracking L75 0.72 244+
Science tracking unknown -549 2.36 -2.33+
Stadent/ieacher ratio 0.34 0.91 038
Schoo! size (numbes of students) 362 0.76 4.76%*
ON GENDER SLOPE COEFFICIENT
Infercept -2.63 0.89 -2.908e
Porcent black 0.15 1.02 0.14
Porcent Hispanic -1.09 1.02 -1.07
Disadvantaged leve] 0.76 1.06 0.72
Math trecking 0.97 0.85 1.14
Math tracking unknown 1.8§ 298 0.63
Student/teacher ratio 1.23 1.26 098
School size (number of students) -2.13 0.98 -2.18*
ON RACE SLOPE COEFFICIENT
Interoept -19.63 1.34 -14.59%¢
Percent black 0560 1.61 -0.37
Percent Hispanic 0.78 1.29 0358
Disadvantaged level 2.28 1.67 137
Studenticacher ratio 0.59 1.67 -0.35
School size (number of students) 0.65 1.66 0.39
ON SES SLOPE COEFFICIENT
Intercept 14.39 1.07 13,50
Percent black -1.43 1.06 -1.35
Percent Hispanic 2.3 1.04 -2.22¢
Dissdvantaged leve} 083 .00 -0.83
Student/icacher ratio -1.98 1.53 -1.29
School size (number of stu.jents) 0.91 1.09 -0.84
Parameter Degrees of Probability
Reliability4 Variance (Tau)’ Freedom of Tau > 08
INTERCEPT (AVG. ACHIEVEMENT) 0.77 84.59 216 0.00
GENDER SLOPE COEFFICIENT 0.16 3434 216 >0.50
RACE SLOPE COEFFICIENT 0.12 53.51 218 043
SES SLOPE COEFFICIENT 0.12 63.86 218 041

‘Avense of five gamma values, See technical notes for more information.
2Average of five standard evor values plus standand enor of the five gsmmas. See technical notes for more information.
3Gamma divided by standard error. Probabilities based on s two-iled test
variance divided by total variance. Average of five reliability tests.
sAvense of five parameter variance values,
6 Average of five probability values. Probabilitics obtained from Chi-Square tests.

NOTE: ** probability . .01; ® probability < .0S.

SOURCE: U. §. Departtment of Education, Nationa! Center for Educaiion Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.




Table B22.--Final model for effects of academic standands on predictors of grade 11 math achievement

Eifect Gamme Stardard t
Coeflicient! Esvor? Value3

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 298.78 0.72 415.31%
Percent biack 885 0.82 -10.75¢
Percent Hispanic -4.98 0.73 -5.850*
Disadvantaged level -1.83 0.74 -2.46°
Amount of homework 4.14 0.85 4.86%*
Teacher control in school 0.17 C.81 021
ON GENDER SLOPE COEFFICIENT
Intevvept -2.58 0.81 -3.19¢
Percent black 0.28 1.04 0.27
Percent Hispanic 0.93 0.98 -0.98

level 0.80 1.04 .76
Ameamt of homework -1.34 1.08 -1.2§8
Teacher control in school 1.60 0.96 1.66
ON RACE SLOPE COEFFICIENT
Interoept -18.29 1.28 -14.60*
Percent black 201 1.1 -1.18
Percent Hispanic 0.38 1.38 0.28
Disadvantaged level .09 1.64 1.88
Rigor of academic standards 094 1.53 0.62
Rigor unknown 1.95 2039 0.10
Change in academic standands 2.57 1.38 1.86
Change unknown -13.26 20.30 0.65
Amount of homewaork -1.53 1.74 -0.88
Teacher control in school -2.36 1.44 -1.64
ON SES SLOPE COEFFICIENT
Intercept 14.41 1.07 13.42¢*
Pevcent black -1.48 1.13 -1.31
Percent Hispanic -2.58 1.06 -2.42¢
Disadvantaged level 0.9% 1.09 -0.84
Rigor of scademic standards 0.56 1.16 -0.48
Rigor unknown 0.63 8.20 0.08
Change in academic standards 0.16 1.08 0.15
Change unknown 0.74 7.34 0.10
Amount of homewark .80 1.35 -0.59
Teacher contral in school 0.3 1.18 0.30

Parameter Degrees of Probability
Reliabitity? Variance (Tau)® Fresdom of Tau > 0%

INTERCEPT (AVG. ACHIEVEMENT) 0.78 88.23 218 0.00
GENDER SLOPE COEFFICIENT 0.16 33.46 218 >0.50
RACE SLOPE COEFFICIENT 0.10 47.18 214 >0.50
SES SLOPE COEFFICIENT 0.12 66.83 214 0.32

1 Average of five gamma valuea. See technical notes for more information.

2Average of five standard ervor values plus standard ervor of the five gammas. See technical notes for more information.
3Gamma divided by standard ervor, Probsbilities based on a two-tailed test.

4pgrameter variance divided by total variance. Average of five refiability tests.

SAverage of five pwrametes varisnce values.

6 Average of five probability values, Probabilities obtained from Chi-Square tess.

NOTE: ** probability .< .01; * probability < .05.

SOURCE: U. S. Department of Bducation, National Censer for Education Statistics, National Assessment of Educalional
Progress, 1985-86 Public-Use Date Tapes.
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Table B23.--Final model for effects of principal and teacher characteristics on predictors of grade 11 math achievement

Effect Gamma Standard t
Coefficient! Emor? Value3

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 298.8} 0.7 398.32¢s
Percent biack 147 1.16 6,45
Percent Hispanic -4.46 0.87 -5.120¢
Disndvantaged level 2.09 0.78 -2.68¢¢
Amount of principal time with parents 1.05 0.75 1.40
Percent teachers in minority groups -170 1L15 -1.47
Amount of teacher time academic 0.22 0.94 0.24
Amount of parentieacher time 094 0.85 -1
ON GENDER SLOPE COEFFICIENT
Intercept -2.87 0.81 -3,55%»
Percent biack 0.39 1.42 0.27
Percent Hispanic -1.06 1.06 -1.00
Disadvantaged level 0.89 1.06 -0.83
Principal years teaching 1.13 0.88 128
Amount of principal time with parents 0.17 0.81 0.20
Percent teachers in minority groups 0.16 1.37 -0.12
Amount of teacher time academnic -1.27 114 -1.1
Amount of parentfeacher time 1.25 0.97 1.28
ON RACE SLOPE COEFFICIENT
Intercept -19.54 119 -16.39¢%¢
Percent back -0.82 228 -0.36
Percent Hispanic 0.51 146 0.35

i level 1.54 1.70 0.90
Principal years teaching 1.52 1.26 1.21
Amount of principal time with parents 231 1.21 -1.91
Percent teachers in minority groups 0.04 232 0.02
Amouns of teacher time academic -3.95 1.58 -2.50*
Amount of parentieacher time 2.11 1.50 -1.41
ON SES SLOPE COEFFICIENT
Intercept 14.24 1.03 13.79%»
Percent black 096 1.47 -0.65
Percent Hispanic 242 113 -2.14*
Disadvantaged level 092 1.02 -0.90
Amount of principal time with parents -0.38 1.03 -0.37
Percent teachers ia minority groups 0.75 1.51 -0.49
Amount of teacher time acsdemic 0.70 1.66 0.42
Amount of parenipzacher time 0.52 1.25 -0.41

Parameter Degrees of Probability
Reliability4 Varsiance (Tau)® Freedom of Tau > 08

INTERCEPT (AVG. ACHIEVEMENT) 0.79 98.08 216 0.00
GENDER SLOPE COEFFICIENT 0.16 33.30 215 >.50
RACE SLOPE COEFFICIENT 0.09 39.24 215 0.43
SES SLOPE COEFFICIENT 0.12 65.88 216 0.29

}Average of five gamma values. See technical notes for more information.

2Avmofﬁw standard error values plus standard ermor of the five ggammas, See technical notes for more information.
divided by standard esror. Probabilities based on a two-ailed test.

Parameter variance divided by total variance. Average of five reliability tests.

5Avenge of five parameter varisnce values,

SAverage of five probability values, Probabilities oblained from Chi-Square tests.

NOTE: ** probability .< .01; * probability < .05.

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assesament of Educstional
Progress, 1985-86 Public-Use Date Tapes.
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HLM Tables of Science Achievement

Table B24.—-Average within-school predictors of grade 3 science achievement

Predictor Gamma Standard t

Coefficient! Error? Value3
INTERCEPT (AVG. ACHIEVEMENT) 207.07 1.45 143,05+
GENDER SLOPE COEFFICIENT 0.51 1.06 -0.48
RACE SLOPE COEFFICIENT -17.89 1.44 -12.43%*
SES SLOPE COEFFICIENT 14.14 L17 12.04¢¢

Pammeter Degrees of Probability

Reliability? Variance (Tau)® Freedom of Tau > 08
INTERCEPT (AVG. ACHIEVEMENT) 0.93 451,83 247 0.00
GENDER SLOPE COEFFICIENT 0.26 67.78 247 0.00
RACE SLOPE COEFFICIENT 0.26 134.54 247 0.01
SES SLOPE COEFFICIENT 0.31 114.53 47 0.00

1 Average of five gamma values. See technical notes for more information.

zAvme of five standard ervor values plus standard error of the five gammas. See technical notes for more information,
3Gamma divided by standard error. Probabilities based on a two-iailed test.

Sparameter variance divided by total varisnce. Average of five reliability tests.

5 Average of five paramcter variance values.

SAverage of five probability values. Probabilities ohtained from Chi-Square tests.

NOTE: ** probability .< .01; * probability < .05.

SOURCE. U. §. Department of Education, National Center for Education Sististics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B25.—Effects of student body characteristics on predictors of grade 3 science achievement

Effact Camma Sandsrd t
Coefficien! Error? Valpel

ON INTERCEPT {AVG. ACHIEVEMENT)

Interoept 2C4.08 0.9¢ 221.94¢9
Pervent Nack -il.10 1.01 -10.98¢
Pervent Hispanic £.09 111 -5.50%*
Disadvantaged level -10.24 .29 -7.95%
ON GENDER SLOPE COEFFICIENT
Intercept 0.74 : 1.07 069
Percent hlack 0.93 1.18 0.79
Percent Hispanic 0.66 1.35 -0.49
Dissdvantaged level 2.33 1.86 1.26
ON RACE SLOPE COEFFICIENT
Inveept -18.11 1.46 -12.43%¢
Percent black -1.14 2.04 0.56
Perent Hispanic 1.22 1.87 0.65
Disadvantaged level 2.00 2.08 0.97
ON SES SLOPE COEFFICIENT
Intercept 14.31 1.17 12.24%»
Pescent black 092 1.44 -0.64
Percent Hispanic -1.28 1.69 -0.74
Disadvantaged level 3.64 1.59 -2.28+
Prrameter Degrees of Probability
Reliability4 Variance (Tau)® Freedom of Tau > 0F
INTERCEPT (AVG. ACHIEVEMENT) 0.79 13084 244 0.00
GENDER SLOPE COFFFICIENT 0.28 62.44 244 0.00
RACE SLOPE COEFFICIENT 0.26 130.76 244 0.02
SES SLOPE COEFFICIENT 0.28 98.34 244 0.00

1 Average of five gamma values. Ses technical notes for more information.
2 Average of five standard error values plus standand ervor of the five gammas. See technical notes for more information.
divided by standard error. Probabilities based on a two-tailed test
varimce divided by total varisnce. Average of five relisdility tests.
5Avmofﬁnmmm
6 Average of five probability vales. Probabilities obtained from Chi-Square tests.

NOTE: ** probability .< .01; *© probability < .08.

SOURCE: U. §. Depantment of Bducation, Nstional Center for Education Statigtics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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‘Lable 526.--qu|nmelforeﬁecmofﬁsmlmdphyﬁcalsc}mddmmﬁcsmwedicmofm3 science

Eifect Gamma Stoandard t
Coefficient! Error? Value3

ON INTERCEPT (AVG. ACHIEVEMEMNT)

Intercept 208.05 0.98 212.70%¢
Poroent black -10.82 1.04 -10.43*
Pescent Hispanic -5.68 1.14 -5.00**
Disadvantaged lovel -10.2€ 1.28 -8.00%¢
Instructional funds/student -1.00 0.57 -1.15
Microcomputers/student 1.29 0.85 1.51
Have general science Iab 1.09 0.98 1.18
General science lab unknown 9.36 9.66 -0.97
Have specialized scicnce lab 0.18 0.63 029
Specialized scienor 12b unknown 6.62 9.24 072
ON GENDER SLOPF COEFFICIENT
.50 1.18 043

Percent biack 1.6S 1.27 130
Percent Hispanic 0.35 1.40 -0.25
Disadvantaged level 228 1.82 1.25
Instructional funds/student -1.90 1.02 -1.86

tudent 094 0.99 0.96
Have specializad science lab 0.52 1.14 -04§
Specialized science lab unknown -3.68 3.02 -1.22
ON RACE SLOPE COEFFICIENT
Interoept -17.93 1.58 -11.32%¢
Percent black -1.30 211 -0.62
Percent Hispanic 1.02 1.97 052
Disadvantaged level 1.99 207 0.97
Insmuctional funds/student 0.13 1.50 0.09

t dent 026 1.70 -0.15
Have specialized science lab -1.89 1.87 -1.01
Specialized science lab unknown -1.01 4.79 -0.21
ON SES SLOPE COEFFICIENT
Intercept 14.60 1.20 12.16%+
Percent black -1.27 1.49 -0.85
Percent Hispanic -1.60 1.68 -0.95
Disadvantaged level -3.66 1.57 -2.33+
Instructional funds/student 1.08 1.18 0.90
Microcomputers/student .11 1.40 -0.08
Heve specialized science lab -1.73 1.16 -1.49
Specislized science lab unknown 0.12 3.88 -0.03

Parameter Degrees of Probability
Reliability? Variance (Tau)’ Freedom of Tau > 08

INTERCEPT (AVG. ACHIEVEMENT) 0.79 127.51 238 0.00
GENDER SLOPE COEFFICIENT 0.24 58.19 240 0.00
RACE SLOPE COEFFICIENT 0.26 130.85 240 0.01
SES SLOPE COEFFICIENT 0.28 ©6.80 240 0.00

1 Average of five gamma values. See technical notes for more information.
1Avmdﬁvevadwﬂusmdndmofﬂnﬁvem.Seelxluﬁnlnotesfornminl'ammiom
3Gamms divided by standard ervor. Probabilities based on a two-tailed test

4psrameter variancs divided by tolal varimoe. Average of five reliability tests.
3Awofﬂwmvnimeevm

SAverage of five probability values. Probabilitics obtained from Chi-Square tesis.

NOTE: ** probability .< .01; ¢ probsbility < .05.
SOURCE: U. S. Department of Bducation, National Center for Bducation Statistics, National Assessment of Educational

0 1.0 prot OPY AVAILABLE




Table B27.--Final model for effects of school structure characteristics on predictors of grade 3 science achievement

Effect Gama Seandard t
Coeflictent! Esror? Value?

ON INTERCEPT (AVG. ACHIEVEMENT)

Intescept 208.05 0.JS 220.05**
Percent black -11.26 0.99 -11.43¢¢
Percent Hispanic £6.03 1.10 -5.53e»
Disadvantaged level -10.71 1.27 -8.42¢*
Student/teacher ratio -2.07 085 -2.45
School size (number of students) 238 0.99 240
Classroom organization:
Team-taught classes 206 0.84 245+
Depatmental structure 1.68 0.79 212+
QClassroom organization unknown 0.37 2.58 -0.14
ON GENDER SLOPE COEFFICIENT
Intercept 0.69 1.04 -0.66
Percent black 0.72 1.18 0.62
Percent Hispanic L7 1.3 -0.52
Disadvantaged level 232 1.84 1.26
Student/tzacher ratio -2.13 1.02 -2.09*
School size (number of students) 1.12 1.02 1.09
ON RACE SLOPE COEFFICIENT
Intercept -1802 1.67 -10.76**
Percent biack -1.16 210 -0.55
Percent Hispanic 1.08 1.91 G.55
Disadvariaged level 1.51 2.16 0.70
Studentieacher ratio 0.12 1.79 0.7
School size (number of students) 1.34 1.70 0.79
LClassroom organization:
Team-taught classes 0.87 1.68 -0.52
Departmental structure 0.56 1.82 -0.31
Qlassroom organization unknown -2.10 4.57 -0.46
ON 3ES SLOPE COEFFICIENT
Intercept 1476 1.20 12.26%
Percent biack -1.23 1.46 -0.70
Percent Hispanic -1.64 1.73 -0.95
Disadvantaged level -3.58 1.62 -2.21*
Studeryieacher ratio -1.26 1.02 -1.24
Schoot size (number of students) 0.47 1.16 0.41
Classroom organization:
Team-taught classes 0.27 1.24 0.21
Departmental structure 1.65 1.12 -1.47
Classroom organization unknown -1.67 3.89 -0.43
Parameter Degress of Probability
Reliability4 Variance (Tau)’ Freedom of Tau > 06
INTERCEPT (AVG. ACHIEVEMENT) 0.78 120.43 239 0.00
GENDER SLOPE COEFFICIENT 0.24 9.1 242 0.00
RACE SLOPE COEFFICIENT 0.26 130.06 239 0.01
SES SLOPE COEFFICIENT 0.28 98.59 239 0.00

Y Average of five gamma values. See technical notes for more information.
2 Average of five standard aor values plus sndard error of the five gsmmas. Sec technical notes for more information.
divided by siandard error. Probabilities based on a two-tailed test.
variance divided bry tota] variance. Average of five reliability tests.
SArmdﬂwmmm
6 Averags of five probability valucs. Probabilities obtained from Chi-Square tests.

NOTE: ** probability .< .01; * probability 5 .0S.

SOURCE: U. §. Department of Bducation, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapex.
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Table B28 --Final model for effects of academic standards on predictors of grade 3 science achicvement

Effoct Gamma Standard t
Coefficient} Emror? Valu 3

ON INTERCEPT (AVG. ACHIEVEMENT)

Intercept 208.48 0.99 211.30%=
Percent black -11.09 1.09 -10.17e¢
Pervent Hispanic .11 1.19 -5.15%+
Disadvantaged level -10.46 1.31 -7.99%+
Rigor of academic standards 0.57 1.00 -0.57
Rigor unknown -5.24 10.46 -0.50
Change in academic standards 0.12 0.99 0.12
vnknown 1.42 10.04 0.14

Amount of homework 0.70 1.02 0.69
ON GENDER SLOPE COEFFICIENT
Intercept 0.84 1.21 -0.70
Perceat black L1l 1.3§ 0.82
Percent Hispanic 0.68 1.53 -0.45

level 2.20 1.91 115
Rigor of academnic standards 0.90 1.04 0.86
Rigor mknown -13.2 10.35 -1.28
Change in academic standards 1.16 113 1.02
Change unknown 12.31 10.48 1.17
Amount of homework -1.78 119 -1.49
ON RACE SLOPE COEFFICIENT
Intercept -18.07 1.53 <1182
Percent hlack -1.02 224 0.46
Percent Hispanic 1.56 2.05 0.76

level 2.1 2.08 1.02
Rigor of academic standards 0.30 1.56 0.19
Rigor unknown -23.10 15.76 -1.4%
Change in academic standards -1.66 1.46 -1.14
Change unknown 21.83 14.64 1.49
Amount of homework 1.10 1.67 0.65
ON SES SLOPE COEFFICIENT
Intercept 14.39 1.20 12,030+
Pervent black -1.31 1.44 -0.91
Percent Hispanic -1.65 1.70 -0.97
Disadvantaged level -3.53 1.62 -2.17*
Rigor of academic standards 0.18 1.51 0.12
Rigor unknown 0.02 4.01 0.00
Amount of homework 1.00 1.24 0.81

Parameter Degrees of Probability
Reliability® Variance (Tau)® Freedom of Tau > 06

INTERCEPT (AVG. ACHIEVEMENT) 0.80 132.73 239 0.00
GENDER SLOPE COEFFICIENT 0.25 61.63 239 0.00
RACE SLOPE COEFFICIENT 0.26 128.38 239 0.02
SES SLOPE COEFFICIENT 0.28 99.22 241 0.00

1Aversge of five gamma values. See lechnical potes for more information.

2Average of five standard esvor values plus standard error of the five gammas. See technical notes for more information.
divided by standard ervor. Probabilities based on a two-tailed test.

4parameter variance divided by total variance. Average of five relisbility tests.

SAverage of five perameter variance values.

6Average of five probability values. Probabilities obtained from Chi-Square tests.

i ** probability .< .01; ® probability < .0S.

SOURCE: U. S. Depastmen: of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B29.--Final mode! for effects of principul and teacher characteristics on predictors of grade 3 science achievement

Effect Gamma Standard t
Coefficient! Error? Value?
ON INTERCEPT (AVG. ACHIEVEMENT)
Interoept 208.06 097 213.68%*
Percent black -11.24 1.26 -8.89%¢
Pervent Hispanic 6.11 1.26 -4.86%*
Disadvantaged level -10.23 1.30 -7.88%+
Principal years as principal 0.63 1.00 0.63
Principal years in educational administration 0.40 1.21 -0.33
Principal years teaching 0.08 0.86 0.10
Amount of principsi time academic 0.48 1.11 044
Amount of principal time with parents 0.47 1.08 0.45
Percent tsachers in minority groups 0.03 1.23 0.02
ON GENDER SLOPE COEFFICIENT
Intercept 0.87 1.1 -0.78
Percent black 1.30 1.4 0.90
Percent Hispsnic 0.17 1.52 -0.11
Disadvantaged level 2.15 179 1.20
Principal years as principal 1.01 1.24 0.81
Principal years in educational administration -1.56 1.40 -1
Amount of principal time with parents 0.69 1.08 -0.65
Percent teachers in minority groups 0.47 1.46 -0.32
ON RACE SLOPE COEFFICIENT
Interoept -18.09 1.49 -12.10°*
Percent black -1.45 240 -0.60
Percent Hispanic 0.86 222 039
Disadvantaged level 2.15 2.09 1.03
Principal years as principal -0.57 1.89 -0.30
Principal years in educational administration 0.90 245 0.37
Amount of principal time with parents 1.15 1.68 0.68
Percent teachers in minority groups 0.33 2.06 0.16
ON SES SLOPE COEFFICIENT
Intercept 14.42 1.14 12.60**
Pescent biack .56 1.68 -0.33
Percent Hispanic -1.02 1.80 -0.57
level -3.62 1.61 -2.25*
Principal years as principal 0.22 139 0.16
Principal years in educational administration 0.88 1.58 0.56
Amouart of principal time with parents 0.39 1.15 -0.34
Percent teachers in minority groups 0.50 1.56 -0.32
Parameter Degrees of Probability
Reliabiliry? Variance (Tav)’ Freedom of Tau > 0%
INTERCEPT (AVG. ACHIEVEMENT) 0.80 13336 238 0.00
GENDER SLOPE COEFFICIENT 0.25 61.72 240 0.00
RACE SLOPE COEFFICIENT 0.26 130.84 290 0.01
SES SLOPE COEFFICIENT 0.28 99.75 240 0.00

TAverage of five gamma values. See technical notes for mose information.
zAvmofﬁvevaﬂmmsﬂm'dmoﬂheﬁvegm.wlechtﬁcnlnomiormeinformnim
3Gemma divided by standsrd esror. Probabilities based on a two-taled test

Aparameter variance divided by totl varience. Average of five refiability tests.
-"Avu'ageofﬁwpummvﬂnu

6 Average of five probability values. Probabilities obiained from Chi-Square tests.

NOTE: ** probability .< .01; * probability < .05.

SOURCE: U. S. Department of Bducation, National Center for Bducation Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Dais Tapes.
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Table B30.~Average within-school predictors of grade 7 science achievement

Predicor Gamm Sundard t

Coefficient! Error? Value?
INTERCEPT (AVG. ACHIEVEMENT) 24211 1.3§ 179.84¢¢
GENDER SLOPE COEFFICIENT 6.24 0.83 -7.54%+
RACE SLOPE COFFFICIENT -22.32 1.43 -15.64%*
SES SLOPE COEFFICIENT 18.33 0.98 18.66**

Pamameter Degrees of Pro/xability

Reliability? Variance (Tau)® Freedom of Tau > 08
INTERCEPT (AVG. ACHIEVEMENT) 0.94 37257 206 0.00
GENDER SLOPE COEFFICIENT 0.18 3041 206 0.00
RACE SLOPE COEFFICIENT 0.08 4594 206 0.00
SES SLOPE COEFFICIENT 0.08 53.61 206 0.00

‘Amseofﬁnwnvﬂmmmﬂmmlamwm

2 Avarage of five standand error vaiues plus standard evror of the five gammas. See technical notes for more information.
3Gammas divided by standard ervor. Probabilities based on a two-tailed test

4pgrameter varimnce divided by total varisnce. Average of five reliability tests.

S Average of five parameter varisnce valves.

6 Average of five probability values. Probabilitics obtained from Chi-Square tesis.

NOTE: ** probability . .01; * probability < .0S.

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B31.~-Effects of student body characteristics on preaictors of grade 7 science achievement

Effiect Gamma Standard t
Coefficient! Emord Value?

ON INTERCEPT (AVG. ACHIEVEMENT)

Intesceps 240.07 0.72 333.48°¢
Pevcent black -16.87 0.90 -18.81**
Pervent Kispanic 9.16 0.76 12,020+
Disadvantaged level -2.36 07 -3.33%e
ON GENDER SLOT'E COEFFICIENT
Intevcept 6.21 0.94 -6.62%*
Percent black -1.21 1.23 0.99
Percent Hispanic 0.19 116 0.17
Disadvantsged level 0.11 0.93 0.11
ON RACE SLOPE COEFFICIENT
Intercept -22.21 1.40 -15.86**
Prrcent black 0.42 2.19 0.19
Percent Hispanic 0.88 1.52 0.58
Disadvantagod level 0.04 1.54 -0.03
ON SES SLOPE COEFFICIENT
Interoept 1791 0.90 19.88%¢
Percent black -3.96 0.99 -3.99%*
Percent Hispanic 3.22 0.96 -3.36%
Disadvantaged level -1.05 0.82 -1.28
Parameter Degrees of Probability
Reliability? Variance (Tau)? Freedom of Tan > 08
INTERCEPT (AVG. ACHIEVEMENT) 0.75 74.30 203 0.00
GENDER SLOPE COEFFICIENT 0.22 3577 203 0.00
RACE SLOPE COEFFICIENT 0.12 7290 203 0.00
SES SLOPE COEFFICIENT 0.04 28.717 203 0.00

‘Amge of five gamma values. See technical notes for more information.
2Aversge of five staniard emmor values plus standard emor of the five gammas. See technical notes for more information.
IGamma divided by standard crvor. Probabilities based on & two-taifed test.
variance divided by total variance. Average of five reliability tests.
SAvcnge of five parameter variance values.
SaAverage of five probability values. Probabilities obtained from Chi-Square tests.

NOTE: ** probsbility .< .01; * probability < .05.

SOURCE: U. S, Departmens of Education, Nationsl Center for Education Statistics, Nationa! Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B32.--Final mode! for effects of fiscal and physical school characteristics on predictors of grade 7 science

Effect Gamma Standard t
Zoefciont! Error? Value?

ON INTERCEPT (AVG. ACHIEVEMENT) ‘
Intercept 240.36 0.90 267.28%*
Percent black -16.78 0.94 -17.82%+
Percent Hispanic 9.07 0.80 -11.33%¢
Disadvantaged lovel ~2.33 0.71 -3.27*
Instructional funds/student 0.65 0.74 0.88
Microcomputers/student £0.11 0.84 -0.13
Have zeneml science jab 0.69 0.82 0.83
Genersl science lab unknown -4.30 298 -1.44
Have specialized sciznce 1ab 0.64 0.72 0.89
Specialized science lab unknown 1.96 253 0.78
ON GENDER SLOPE COEFFICIENT
Intercept -5.01 1.03 -4.84ee
Percent black -1.46 1.25 -1.17
Percent Hispanic 030 1.20 -0.25

level 0.15 0.94 0.16
Instructional funds/student 0.80 0.87 091
Microcomputers/student 0.07 1.09 0.06
Have speciatized science lab -0.29 0.86 -0.33
Specialized science lab unknown 4.55 2.07 -2.20*
ON RACE SLOPE COEFFICIENT
Intereept 2274 1.57 -14.49%*
Percent black 0.12 2.29 0.05
Percent Hispanic 0.86 1.65 0.52
Disadvantaged level 0.12 1.54 -0.08
Instructional funds/student 0.11 1.39 -0.08
Microonmputers/student -0.90 1.78 -0.50
Have specialized science lab -0.08 1.35 -0.06
Specialized science lab unknown 1.62 2.86 0.56
ON SES SLOPE COEFFICIENT
Intercept 17.89 .11 16.15%¢
Percent black -3.88 1.07 -3.62%¢
Pescent Hispanic -3.24 0.98 -3.30%*
Disadvantaged level -1.02 0.81 -1.26
Instractional funds/student 0.20 0.78 0.26
Microcomputers/smdent 0.69 0.99 0.70
Have specialized science lab 0.48 0.89 0.54
Specialized science lab unknown 0.49 2.18 0.22

Parameter Degrees of Probability
Reliability? Variance (Tau)® Freedom of Tau > 06

INTERCEPT (AVG. ACHIEVEMENT) 0.75 75.23 197 0.00
GENDER SLOPE COEFFICIENT 0.21 33.95 199 0.00
RACE SLOPE COEFFICIENT 0.12 74.17 199 0.00
SES SLOPE COEFFICIENT 0.04 28.66 199 0.00

Y Average of five gamma values. Sec technical notes for more information,

2 Average of five standard error values plus standard ervor of the five gammas. See technical notes for more information.
3Gamma divided by standard error. Probabilities based on a two-tailed test.

4grameter variance divided by total variance. Average of five reliability tests,

sl\vme of five parameter variance values.

6Average of five probability values. Probabilities obiained from Chi-Square tesis.

NOTE: ** probability .5 .01; * probsbility 5 .0S.

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public.Use Date Tapes.
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Table B33.--Final model for effects of school structure characteristics on predictors of grade 7 . cience achievement

Effect Gamma Standard t
Coefficient! Emrard Valuo?

ON INTERCEPT (AVG. ACHIEVEMENT)

Inerospt 240.39 0.79 308.14°+
Percent black -16.42 0.89 ~-18.45%¢
Percent Hispanic 935 0.78 -11.98¢*
Disadvantaged level 237 0.73 -3.23¢
Math uncking 1.68 0.81 2.03*
Math tracking unknown -5.17 2.12 -2.44¢
StudentAcacher ratio 092 0.76 -1.20
School size (number of students) 0.72 0.75 0.96
ON GENDER SLOPE COEFFICIENT
Intercept 6.18 0.98 6,25+
Percent black -1.26 1.23 -1.02
Percent Hispanic 0.06 122 -0.05
Disadvantaged level 0.17 0.94 0.19
Student/teacher ratio 0.58 0.88 -0.66
School size (number of students) 0.37 0.94 -0.39
ON RACE SLOPE COEFFICIENT
Interoept -22.30 1.52 -14,71%e
Percent black 0.26 227 0.12
Percent Hispanic 0.87 1.56 0.56
Disadvantaged level 0.04 1.61 0.02
Studentcacher miio 0.15 1.4 0.10
School size (number of students) 0.08 1.45 -0.06
Classroom organization:

Self-contained classrooms 1.47 1.53 0.96

Classroom organization unknown 1.57 4.13 038
ON SES SLOPE COEFFICIENT
Intercept 17.95 0.95 18.93¢+
Percent black -3.97 1.02 -3.90**
Percent Hispanic 3.21 0.98 -3.27¢e
Disadvantaged level 0.96 0.86 -1.11
Studeni/teacher ratio 0.28 1.15 0.24
School size (number of students) 0.23 L17 -0.20
Classroom organization:

Self-contained clasmooms 0.53 1.24 -0.43

Classroom organization unkstiown 0.28 2.23 -0.13

Parameter Degrees of Probability
Reliability4 Variance (T au)s Freedom of Tau > 06

INTERCEPT (AVG. ACHIEVEMENT) 0.74 70.01 199 0.00
GENDER SLOPE COEFFICIENT 0.22 36.14 201 0.00
RACE SLOPE COEFFICIENT 0.12 74.81 199 0.00
SES SLOPE COEFFICIENT 0.04 28.96 199 0.00

lAmgeofﬁvegmmvdnes. See technical notes for more information.

zAvaqge of five sundard error values plus standard error of the five gammas. See tachrical notes for more information.
divided by standard error. Probabilities based on & two-tiled sest.

parameter variance divided by total vasiance. Average of five reliability tests,

SAverage of five parameter variance values.

SAverage of five probability valucs. Probabilities obtained from Chi-Square tesis.

NOTE: *¢ probability .5 .0L; * probsbility < .05.

SOURCE: U. S. Depantment of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B34.~Final model for effects of academic standards on predictors of grade 7 science achievement

Effect Gamma Sisndard t
Coefficient! Ermor® Value?

ON INTERCFYT (AVG. ACHIEVEMENT)

Intercept 241.04 0.76 315.25%
Percent black -16.32 0.91 -17.95¢¢
Prroent Hispanic 247 0.75 -11.27%¢
Disadvantzged level -1.87 069 -2.69%+
Change in academic standards -2.36 0.76 -3.100
Change unknown -5.25 210 -2.50*
Amount of homework 1.12 0.94 1.20
Teacher contral in school 0.75 0.82 091
ON GENDER SLOPE COEFFICIENT
Intercept -597 092 -6.48%
Percent black -1.27 1.29 098
Percent Hispanic 0.06 L.17 -0.05

level ©0.11 093 0.12
Amount of homework 1.55 0.87 1.77
Teacher control in school 0.22 0.99 022
ON RACE SLOPE COEFFICIENT
Intercept -2242 1.45 -15.48%+
Percent black 0.62 .28 0.27
Percent Hispanic 0.86 1.52 0.56
Disadvantaged level 0.16 1.52 010
Amount of homework -1.16 1.34 -0.87
Teacher control in school 0.49 1.57 032
ON SES SLOPE COEFFICIENT
Intercept 17.94 0.94 19.07**
Percent black -3.46 L1 -3.120»
Percent Hispanic -2.97 097 -3.06%¢
Disadvantaged level 0.41 0.89 -0.46
Rigor of acadenic standards 1.45 1.02 1.42
Rigor unknown -2.59 11.18 0.23
Change in academic standards -1.30 0.84 -1.55
Change unknown 1.7 11.08 0.16
Amount of homework 090 1.0 -0.90
Teacher contral in school 1.22 1.13 1.08

Parameter Degrees of Probability
Reliability? Variance (Tau)® Freedom of Tau > 0%

INTERCEP. (AVG. ACHIEVEMENT) 0.73 67.20 199 0.00
GENDER SLOPE COEFFICIENT - 0.21 35.50 201 0.00
RACE SLOPE COEFFICIENT 0.12 74.02 201 0.00
SES SLOPE COEFFICIENT 0.04 21.69 197 0.00

1 Average of five gamma values. See technical notes for more information.

7'Aveugc of five standard error values plus standard error of the five gammas. See technical notes for more information.
3Gamma divided by standard error. Probabilities based on a two-lailed test.

Apgarameter varisnce divided by total variance. Average of five selisbility tests.

SAverage of five parametes variance values.

SAverage of five probability values. Probabilities obtained from Chi-Square iesis.

NOTE: ** probability .< .01; * probability < .05.

SOURCE: U. §. Depariment of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B35.--Final model for effects of principal and teacher characteristics on predictors of grade 7 science achievement

Effect Gamma Standard t
Coefficient] Emor? Value3

ON INTERCEPT (AVG. ACHIEVEMENT)

240.02 0.74 325.48%

Percent hlack -16.28 1.26 -12.86%
Percent Hispanic -9.00 0.80 -11.270¢
Disadvantaged level 233 0.72 -3.228¢
Amount of principal time with parents 0.07 0.73 0.09
Percent teachers in minarity groups .83 1.13 -0.74
Amount of teacher time academic 0.53 0.83 -0.64
Amount of parentAeaches time 0.40 0.78 0.52
ON GENDER SLOPE COEFFICIENT
Intercept $.19 0.90 -6.86%¢
Percent black 0.27 1.45 0.19
Percent Hispanic -0.05 1.13 -0.05

level 0.09 0.92 0.10
Principal years teaching 1.08 0.73 1.49
Amount of principal time with parents 1.28 0.84 1.52
Percent teachers in minosity groups -1.15 1.40 -0.83
Amount of teacher time academic 1.29 .11 116
Amount of parentieacher time -2.18 0.79 -2.76¢*
ON RACE SLOPE COEFFICIENT
Intercept -21.91 1.35 -16.18%*
Percent black 0.48 2.32 0.21
Percent Hispanic 1.40 1.51 0.93
Disadvantaged level 0.09 1.53 -0.06
Principal years as principal 2,57 1.59 1.61
Principal years in educational administration 0.22 1.78 0.12
Principal years teaching 0.96 1.34 07N
Amount of principal time scademic .41 1.35 -0.30
ON SES SLOPE COEFFICIENT
Intercept 17.89 0.92 19.49¢+
Percent black -4.13 1.07 -3 .87%¢
Percent Hispanic -3.26 0.96 -3.39%»
Disadvantaged level -1.04 0.82 -1.27
Principal years as principal 0.30 L12 -0.27
Principal years in educational administration 0.49 1.09 0.45
Principal years teaching 0.32 0.83 0.38
Amount of principal time academic 0.02 0.84 0.02

Parameter Degrees of Probability
Reliability" Yanance (T: su)s Freedom of Tau > 0®

INTERCEPT (AYG. ACHIEVEMENT) 0.75 75.87 199 0.00
GENDER SLOPE COEFFICIENT 0.19 29.86 198 0.00
RACE SLOPE COEFFICIENT 0.12 74.25 199 0.00

SES SLOPE COEFFICIENT 0.05 30.14 199 0.00

YAverage of five gamma values, See technical notes for more information.

2Avmge of five standard error values plus standard error of the five gammas. See technical notes for more information,
3Gamma divided by standard ersor. Probabilities based on a two-tailed test.

parsmetes variance divided by total variance. Average of five reliability tests.

sAvu'qge of five parametcr variance values.

SAverage of five probability values. Probabililies obiained from Chi-Square 1ests.

NOTE: ** probability . .01; * probability < .05.

SOURCE: U. S. Department of Education, National Center for Education Ststistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.

i T 110 .
1.0




Table B36.~Average within-school predictors of grade 11 science schievement

Predictor Camma Sundard t

CosfScicnt! Brvor? Valuel
INTERCEPT (AVO. ACHIEVEMENT) 283.20 133 21273 -
GENDER SLOPE COEFFICIENT -13.89 1.02 -15.67¢
RACE SLOPE COEFFICIENT -29.49 1.66 -17.75%
SES SLOPE COEFFICIENT 2092 113 18.48%*

Parameter Degrees of Probability

Reliability? Variance (Tan)* Frecdom of Tau > 6
INTERCEPT (AVG. ACHIEVEMENT) 0.93 406,49 211 0.00
GENDER $1.OPE COEFFICIENT 0.19 45.69 21 >0 50
RACE SLOPE COEFFICIENT 0.16 95.90 21 0.18
SES SLOPE COEFFICIENT 0.25 95.62 21 0.18

1Average of five gamma valnes. Ses technical notes for more information.

2Average of five standard ervor values plus standard error of the five gammas. See technicsl notes for more information.
30amms divided by standard error. Probabilities based on a two-tailed test.

4psrametor variance divided by tolal variance. Average of five reliability tests.
SAvmdemwm

6Average of five probability values. Probabilitics obtained from Chi-Square tests.

NOTE: ** probability .g .01; ® probability < 05.

SOURCE: U. S. Department of Education, National Center for Education Statistics, National Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B37.--Effects of student body characieristics on predictors of grade 11 science achievement

Eifect Gamma Standard t
Cosfhicient! Ermoe? Valued

ON INTERCEPT (AVG. ACHIEVEMENT)

Interoept 284.60 0.89 319.27e¢
Percont black -13.08 097 . -13.53ee
Percent Hispanic -7.54 0.88 -8.61%¢
Disadvaniaged level -3.05 0.90 -3.38°+
ON GENDER SLOPE COEFFICIENT
Inteyoept -13.90 1.02 -13.65%*
Percent black 0.67 1.08 062
Percent Hispanic 0.54 117 0.47
Disadvantaged level 0.04 1.20 0.03
ON RACE SLOPE COEFFICIENT
Interoeps -29.88 1.65 -18.00¢*
Percent black -2.47 2.10 -1.17
Percent Hispanic 2.86 1.74 1.65
Disadvantagod level 2.34 1.72 1.36
ON SES SLOPE COEFFICIENT
Intercept 21.36 1.09 19.62¢%+
Percent biack -2.80 138 -2.04*
Percent Hispanic -3.61 114 -3.16%*
Disadvantaged level -1.07 1.08 -0.98
Parameter Degrees of Probability
Reliability4 Variance (Tau)® Freadom of Tau > 08
INTERCEPT (AVG. ACHIEVEMENT) 0.81 140.69 208 0.00
GENDER SLOPE COEFFICIENT 019 46.38 208 >0.50
RACE SLOPE COEFFICIENT 0.14 84.50 208 0.24
SES SLOPE COEFFICIENT 0.21 72.02 208 0.31

} Average of five gamma values. See technical notes for more information.
ZAvenge of five standsrd ervor values plus standard ervor of the five gammas. See 1echnical notes for more information.
3Gamma divided by standard esvor. Probabilities besed on a iwo-tailed fest.
variance divided by total variznce. Average of five reliability tests,
f_'Avense of five perameter yariance values.
®Aversge of five probability values. Probabilities eblained from Chi-Squase tests.

NOTE: ** probability .5 .01; * probebility g .0S.

SOURCE: U. S. Department of Educstion, National Center for Education Statistics, National Assessment of Educational
Progress, 198586 Public-Use Date Tapes.
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Table B38.--Final model for effecis of fiscal and physical school characteristics on predictors of grade 11 science

Effect Gamma Standard t
CoefRicient} Emor2 Value?
ON INTERCEPT (AVG. ACHIEVEMENT)
Intercept 285.23 0.97 292.96*¢
Percent black -13.66 0.95 -14.42**
Percent Hispanic -1.61 0.85 -8.94¢
Disadvantsged level -2.48 0.90 -2.76*
Instructional funda/student 0.96 0.92 1.04
Microcomputers/student 0.69 1.06 -0.65
Have general science lab -3.00 0.99 -3.02¢
General science lab onknown -2.89 39 -0.74
Have spocialized science lab 512 1.07 4,792¢
Specialized science lab unknown 4.19 4.63 -0.90
ON GENDER SLOPE COEFFICIENT
Intercept -13.93 1.19 11,7100
Percent black 0.69 1.09 0.63
Percent Hispanic 0.66 1.17 0.56
Disadvantaged level 0.32 1.20 0.26
Instructicnal fands/student 0.71 1.04 -0.68
-1.02 1.39 -0.74
Have speci science lab £.58 1.35 -0.43
Specialized science lab unknown 0.94 4.45 0.21
ON RACE SLOPE COEFFICIENT
Intercept -30.10 1.97 -15.29°¢
Percent black -2.86 2.10 -1.36
Percent Hispanic 278 1.73 1.6]
Disadvantaged level 2.29 .77 1.29
Instructional funds/student 1.48 1.88 0.79
ters/student -2.19 2.13 -1.03
Have specialized science 1ab .76 2.15 -0.35
Specialized science lab unknown -1.69 5.54 -0.30
ON SES SLOPE COEFFICIENT
Interoept 20.67 1.37 15.07%*
Percent black -2.68 1.36 -1.97¢
Percent Hispanic 3.74 1.15 -3.285e
Disadvantsged level 1.17 1.1 -1.06
Instyuctional funds/studeat .81 1.51 -0.53
Microcomputers/student 0.72 1.64 0.44
Have specialized science lab 232 1.67 1.39
Specialized science lab unknown 2.93 3.88 0.75
Parameter Degrees of Protability
Reliability® Variance (Tau)® Freedom of Tau > 08
INTERCEPT (AVG. ACHIEVEMENT) 0.79 122.87 202 0.00
GENDER SLOPE COEFFICIENT 0.18 46.29 204 >0.50
RACE SLOPE COEFFICIENT 0.15 86.38 204 0.26
SES SLOPE COEFFICIENT 0.20 71.09 204 0.20

‘Amdﬁngm%hmmwmfumwmﬁm
zAvmofﬁwumﬂmvabespmnmduﬂmofﬂnﬁvegmnn.&amhﬁu!mmfmmwm
3Garena divided by sindard error, Probabilities based on s two-tailed test

4parameter variance divided by total variance. Average of five reliability tests.

SAverage of five parameter varisnce values.

SAverage of five probabilizy values. Probabihities obtained from Chi-Square tess.

NOTE: ** probebility .5 .01; ¢ probability £ .0S.

SOURCE: u.s.mofmmwmfammsmm National Assesanent of Edvcational
Progress, 1985-86 Public-Use Date Tapes.
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Table B39.--Final model for effects of school structure characteristics on predictors of grade 11 science achicvement

Effect Gamma Standand t
Coefficient! Emor? Value3

ON INTERCEP7 (AYG. ACHIEVEMENT)

Intsmept 284.48 0.92 308.79¢%¢
Percent bisck -13.43 093 -14.38e*
Percent Hispanic -1.97 0.86 -9.28¢%+
Disadvantaged level -3.36 0.88 -3.810*
Science tracking 212 0.89 2.38¢
Science tracking unknown 6.30 2.80 -2.25¢
Student/teacher ratio 0.76 1.08 0.70
School size (number of students) is 0.90 4,23%+
ON GENDER SLOPE COEFFICIENT
Intercept -13.70 118 -11.82¢»
Percent biack 0.76 1.09 0.69
Percent Hispanic 0.61 1.25 0.49
Disadvantaged level 0.21 1.22 0.17
Science tracking 099 1.07 093
Science tracking unknown 0.86 4.27 -0.20
Studenticacher ratio 0.01 1.88 0.00
School size (number of students) 0.41 1.16 0.36
ON RACE SLOPE COEFFICIENT
Intevoept -30.60 2.02 -15.12¢¢
Percent black 242 2.12 -L14
Percent Hispanic 2.63 1.88 1.39
Disadvantaged level 1.83 1.74 1.0§
Student/teacher ratio 1.23 224 0.35
School size (number of students) 1.82 L72 1.06
Qlasgroom organization:

Sclf-contained classrooms -1.20 2.41 -0.50

Classroom organization unknown 0.58 5.04 -0.12
ON SES SLOPE COEFFICIENT
Intercept 2143 1.31 16.37¢++
Percent black -2.85 1.40 -2.04¢
Percent Hispanic -3.94 1.17 -3.36¢
Disadvantaged level -1.10 1.18 -0.93
Student/teacher ratio 1.47 1.7 0.84
School size (number of students) -0.01 1.43 -0.01
Classroom organization:

Self-contained classrooms 0.91 1.88 0.48

Classroom organization unknown 1.68 .64 0.46

Parameter Degrees of Probability
Reliabitity4 Variance (Tau)® Freedom of Tau > 05

INTERCEPT (AVG. ACHIEVEMENT) 0.79 122.44 204 0.00
GENDER SLOPE COEFFICIENT 0.19 46.55 204 >0.50
RACE SLOPE COEFFICIENT 0.15 86.69 204 0.26
SES SLOPE COEFFICIENT 0.21 73.20 204 0.29

lAmsaofﬁwmmvdeeemMcdmforanmﬁm

2Aversge of five standard error valucs plus standard error of the five gammas. See technical notes for more infosmation.
divided by standard ervor. Probabilities based on a two-tailed tesy

“Parameter variance divided by toil varisnce. Average of five relisbility tests.

SAvmdﬂwmvmvﬂm

SAverage of five probability values, Probabilities oblained from Chi-Square testa

NOTE: ** probebility .< .01; * probability < .08.

SOURCE: U. §. Department of Education, National Center for Education Statistics, National Assestment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B40.--Final model for effects of academic standands on predictors of grade 11 science achicvement

Effect Gamma Standand 1
Coefficient! Ervor? Value3

ON INTERCEPT (AYG. ACHIEVEMENT)

Intercept 284.95 091 311.63¢*
Percent black -12.84 0.97 -13.24¢*
Percent Hispanic -1.70 0.88 -8,74¢#
level -2.54 0.89 -2.85%

Rigor in academic standands 1.43 0.94 1.52
Rigor unknown -5.34 710 -0.75
Change in academic standands 022 0.99 -0.22
Change unknown -1.35 6.65 -0.20
Amount of homework 4.41 1.00 4.4]1°*
Teacher control in school 1.06 1.00 1.06
ON GENDER SLOPE COEFFICIENT
Intercept -13.91 1.08 -13.30%
Percent black 0.71 1.11 0.64
Percent Hispanic 0.50 117 0.43
Disadvantaged level 0.09 1.23 0.07
Amount of homework 0.25 1.34 0.19
Teacher control in schoal 0.22 1.20 0.18
ON RACE SLOPE COEFFICIENT
Intercept -29.84 1.70 -17.50%¢
Percent black -2.65 2.26 -1.17
Percent Hispanic 2.85 174 1.63
Disadvantaged level 2.24 1.69 133
Amount of homewark 21 1.88 -1.12
Teacher control in school -0.84 207 -0.41
ON SES SLOPE COEFFICIENT
Intercept 21.03 1.27 16.50**
Percent black -2.80 1.42 -1.98*
Percent Hispanic -3.48 1.16 -3.00**
Disadvantaged level -117 1.16 -1.01
Rigor of academic standands 0.41 1.66 0.25
Rigor unknown -2.00 9.97 -0.20
Change in academic standards 0.53 1.34 -0.39

unknown 3,75 9.55 0.39
Amount of homework 1.30 1.49 087
Teacher contral in school 0.18 1.37 0.13

Parameter Degrees of Probability
Reliability? Variance (Tau)’ Freedom of Tau > 05

INTERCEPT (A''G. ACHIEVEMENT) 0.79 124.18 202 0.00
GENDER SLOPE COEFFICIENT 0.19 46,73 206 >0.50
RACE SLOPE COEFFICIENT 0.14 84.61 206 0.21
SES SLOPE COEFFICIENT 0.20 71.67 202 0.27

TAverage of five gamma values. See technical notes for more information.
2Avcngeofﬁvewmvﬂuesplmnmduﬂmofﬁn five gammas. See technical notes for more information.
3Gamma divided by standard error. Probabilities based on & two-tsiled test

4parameter variance divided by total varisnce. Average of five relisbility 1ests.

SAverage of five parameter variance values.

6Average of five probability values. Probabilities obtained from Chi-Square tests.

NOTE: ** probability .< .01; * probabdility  .05.

SOURCE: U. S. Department of Education, National Center for Education Statistics, Nationa) Assessment of Educational
Progress, 1985-86 Public-Use Date Tapes.
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Table B41.--Final model for effects of principal and teacher characicristics on predictors of grade 11 science achievement

Effect Gamma Standand t
Cocflcicnt! Error? Value3

ON INTERCEPT (AVG. ACHIEVEMENT)

Interoept 284.45 0.90 316.71*
Pement biack -12.03 1.33 -9.04e*
Pervent Hispanic -1.10 1.00 ~7.07%
Disadvantaged level -3.35 094 -3.58%¢
Percent teachers in minarity groups -1.29 1,35 -095
Amount of teacher time scademic 0.48 1.09 -0.44
Amount of parentAeacher ime 0.76 1.01 -0.75
ON GENDER SLOPE COEFFICIENT
Intercept -14.07 1.04 ~1347e+
Percent hlack 1.03 1.53 0.68
Percent Hispanic 0.61 1.31 047
Disadvantaged level 0.04 1.3 -0.03
Principal yoars toaching 0.00 1.29 0.00
Amount of principal time with parents 0.39 0.98 0.40
Percent icachers in minority groups 0.52 1.56 -0.33
Amount of teache~ Sme academic 045 1.34 033
Amount of parentteacher time 0.03 1.14 0.02
ON RACE SLOPE COEFFICIENT
Intercept -30.27 L7 -17.71%+
Percent black 033 269 -0.12
Percent Hispanic 3.64 2.04 1.79
Disadvantaged leval 1.33 1.82 0.73
Principal years teaching 0.77 1.75 0.44
Principal years in educational administration -1.26 1.52 -0.83
Amount of principal time with parents 2.2 281 -0.79
Percent tzachers in minority groups -0.01 2.16 0.00
Amount of teacher time scademic -2.30 1.9¢ -1.16
Amount of parentAeacher time 2.10 1.53 1.37
ON SES SLOPE COEFFICIENT

21.40 1 19.36*+
Percent black 229 1.76 -3
Percent Hispanic -3.52 1.27 -2.76%*
Disadvaniaged level -1.08 1.09 -0.98
Amount of principal time with parents £.48 1.2§ -0.39
Amount of principal time academic 033 1.69 -0.20
Amount of teacher time academic 2.17 1.39 1.56
Amouni of parentAcacher time 092 1.45 -0.64

Prrameter Degrees of Probability
Reliobitity4 Variance (Tau)® Froedom of Tau > 0F

INTERCEPT (AVG. ACHIEVEMENT) 0.81 141.75 208 0.00
GENDER SLOPE COEFFICIENT 0.19 47.22 203 >.50
RACE SLOPE COEFFICIENT 0.15 8597 202 0.24
SES SLOPE COEFFICIENT 0.21 72.98 204 0.30

‘Awdﬁwgmvmwmmwmhmwm

2 Average of five standard crror values plus standard ervor of the five gmmmas. See technical noes for more information.
divided by standard error. Probabilities based on & two-lailed test.

4Psramescs variance divided by total variance. Average of five relisbility tests.

sAwofﬂvemnmwimeevm

SAverage of five probability values, Probabilities obtained from Chi-Square tests.

NOTE: ** probability . .01; ® probability g .0S.

SOURCE: U. §. Department of Education, National Center for Bducation Stetistics, National Assessment of Educational
Progress, 1985-36 Public-Use Dale Tapes.
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