NATIONAL CENTER FOR EDUCATION STATISTICS
Research and Development Report

May 2000

School-level Correlates of
Academic Achievement
Student Assessment Scores in
SASS Public Schools

Donald McLaughlin
Gili Drori
American Institutes for Research
Michael Ross, Project Officer
National Center for Education Statistics

U.S. Department of Education
Office of Education Research and Improvement
U.S. Department of Education

NCES 2000-303

Richard W. Riley
Secretary
Office of Educational Research and Improvement
C. Kent McGuire
Assistant Secretary
National Center for Education Statistics
Gary W. Phillips
Acting Commissioner
The National Center for Education Statistics (NCES) is the primary federal entity for collecting, analyzing, and
reporting data related to education in the United States and other nations. It fulfills a congressional mandate
to collect, collate, analyze, and report full and complete statistics on the condition of education in the United
States; conduct and publish reports and specialized analyses of the meaning and significance of such
statistics; assist state and local education agencies in improving their statistical systems; and review and
report on education activities in foreign countries.
NCES activities are designed to address high priority education data needs; provide consistent, reliable,
complete, and accurate indicators of education status and trends; and report timely, useful, and high quality
data to the U.S. Department of Education, the Congress, the states, other education policymakers,
practitioners, data users, and the general public.
We strive to make our products available in a variety of formats and in language that is appropriate to a variety
of audiences. You, as our customer, are the best judge of our success in communicating information
effectively. If you have any comments or suggestions about this or any other NCES product or report, we
would like to hear from you. Please direct your comments to:
National Center for Education Statistics
Office of Educational Research and Improvement
U.S. Department of Education
1990 K Street, NW
Washington, DC 20006–5574
May 2000
The NCES World Wide Web Home Page is: http://nces.ed.gov
The NCES World Wide Web Electronic Catalog is: http://nces.ed.gov/pubsearch/index.asp

Suggested Citation
U.S. Department of Education. National Center for Education Statistics. School-level Correlates of
Academic Achievement: Student Assessment Scores in SASS Public Schools, NCES 2000–303, by
Donald McLaughlin and Gili Drori. Project Officer: Michael Ross. Washington DC: 2000.
For ordering information on this report, write
U.S. Department of Education
ED Pubs
P.O. Box 1398
Jessup, MD 20794-1398
Or call toll free 1-877-4ED-PUBS
Contact:
Michael Ross
(202) 502-7443
E-mail: michael_ross@ed.gov

ii

School-level Correlates of Academic Achievement: Student Assessment Scores in SASS Public Schools

Foreword
The Research and Development series of reports has been initiated for the following goals:
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 issues of interest to educational researchers,
statisticians, and the Federal statistical community in general. Such reports may document
workshops and symposiums sponsored by the National Center for Education Statistics
(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 present results or discussions that do
not reach definitive conclusions at this point in time, either because the data 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:
Marilyn M. McMillen
Chief Statistician
Statistical Standards Services Group
National Center for Education Statistics
1990 K Street NW
Washington, DC 20006-5654
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Introduction
The Schools and Staffing Survey (SASS), conducted by the National Center for
Education Statistics (NCES), offers the most comprehensive picture available of the education
system in the United States. Initiated in 1987–88 and repeated in 1990–91 and 1993–94, SASS
consists of surveys of districts, schools, principals, and teachers associated with a national
sample of schools. It offers information on such issues as policies, programs, services, staffing,
and enrollment at both the district and school levels, as well as the principals’ and teachers’
background, training, experience, perceptions, and attitudes. Given the broad reach of SASS, it
can speak to a variety of important educational research and policy questions. The value of SASS
would be even greater however, if the relationship between these measures and the level of
achievement in schools were known. As noted by others (Boruch and Terhanian 1996, Kaufman
1996), combining this survey information with data from other sources, SASS could more
meaningfully inform debates over which factors relate to school effectiveness and could
contribute to a broad-based evaluation of school improvement strategies.
The aim of this paper is to show the potential value of a linkage between SASS and data
on student academic achievement. To achieve this aim, our approach is two-staged. First, we
match the 1993–94 SASS data with state reading and mathematics assessment scores for public
schools in 20 states, adjusting for between-state differences in achievement scales by using State
NAEP (the state-by-state component of the National Assessment of Educational Progress).
Second, by combining these data sources, we identify school-level correlates of student
achievement in a broad sample of American public schools. We model the relationship between a
variety of SASS school-level responses and average student assessment scores at the school
level. Although such a model does not account for individual variation in achievement between
students, it is useful for summarizing the relations between the general level of achievement in a
school and characteristics of the school.
The model, which is applied separately to public elementary, middle, and secondary
schools in 20 states, relates a variety of factors—school attributes, social background of the
students, and teachers’ characteristics—to the average achievement of students in a school. Of
particular interest in this study are the relations among student achievement, average class size,
and the school’s behavioral climate. Although the data are cross-sectional with respect to time,
the large sample size and broad set of measures included in the database create a stable
foundation for exploring the relations among these measures. Associations among the measures,
and how these associations are affected by the contexts in which schools operate, are examined
through partial correlations, ordinary least squares linear regression, and structural equation
modeling, both with and without the use of State NAEP to capture between-state covariation.
Variations of results by type of school and by analytical method suggest possible explanations for
conflicting results in the effective schools research literature (e.g., Purkey and Smith 1983).
Overall, we investigate relationships among these measures in three types of schools:
1,123 public elementary schools, 496 public middle schools, and 595 public high schools, in 20
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states. Separate analyses by level are essential for this study, not only because different factors
are related to achievement at different levels, but also because different achievement measures
are used in each state at the different school levels.1 The schools in the database developed are a
representative sample of schools that enroll about 40 percent of the nation’s public school
students.
In our model, average student achievement in a school is related to student background
factors, school organizational features, teachers’ professional characteristics, and school climate.
We regard these categories as related to each other, as well as to student achievement, reflecting
interdependencies among social factors. Furthermore, the category of organizational features is
further refined to focus on particular factors that correlate with the level of student achievement.
The general correlation of the organization of a school with academic performance can be
partitioned into factors of school size, average class size, normative cohesion of the staff, and
teachers’ sense of control in school affairs, each of which, other than school size, has multiple
measures in SASS.

Combining SASS and State Assessment Data
The construction of this “linked” database, while technical in nature, is critical for the
evaluation of the results of this report’s analyses. The coverage of the range of educational
contexts in the United States by the schools in the sample determines the extent to which
inferences based on analyses of the database can be applied to education in the country. Most
states currently collect state assessment data2 on their public schools and thus offer state-specific
information on school performance in terms of student test scores. Although many different
assessment instruments are used across the states, they all aim to provide an indication of the
reading and mathematics achievement levels of their schools, in comparison with other schools
in the state. By transforming each school’s score to a z score relative to other schools tested at the
same grade in a state, there is potential for pooling analytical results across states to increase both
power and generalizability.
While pooling information from individual states into a single database can add
substantial power to analyses to identify school-level correlates of achievement in SASS schools,
it does not capture between-state sources of covariation with achievement. State policies, which
1

An additional sample of 347 combined-grade schools were matched, but are not included in this report because the
relationships among measures in these schools proved more difficult to model. Also, an additional 64 SASS schools,
for which no teacher data were obtained, were matched, but excluded from these analyses because many of the
school measures included in the model are based on average responses of a sample of teachers at the school.

2

In 1994–95, 45 states had a statewide assessment system; the remaining 5 states either did not have a statewide
system at all or had temporarily suspended their programs (National Education Goals Panel 1996). In 1995–96, 46
states administered statewide assessments (Roeber, Bond, and Braskamp 1997). In 1996–97, 45 states administered
statewide assessments (Roeber, Bond, and Connealy 1998). Some educational assessment is done in every state, and
in most of the few states without statewide testing programs, most districts use nationally standardized tests for
assessment.

2
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are intended to provide equal opportunity for all students, and state demographics, which are in
most cases less diverse than the nation as a whole, frequently limit the variation of education
practices and outcomes in a state, so that within-state associations with achievement are
attenuated. To make use of the full range of achievement variation between schools in the
country, we also employ State NAEP data. To evaluate whether adjusting state assessment scores
based on State NAEP data would add power to the analyses, we focused on states with statewide
assessments which also participated in the 1994 State NAEP 4th-grade reading assessment. In
each of those states, approximately 2,500 students in 100 schools took tests that have been
carefully developed to assess a consensus framework of reading skills.
Although SASS includes both public and private schools, states generally collect
assessment data only for public schools, and hence, the SASS-Student Achievement database,
created for this report, is limited to information on public schools. In most cases, school-level
state assessment scores are public information; and of the 39 states that participated in the 1994
State NAEP 4th-grade reading assessment, 23 provided the American Institutes for Research
(AIR) with 1993–94 school-level assessment scores in conjunction with a study of the State
NAEP sampling procedures. Scores from three of these states were not usable for this study,
either because they were minimum competency tests with no correlation with NAEP, they were
not on an easily readable medium, or test usage varied between districts. The 20 states whose
state assessment scores are included are Alabama, California, Delaware, Florida, Georgia,
Hawaii, Kentucky, Louisiana, Maine, Massachusetts, Michigan, Montana, New Hampshire, New
York, Pennsylvania, Rhode Island, Tennessee, Texas, Utah, and Washington.
The linkage of these data to the SASS file required access to restricted information
concerning the identification of SASS schools. NCES has established clear criteria for acceptable
procedures for storing and using confidential information, and AIR has complied with these
criteria. Although the linkage might be possible with information about schools’ names and
addresses, it was greatly facilitated by the use of an intermediate linkage of both SASS and state
assessments through the Common Core of Data (CCD). The 1991–92 CCD file, which served as
the sampling frame for SASS, identifies most of the 86,287 public schools in the country by both
their federal and state identification codes.3 In most cases, school records on state assessment
files included the state’s identification code, which enabled an automated matching procedure.4
These 20 states contained 3,785 of the 8,767 SASS public schools. Of these 3,785 SASS
public schools, 2,916 had students enrolled in grades corresponding to the state assessment, and

3

Information about CCD can be found on the NCES Web page: http://nces.ed.gov/ccd.

4

A few of the schools were identified manually by matching their state, city, or zip code, either because the federal
identification code was missing from the restricted SASS file or because the state identification code was not
included on the assessment file. Details of the file development process can be found in Wu, Royal, and McLaughlin
(1997).
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2,627 were identified as having both SASS and state assessment information.5 Of these, 66 had
no teacher data, so the final file used for analysis contained 2,561 school records: 1,123
elementary schools, 496 middle schools, 595 secondary schools, and 347 combined-grade
schools. The database includes at least 50 schools in each state and constitutes a broad sample of
large and small, urban and rural, affluent and impoverished public schools.6
The coverage of the range of educational contexts in the United States by the schools in
the sample determines the extent to which inferences based on analyses of the database can be
expected to generalize to other schools in the country. Although SASS includes both public and
private schools, state assessment data are collected for public schools only, and hence, the SASS
student achievement subfile created for this report, is limited to information on public schools.
The 2,561 public schools included in the study are only slightly different from the general
population of American public schools. The grade level distribution of the schools included in
our study differs from that of the entire range of SASS public schools, because many states only
conduct assessments at the elementary and intermediate levels. On the other hand, SASS selected
a smaller percentage of elementary than secondary schools, compensating for this by giving
greater weight to each SASS elementary school in estimating national averages. Table 1 provides
the comparison between the (unweighted) sample of public schools in this report and the general
population of public schools, by two characteristics—school level and locale. It shows that the
largest difference involves the inclusion of more combined-grade schools in the SASS-Student
Achievement database (13.6 percent, as compared with 2.8 percent). Also, the percentage of
schools in the database that are elementary schools is smaller than the percentage of elementary
schools in the general population of public schools (43.8 percent, as compared with 60.9
percent). These large differences mean that to be meaningful, all analytical comparisons must be
between schools serving the same overall grade levels. In fact, separate analyses are performed
for elementary, middle, and secondary schools,7 while results for combined-grade schools are not
included in this report. Concerning locale, differences between the unweighted sample and the
population of public schools in America are small. The largest differences between the sample
and population are that more of the urban fringe schools in the sample are near mid-size cities,
5

Of the other 289 SASS schools, 254 did not match with state assessment, 34 merged with state assessment files, but
did not have both reading and mathematics scores, and one was found subsequently to have achievement scores that
were outliers. The 34 SASS schools missing one of the scores included 24 in California, 2 in Florida, 3 in Maine, 1
in Montana, and 4 in Texas. In addition, 112 of the 254 non-matching schools were special, alternative, or vocational
education schools, or schools that had an enrollment of fewer then 10 in the grade assessed; and 86 were not
included in one state’s (Pennsylvania’s) assessment sample in 1993–94.

6

As a measure of the success of the matching process, 2,662 of the 2,718 SASS public schools that were expected to
have matching assessment scores were matched, for a match rate of 97.9 percent.

7

State math and reading assessment data are used for typical grades in elementary, middle, and high schools.
However, the NAEP adjustment for between-state variation at all three levels is based on grade 4 state means for
reading and grades 4 and 8 state means for math. Between-state variation in achievement scores tends to be very
similar across grade levels and subject matter, so such extrapolations are plausible. Whether these extrapolations
reduce the potential to identify correlates of achievement in SASS is a question to be addressed in this study.

4
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rather than large cities. Overall, the differences between the unweighted sample and the
population were fairly small. Detailed comparisons on 50 SASS measures are presented by Wu,
Royal, and McLaughlin (1997).

Table 1.—Unweighted counts and percentages of SASS-student achievement subfile
schools and all American public schools, by grade level and locale
SASS Achievement Database Schools

All Public Schools

Elementary
Middle
Secondary
Combined grade
Ungraded
Total:

1,123
496
595
347
0
2,561

43.8%
19.4%
23.2%
13.6%
0
100%

49,154
12,891
15,711
2,235
750
80,741

60.9%
16.0%
19.5%
2.8%
0.9%
100%

Large central city
Mid-size central city
Urban fringe of large city
Urban fringe of mid-size city
Large town
Small town
Rural
Total:

225
388
263
356
62
577
690
2,561

8.8%
15.2%
10.3%
13.9%
2.4%
22.5%
26.9%
100%

7,800
11,384
11,733
7,911
2,269
18,176
21,467
80,740

9.7%
14.1%
14.5%
9.8%
2.8%
22.5%
26.6%
100%

NOTES: Locale, a SASS measure derived from CCD, is based on 1980 zip code methodology. Percentages of all
public schools are based on the 1993–94 SASS data. One outlier school, not included in analyses of achievement,
was included in this table.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and state reading and mathematics assessment scores for publics
schools in 20 states.

A School-Level Measure of Student Achievement
Average student achievement scores constitute an important descriptive characteristic of
public schools in America. Although they do not directly measure school performance, due to
their dependence on factors exogenous to schools and out of the schools’ control (such as
student, family, and community characteristics), and although they have been criticized for a
variety of technical considerations (see for example, Meyer 1997), they are still the most widely
used indicator of the effectiveness of schools.
Each state selects particular grades for student achievement assessment and particular
instruments to use in that assessment. Although there are exceptions, typical state assessments
include one elementary grade, one middle school grade, and one high school grade. For example,
School-level Correlates of Academic Achievement: Student Assessment Scores in SASS Public Schools
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elementary school assessments are typically administered in third or fourth grade. They are
intended to give parents and educators a comparative picture of how well students in each school
are acquiring the skills that society expects of them. Considered from a systems perspective, they
measure both outcomes of processes in the school, as shaped by background characteristics, and
inputs to the school choices made by teachers and parents and subsequent student learning. The
important criterion for their use in educational research is that they be comparable across the
schools included in a study, so that correlations between differences in processes and differences
in scores can be interpreted.
The first step in rendering state assessment scores comparable is to compute each
school’s score as it relates to other schools’ scores in the state at the same grade. That is, the
(unweighted) mean score of the schools in the database, for the particular grade and state, is
subtracted from each of the scores, to create a score with a mean of zero at each state and grade;
and these scores are divided by the standard deviation of the school scores to create a score with
a standard deviation of one. Using this measure, third-grade reading scores in one state, fourthgrade reading scores in another, and fifth-grade reading scores in a third are taken to be
comparable achievement measures for the purpose of computing within-state correlations across
elementary schools with factors such as average class size and school behavioral climate. All
achievement differences between states are removed in analyses using this measure, so
comparisons with school characteristics would need also to remove between-state variation in
school characteristics.
The second step therefore, is to reintroduce between-state variation using a common
standard, State NAEP. In a separate study, the State NAEP schools were linked to state
assessment scores, and the means, standard deviations, and correlations of State NAEP school
means with state assessment school means were computed. Those results were used to create an
achievement measure that includes (1) between-state variation in means, (2) between-school
variation proportional to between-school variation among State NAEP schools, and (3) a factor
that attenuates within-state variation for states in which the assessment is only moderately
correlated with State NAEP. The effect of the third factor, multiplying by the correlation between
NAEP and the state assessment, “projects” the state assessment variation onto the NAEP scale,
capturing that part of the state assessment score that is like NAEP. For example, if for a
particular state the correlation of the state assessment with NAEP were zero, all schools in that
state would be given the same achievement measure (actually, such a state would be excluded
from the analysis). On the other hand, this “spreads schools apart” in states (a) in which school
NAEP scores are themselves more varied and (b) in which the state assessment appears to be
measuring skills highly related to NAEP. The effect of this spreading is to give greater weight to
variations within these states in the computation of correlations of achievement with SASS
measures.
Specifically, the school-level achievement score for school j at grade g, in state i is
calculated as:
6
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Xgij =

(school assessment score)gij − (mean school score)gi
(standard dev of school scores)gi

Ygij = ((X)gij ⋅ (NAEP standard deviation)i ⋅ (NAEP, state assessment correlation)i)
+ (NAEP mean)i.
Finally, to emphasize that these are not NAEP scores, they are rescaled to a mean and standard
deviation of approximately 50 and 10:
ACHIEVEgij = 50 +

10 × (Ygij - Mean(Y))
.
Standard Deviation(Y)

Important assumptions are needed to apply the NAEP adjustment to the scores at grades
other than the fourth and to mathematics scores. The between-state NAEP adjustment was based
on the1994 State NAEP fourth-grade assessment for reading and on the 1992 and 1996 State
NAEP fourth- and eighth-grade assessments for mathematics. Application of these adjustments
to state assessment scores in middle school (for reading) and in high school is based on the
assumption that variation in achievement between states is stable across grades. The 1992 and
1996 State NAEP mathematics assessment results support this assumption, in that the
correlations between the fourth- and eighth-grade state means are .95 and .92, respectively
(Mullis, Dossey, Owen, Phillips 1993; Reese, Miller, Mazzeo, & Dossey 1997). However, no
information is available regarding State NAEP means at the high school level.
The use of 1992 and 1996 State NAEP state means and standard deviations to construct
the 1994 mathematics adjustment assumes that state means varied smoothly, if at all, from 1992
to 1994 to 1996. In fact, the correlations of this study’s 20-state NAEP mathematics means
between 1992 and 1996 were .91 for fourth grade, and .93 for eighth grade, suggesting that
interpolating 1994 figures from 1992 and 1996 figures is reasonable.
Finally, the correlations used in the adjustments were based on fourth-grade reading
assessments. Use of these correlations in the adjustment of within-state variation in math scores
assumes that between-state variations in reading and math are highly correlated. Because state
assessments usually combine reading and math tests from the same publisher and in the same
testing session, it is plausible to assume that factors which would affect the reading correlations
in different states (e.g., the reliability of the state assessment instrument and distribution of state
assessment scores) would also affect the math correlations. The 1992 State NAEP assessments in
reading and mathematics in fourth grade indirectly support this assumption, in that the
correlation between reading and mathematics state means is .94 (Mullis, Campbell, and Farstrup
1993). Nevertheless, the question remains whether the results of substantive analyses will be
diminished by the extrapolation of between-state variation in average achievement from fourth
grade to middle and high school variation. Comparative analyses of NAEP-adjusted vs. pooled
within-state findings across school levels, carried out in this study, address this question.
Although State NAEP data were used to capture between-state variation in achievement,
it would be highly misleading to interpret the SASS student achievement measures as a surrogate
School-level Correlates of Academic Achievement: Student Assessment Scores in SASS Public Schools
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of the school’s average NAEP proficiency. First, State NAEP differs from individual state
assessments in student sampling (each student takes only a fraction of the NAEP test),
administration (a federal government contractor trains test administrators and monitors many
testing sessions), motivation (NAEP is a low-stakes assessment with no individual student or
school reporting), and item formats (NAEP has a substantial portion of extended open-ended
items). The achievement measure developed for this study yields an unbiased estimate of school
NAEP means, but with different standard errors in each state. The measure is not dependent on
evidence that NAEP is equated to the various state assessments, and evidence that they might be
“equatable” (i.e., parallel) was not sought. In fact, it is highly unlikely that the states’ individual
assessments are parallel to NAEP, due to differences in administration, item format, and content
frameworks. In other research, we have shown that it is feasible to project state assessment
results onto the NAEP scale without assuming that the tests are parallel (McLaughlin 1998).
Second, the correlations between NAEP and state assessments differ substantially between states.
Although the median correlation in these states in 1994 was .70, the smallest three correlations
were between .30 and .50 (Wu, Royal, and McLaughlin 1997). Within-state variation of these
synthetic NAEP school means will be smaller than variation of actual NAEP school means,
especially in states whose assessments are not highly correlated with NAEP. Correlations are
shown in appendix C for 18 states.

School-Level Correlates of Achievement
Student academic performance is shaped by multiple factors, relating to the school, the
teaching process, the students’ social and family background, and the community; and a school’s
reputation for academic performance can affect parents’ decisions, students’ behavior, and
teachers’ attitudes and decisions. We model student achievement in American public schools as
related to four types of factors: (a) students’ background, (b) organizational features of the
school, (c) professional characteristics of the teachers, and (d) school behavior climate. While all
these factors affect student academic success, they also interact with each other, and
organizational characteristics and teacher choices can be affected by achievement at the school.
We therefore, conceptualize the interrelationships among the five categories in this model as a
web of interactions. Figure 1 graphically describes the general model.
The model shown in figure 1 refers to the school as a unit. Of course, achievement is an
individual student characteristic, and the majority of variation in achievement is among students
in the same classroom and between classrooms in the same school. Nevertheless, there is
substantial reliable variation in achievement between schools, and from a policy perspective,
there may be actions that can improve the overall achievement level in a school.

8
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Figure 1.—School-level Correlates of Student Achievement: General Model
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While analyses at the school level may not shed light on individual variation in learning,
they can provide evidence on the correlation between school reform policies and achievement.
Hierarchically structured data, with both individual student data and schools and staffing data,
such as collected in NAEP and NELS:88, facilitate understanding of the correlates of individual
student achievement. These data are much more costly to collect on a school sample the size of
SASS than is the construction of a synthetic achievement measure from existing NAEP and state
assessment data. In any case, the existence of within-school variability does not threaten the
validity of analyses at the school level.
Using the SASS student achievement subfile, the model in figure 1 can be further
specified in a variety of ways, one of which is shown in figure 2. The background category in the
model is represented by three factors: percentages of students in poverty, with language barriers,
and in racial/ethnic minorities. The organizational category is represented by four factors: school
size, average class size, teachers’ influence, and normative cohesion. The aim of the analyses to
be carried out is to test hypotheses about the relations among these factors, either in terms of
partial correlations or in terms of fits of linear models, such as that represented graphically in
figure 2. By testing these models, inferences can be made about correlates of achievement across
a wide range of public schools, although the “arrows” cannot, in most cases, be taken to indicate
a direction of causality because of the alternative explanations of many of the correlations.
The arrows in figure 2 represent a “structural” model for the data; that is, a model for the
School-level Correlates of Academic Achievement: Student Assessment Scores in SASS Public Schools
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relations among factors one would expect if there were no measurement error. Each of the factors
in the model, except school size, is represented by multiple measures in SASS, as indicated in
figure 3. In structural equation terminology, figure 3 presents the measurement model
corresponding to the structural model in figure 2. The arrows in figure 3 indicate assumptions
about the sources of variance in the observed measures. In addition, not shown, variation in each
observed measure (shown in a rectangle in figure 3) is assumed to include an error component.
Except for two correlations: between (1) the free lunch eligible and minority percentages and (2)
teachers’ perception of a racial/ethnic problem and the second climate composite; these errors are
assumed to be independent. Each of the factors in figure 2, except school size, is represented by
at least two indicators, providing the capacity for estimating the contribution of measurement
error to variance in the indicators. Also indicated in figure 3 is a factor representing a common
response pattern among five of the measures. These measures may be more positively
intercorrelated than other measures, because they all represent teachers’ subjective opinions
about their school.
The two indicators of school behavior climate are based on 20 items concerning teachers’
perceptions of problems in the school. The two parallel measures were constructed by averaging
balanced halves of these items. For example, drug abuse is in one set, alcohol abuse in the other;
student absenteeism in one and dropping out in the other, vandalism in one and robbery in the
other. Included in both sets were two topics on which there were multiple items: tardiness and
attacks on teachers. Table 2 describes the particular indicators used to estimate these various
types of factors, and the SASS data fields on which they are based. The field numbers shown in
table 2 refer to the standard coding of SASS measures. Teacher variables in the model are
represented by the average of the up-to-five sampled teachers who participated in the survey in
each participating school.

10

School-level Correlates of Academic Achievement: Student Assessment Scores in SASS Public Schools

Figure 2.—One Possible Path Model Relating Achievement and School and Background
Factors.
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Figure 3.—Measurement Model for School-Level Correlates of Achievement
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The SASS measures vary between elementary and secondary schools, as shown in
table 3. For example, fewer secondary students were reported to be eligible for the free school
lunch program and fewer were limited in English proficiency, similar to results found by NAEP.
Secondary schools also tended to be larger, to have more student behavior problems, and to have
more teachers with master’s degrees who felt they had more control over their classrooms, but
less cooperation among teachers. As a result, since the achievement measure is computed in such
a way as to have essentially the same mean and standard deviation at each grade level, it is
essential that the correlates of achievement be determined separately for each grade level.
Combining the data across grade levels would yield artifactual relations among the SASS
measures, as well as masking relations with the achievement measure.
8

Furthermore, determining the correlates separately for elementary, middle, and high
schools provides an opportunity to explore the patterns of change in the correlations over the
school years. Much like Herriot and Firestone’s (1984) arguments that the images of schools vary
by level9 and that each school level operates differently,10 we anticipate that the relative
importance of the various factors to student academic achievement will vary by school level.
A great deal of research has been done on these possible school-level correlates of
achievement, but none have had the combined benefit of such a large and varied sample of
schools and set of school measures. To set the context for discussion of analyses of the SASS
student achievement subfile, we briefly review the literature on student background measures,
school organization measures, teacher qualifications, and school climate, as they relate to student
achievement.

8

Because changes were made in the file after the standardization of the achievement scores, the mean and standard
deviation are not exactly 50 and 10.

9

Elementary schools are imagined to be more rational and bureaucratic, while high schools are seen as more
anarchic and envisioned to be a loosely coupled system.
10

In elementary schools, curriculum is more limited; while in high schools, curriculum is broad. Also, the operations
of elementary schools are more centralized and consensus-drive, while in high schools there are high levels of
complexity and differentiation.
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Table 2.—Specification of the components of the SASS achievement correlates model
Category Factor
Student
Background

Poverty

What it
Means

How We Measured It?
Our Indicators

Low SES

Percent of lunch program eligibility, and teachers’ identification
of a poverty problem

SASS
Item

S1655 S1660
()by S0255)
T1165
Race
Racial tension Percent of white students, and teachers’ identification of a
S0425 ()by
and problems problem of racial tension
S0255) T1170
Percents identified as having language problems (participation in S1410 S1295
Low
English
proficiency of English enhancing programs, LEP) and teachers’ identification of S0415 ()by
Language
limited English as a problem for students
proficiency English
S0255)
T1190
Professional education (i.e., having a master’s degree) and years T0235
Teaching
Teacher
Teachers’
of teaching experience
Quality
qualification degrees and
T0095 T0100
teaching
T0105 T0110
experience
T1005 T1075
Student
Teachers’ identification of problems with (set #1) tardiness,
School
School
T1080 T1085
dropping out, lack academic challenge, vandalism, drug abuse,
Climate
atmosphere behavior
T1090 T1095
physical conflicts, verbal abuse of teachers, physical attacks on
and
T1100 T1105
teachers, and teacher absenteeism, and (set #2) student
problems
absenteeism, cutting class, apathy, robbery or theft, disrespect of T1115(5)T1150
T1325 T1330
teachers, alcohol abuse; and weapons in school
T1340 T1345
Organization School size Organization Number of students enrolled
S0255
Features
size
S0255 T0830Class size
Resource per Average class size, ratio of teachers to students, and teachers’
sense of satisfaction with class sizes
T0970 S0255
student;
S0910 S0850
crowding
T1285
Teachers’ sense of influence over such school matters as setting T1015 T1020
Teacher
Teachers’
T1025 T1030
discipline policy, determining content of in-service programs,
Influence
control over
T1035 T1040
school policies hiring, school budget, teacher evaluation, and establishing
and classroom curriculum; And, teachers’ sense of influence over such classroom T1045 T1050
T1055 T1060
arrangements matters as selecting textbooks and other instructional materials,
selecting content, topic, and skills to be taught, selecting teaching T1065 T1070
technique, evaluating and grading, disciplining students, and
determining amount of homework assigned
Normative Clarity of
Colleagues share beliefs and values; principal enforces rules and T1200 T1225
T1245 T1255
cohesion
norms
back-up staff; receive support from parents; principal lets staff
know expectations; goals and priorities are clear; principal knows T1260 T1265
T1295
what wants and communicates to staff; behavior rules are
consistently enforced
Coop among staff; whether teachers coordinate course with other
Cooperation
among school teachers; sense that administration-staff relations are supportive T1205 T1270
T1290 T1310
and encouraging; teachers integrate library/media sources into
staff
curriculum

NOTE: SASS items beginning with “T” came from the teacher questionnaire, while those beginning with “S” came
from the school questionnaire.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and state reading and mathematics assessment scores for publics
schools in 20 states.
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Table 3. Means and standard deviations of indicators used in the analyses, by grade level.
Indicator
Name

Definition

Elementary
(n = 1123)

Middle
(n = 496)

Secondary
(n = 595)

Math.Achieve

School average mathematics score

49.8 (8.2)

49.7 (8.0)

49.3 (8.4)

Read.Achieve

School average reading score

49.1 (7.8)

48.7 (7.7)

48.2 (8.7)

Pct_Lunch

Percent students eligible: lunch
program

44 (31)

40 (27)

28 (25)

Item T1165

Teachers say poverty is a problem
(1 = serious, 4 = no)

2.36 (0.78)

2.31 (0.63)

2.33 (0.62)

Pct_Minority

Percent of minority students

31 (33)

34 (32)

30 (31)

Item T1170

Teachers say there is racial tension
(1 = serious, 4 = no)

3.32 (0.61)

2.86 (0.66)

2.96 (0.64)

Pct_LimEng

Percent of students with limited
English proficiency

5 (13)

4 (11)

3 (9)

Pct_ESL

Percent of students in ESL program

4 (10)

3 (9)

2 (5)

Masters degree

Percent of teachers with a master’s
degree

40 (32)

40 (28)

46 (26)

Yrs_Texp
School Climate
Set #1
School Climate
Set #2

Average years of teaching experience

14.6 (5.6)

13.9 (4.5)

15.0 (4.3)

Teachers note student behavior
problems (higher = fewer problems)

36.1 (3.6)

31.1 (4.0)

29.9 (3.6)

Teachers note student behavior
problems (higher = fewer problems)

35.6 (3.5)

29.7 (4.1)

28.2 (3.8)

School Size

Log (enrollment)

6.1 (.59)

6.5 (.75)

6.6 (.89)

Avg_Clsz

Average class size

23.5 (8.5)

25.4 (7.0)

23.1 (6.1)

Ratio_ST

Student/teacher ratio

18.2 (4.4)

18.0 (4.9)

16.9 (4.8)

Item T1285

Teachers satisfied with classroom size
(1, 4 = strongly agree, disagree)

2.25 (0.75)

2.39 (0.62)

2.07 (0.55)

T_I_Class

Teacher sense of influence over
classroom affairs (higher = more)

23.4 (3.1)

24.1 (2.4)

24.5 (2.4)

T_I_S_Pol

Teacher sense of influence over school
policies (higher = more)

11.0 (3.8)

10.0 (3.4)

10.2 (3.1)

Clear norms

Teacher perception of clarity of norms
(higher = more)
Teacher perception of cooperation
among staff (higher = more)

3.15 (0.38)

2.95 (0.35)

2.91 (0.32)

3.12 (0.36)

3.01 (0.31)

2.97 (0.28)

Cooperation

SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey: 1993–94
(School and Teacher Questionnaires) and state reading and mathematics assessment scores for publics schools in 20 states.
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Student Background
Family background and socioeconomic status have consistently been shown to be related
to student achievement (Coleman et al. 1966, Hanushek 1986). Previous studies called attention
to students’ health and nutrition, the physical environment of their homes, their family structure
(e.g., single-parent homes), the parenting styles, beliefs, and expectations of the students’
parents, and finally, their inherited intelligence.11 These studies lead us to expect that adverse
background conditions (such as poverty and lack of parental involvement) lower student
academic performance. While the major purpose of research on schools is to identify
characteristics of schools that contribute to student achievement, it is essential to take
background characteristics into account, because they affect the intercorrelations of school
measures. For example, suppose that poor children were found to be attending schools with
chipping paint. We would expect to find a correlation between chipping paint and test scores, but
one should not infer from that correlation that painting schools will improve test scores. It is the
pattern of correlates among schools with students with similar backgrounds that is of interest.
It is particularly important to include background factors in this study of school-level
factors, because the database does not contain longitudinal achievement data on individual
students or student cohorts. School characteristics and policies are more likely to be correlated
with school-level variation in gains in achievement than with achievement measured at one point
in a student’s career. Including student background measures in the model serves to control for
much of the between-school variation in achievement potential that students bring to school.
Nevertheless, the lack of “pre” measures of achievement underlines the need to interpret the
results of analyses of SASS data relevant to the model in figures 1 and 2 as causally
indeterminate.
To maintain a distinction among diverse background issues, we focus on three types of
background factors: (1) poverty, (2) English language proficiency, and (3) racial/ethnic minority
status. Poverty is a major component of the effect of a student’s background on his or her
academic achievement. Students are at a dramatically higher risk of academic failure when they
come from a poor background, or from low SES families. Similarly, language is currently the
focus of a heated debate in education circles, because there is evidence that lack of English
proficiency puts students at a disadvantage when they are trying to learn not only how to read and
write, but also how to solve mathematics and science problems. Last, racial/ethnic affiliation is
repeatedly argued to be an important factor relating to academic performance. Non-white or
Hispanic students (i.e., minority students) are assumed to be disadvantaged in schools, while
white students reap greater benefits in education. One need not address issues about the sources
of the impact of these background variations on achievement in school to realize the need to
control for these factors in modeling school processes.
11

For literature reviews, see Scott-Jones 1984, Henderson and Berla 1994.
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We measure each background factor by multiple responses in SASS surveys.12 The
unobserved factor “poverty” is composed of two indicators, originating from the SASS
questionnaire: (1) the percentage of students who qualify for the national school lunch program
and (2) teachers’ identification of poverty as a problem.13 The factor of English language
proficiency is composed of two similar indicators: (1) the percentage of students identified as
limited English proficient (LEP) and (2) the percentage of students participating in the school’s
English as a Second Language (ESL) program. Last, the factor of “race” is composed of by two
SASS-based indicators: (1) the percentage of white students in the school and (2) teachers’
identification of racial tension as a problem.
While all three factors represent various dimensions of the students’ social background,
they are still quite distinct from each other. So while the correlation scores among the various
indicators across latent variable lines are generally high and significant,14 the eigenvalue for each
factor is significant. The eigenvalues are 2.76 for “language,” 1.49 for “poverty,” and 1.45 for
“race.”
This multiple measurement potential is a unique strength of the SASS database. Two of
the three background factors are each measured by both an objective indicator, the percentage of
students with the corresponding characteristic, and a subjective indicator, the perception of a
sample of teachers in the school that that factor is a source of problems in the school. For
example, the underlying factor of poverty is only imperfectly measured by the percentage of
children who are eligible for the federal free lunch program due to differences in cost of living
and in eligibility counting procedures between school districts, as well as in the impact of poverty
on readiness to learn in different settings. Incorporating the perceptions of a sample of teachers in
the school that poverty is a problem in the school can eliminate some of the error of measurement
of poverty. Of course, there are different kinds of error in teacher perceptions, ranging from
different interpretations of survey items to sampling error, but the combination of the two
indicators can be expected to have greater validity for the impact of poverty on learning in the
school than either separately. Because SASS has many related objective and subjective
measurements, one can control for measurement error associated with variation in teachers’ use
of the response scale (e.g., some teachers mean something more serious by “problem” than others
do) by estimating the extent to which each teacher tends to be a positive or negative responder to
attitude and opinion items.
12

As mentioned in the methodological section, each such conceptual factor, or latent variable, is composed based on
both empirical and substantive grounds: we combine multiple questionnaire responses based on confirmatory factor
analysis, yet we also maintain a judgment as to the substantive coherence of each factor.

13

The correlation between these two measures of poverty is .49 (p<.01; n = 2561). See Appendix A for further
details.

14

For example, in the general sample of public schools (n = 2561) the SASS response to teachers identification of a
poverty problem (which is an indicator of the latent variable “poverty”) correlates at .38 with the proportion of
minority students (an indicator of “race”) and at .24 with the ratio of students having limited English (LEP; an
indicator of “language”).
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Alternative indicators of a particular factor, such as subjective and objective assessments
of poverty must be correlated, but they need not be highly intercorrelated; however, a low
intercorrelation is likely to limit the power of the data to measure correlations with achievement.
The intercorrelations of the indicators included in each composite factor are shown in
appendix A. For example, for poverty, the intercorrelations between the objective and subjective
indicators are .55, .51, and .47 for elementary, middle, and secondary schools, respectively.15
These intercorrelations are themselves limited by the “reliability” of the indicators that are based
on averages of teachers’ responses. If different teachers see the same school very differently, the
average of their responses cannot tell a great deal about the school, per se. The percentage of
variance in school means that is attributable to between-school variation, which is a measure of
this reliability, is also shown in appendix A. For the average rating of whether poverty is a
moderate or serious problem, the reliabilities are .73, .79, and .84 for teachers in elementary,
middle, and high schools, respectively.
School Organizational Features
Both objective features of a school’s organization, such as its class sizes, and subjective
features, such as the level of cooperation among its staff, may be correlated with achievement.
However, unlike the social background factors, these features are endogenous and to varying
extents under control of the principals and teachers in the school. These characteristics may
affect the overall goal attainment of the school, as indicated by the academic success of its
students; and to some extent academic achievement can affect these characteristics. For example,
a magnet school with a reputation for attracting students with potential for careers in science is
likely to have higher test scores than other schools, purely as a function of the students who
enroll, and its magnet status may affect class sizes, either enlarging them to respond to demand or
lowering them as a result of special funding as a magnet school. Although the specific models
presented in this report focus on accounting for variation in achievement in terms of variation on
organizational characteristics, the direction of causality is not determined in these data. The
contribution of the data is to constrain the set of plausible hypotheses and force a search for
alternative explanations when the data do not fit preconceived theories.

15

The corresponding intercorrelations for the minority and language factors are approximately .45 and .75. The
language factor, unlike the minority and poverty factors, is defined by two indicators that are both objective counts.
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SASS has a wide range of information about schools, obtained from the principal in the
administrator and school questionnaires and from the teachers in the teacher questionnaire. Four
organizational features have been selected for inclusion in the model for this report: (1) school
size, (2) average class size, (3) the teachers’ sense of influence over school affairs, and (4) the
normative cohesion of the school’s staff. These four features, while sharing an organizational
perspective that emphasizes a structural dimension and reflects on its impact on the operations of
an organization, are quite distinct from each other. Each such feature represents a distinct
dimension of organizational life: school size reflects the organization’s potential scope; class size
reflects resources; teachers’ sense of influence represents the authority structure within the
school; and the normative cohesion of the staff refers to the organizational culture. We should
point out that this report focuses on a limited array of the measures available in SASS. A more
elaborate model might include a variety of other SASS organizational measures, such as
organizational complexity, as reflected in the number of different kinds of positions in the
school; organizational goals, as expressed by the principal; perceptions of outside influence by
state agencies and local school boards on decisions; and staff diversity. The decision to select
four organizational factors was made to demonstrate the potential of this database.
School size has been shown to have a significant effect on the school’s performance, yet
the direction of the effect is inconsistent. As Lee and Smith (1993) note, two conflicting
perspectives can be found in the literature on the effects of school size—one perspective
highlights the positive consequences of increased size, drawing on the economics of scale to
focus on the greater diversity of program offerings and on resource issues, while the other
perspective focuses on negative consequences, centering on the more formal and impersonal
social interactions as impeding success. Recently, research evidence is accumulating to support
the argument that student achievement is lower in bigger schools. Greater school size is shown to
be associated with reduced academic engagement among eighth-grade students (Lee and Smith
1993), and at the high school level with lower student participation in school activities (Lee and
Smith 1995), less satisfaction with school experiences and lower school attendance (Lindsay
1982), and higher dropout rates (Pittman and Haughwout 1987). Based on these research
findings, many reforms call for dividing big schools into smaller subunits (e.g., Oxley 1994,
Boyer 1995), in order to provide students with a more stable and supportive educational
experience. To assess these arguments we measure school size as simply the SASS indicator of
the number of students enrolled in the school.
In regards to class size, common sense suggests that it has an effect on students’ academic
performance: It is now generally assumed that smaller classes, where greater attention is given to
each student, foster academic Meta-analyses of existing studies (Glass et al. 1982), along with
large-scale research projects based on experimental designs (Finn and Achilles 1990) have
confirmed the link between reduced class size and greater student learning,16 while Blatchford
16

For a review, see Mosteller, Light, and Sachs 1996. For a critical assessment, see Slavin 1989.
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and Mortimore (1994) offer a number of possible explanations for these relationships between
class size and student achievement.
Nevertheless, none of the prior studies has a database of the size and richness of SASS,
which can be used to estimate class size effects while controlling for other exogenous and
endogenous factors. SASS has three indicators of a school’s average class size: (1) average class
size as reported by the sampled teachers;17 (2) the school’s teacher/student ratio, calculated as the
total number of students in school divided by the sum of the full-time teachers in the school and
one-half the number of part-time teachers in the school; and (3) the average of the sampled
teachers’ ratings of satisfaction with the size of their classes. Although none of these by itself is a
highly reliable measure of a school’s class sizes, their combination reduces measurement error of
this factor.18
The third organizational characteristic refers to teachers’ sense of influence. While
teachers’ sense of influence over their work environment is sometimes referred to as representing
their efficacy, expectancy, and sense of control, we regard it as an indication—albeit from the
teachers’ perspective—of the allocation of authority within the school. Here we tap onto current
debates over the role of school leadership, or of cooperative management, in schools. The
direction of effect of this factor is, however, unclear. Moreover, as Ingersoll (1996) points out,
the particular domain of teacher influence may determine the magnitude of its effect on student
academic performance. This factor is calculated from teachers’ responses to SASS questions
about their sense of influence over school policies19 and influence over matters concerning their
own class.20
The fourth organizational factor whose correlation with achievement we investigated is
the normative cohesion of the staff. This factor refers to the cultural solidarity among staff
members in the school, or the collective norms that govern staff behavior in this organization.
Cohesive interpersonal communication serves as an important foundation for consensus
formation, social support, effective access to institutional resources, satisfaction, and eventually,
enhanced performance. Therefore, while in research on workplace cohesion interpersonal
17

For a teacher teaching a single self-contained classroom, class size is the total number of students enrolled in the
teacher’s class at the school. By contrast, for a teacher teaching multiple departmentalized classrooms, class size is
calculated as the average number of students in the teachers’ classes.
18

Among elementary schools, the reliability estimate of teachers reported class sizes as an indicator of the school is
low, .31, and the intercorrelations of that with the other class size indicators are also low, .28 and .29. This may limit
the potential elementary school correlations of class size with achievement.
19

Included items refer to influence over school policies in discipline, the content of inservice training programs,
hiring new full-time teachers, deciding priorities in spending school budget, evaluating teachers, and establishing
curriculum. The reliability of the school mean is about .62.
20

Included items refer to control in one’s own classroom over selection of textbooks and other instructional
materials, selection of contents, topics and skills to be taught, selection of teaching techniques, evaluating and
grading students, disciplining students, and determining the amount of homework to be assigned. The reliability of
the school mean ranges from .36 at the elementary level to .50 at the secondary level.
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networks are sometimes considered disruptive (e.g., Granovetter 1982), it is plausible to expect
that within the education system cohesion is related to effectiveness of teaching and therefore to
student performance. Friedkin and Slater (1994) show that the cohesiveness of the collegial
network among teachers and the centrality of the principal’s advice are highly associated, and
that the related position of principals as school leaders leads to improved school performance.
The causal direction of a positive relation between normative cohesion and achievement is
ambiguous, however. Serving a high-achieving student body can, itself, be a motivator and
facilitator for teachers’ working together.
To estimate normative cohesion, we constructed two SASS composite measures: (1) a
score for the clarity of norms,21 and (2) a score for staff cooperation.22 While, in general, the
normative structure is assumed to affect such features as organizational coupling, formalization
of goals, and legitimization of practices, we estimate its relationship with teacher perceptions
(teachers’ sense of influence), school climate (behavioral problems), and school performance, or,
in this case, student achievement.
Last is the issue of interrelations among the multitude of factors affecting student
achievement. The impact of the students’ social background on academic achievement, while
largely outside of school influence, is not likely to be entirely independent of school
arrangements. Rather, schools themselves may be influenced in multiple ways by the background
of their students. Schools located in disadvantaged social environments tend, for example, to be
bigger; such schools also have less control over their recruitment, and, thus, end up with a
teaching staff that is less normatively coherent. Hence, any valid model of relations between
school-based organizational factors and achievement must take the effects of background factors
such as poverty, race, and language barriers on both a school’s organization and its average
achievement into account. The direction of causality is somewhat less of an issue in this case,
because it is much less plausible, at least in the short term, that a public school’s organizational
characteristics would affect the demographics of its students than the reverse. Although the
organizational characteristics of a school might easily affect the choices of teachers to teach at
the school, it is less frequent that these characteristics affect the choices of parental residence for
the students.

21

Calculated as the average of teachers’ responses to SASS questions about sharing beliefs and values with
colleagues in school; receiving support from parents; goals and priorities in school being clear; rules being
consistently enforced by all teachers; the principal backing up staff members; the principal letting staff know what is
expected of them; and the principal having a clear vision for the school and communicating this vision to the staff.
The mean correlation among these seven measures is .42, and the reliability of the school mean is about .57.
22

Calculated as the average teachers’ responses to SASS questions about getting cooperative effort among staff
members; making a conscious effort to coordinate course content with other teachers; planning with media specialist
or librarian; integration of their specialty into teaching; and viewing the behavior of school administration as being
supportive and encouraging. The mean correlation among these four measures is .20, and the reliability of the school
mean is about .48.
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Teachers’ Qualifications
The third group of factors represents an attempt to take into account quality of teaching
by measuring teachers’ objective qualifications. Teachers’ qualifications are calculated from a
measure of years of teaching experience and the percentage of teachers who acquired a master’s
degree. This factor, while focusing on credentials and seniority, conveys a sense of the teachers’
professional ability. More qualified teachers are more experienced, can better handle their
students, colleagues, and their school system, and are more familiar with teaching practices and
with the substantive material. Overall, therefore, it is easier for experienced, qualified teachers to
create a more effective learning experience for students. Unfortunately, although teachers’
qualifications are included in the analysis, the factor is relatively weak, compared to the other
factors.23 A wide variety of other SASS measures of teacher qualifications could be explored in a
study focusing particularly on teaching quality and achievement. These qualifications include
out-of-field teaching, selectivity of the colleges the teachers attended, amount of inservice
training, and hours spent on school-related activities, training to teach limited English proficient
students, as well as other measures.
Teachers’ qualifications may play a complex role in a general model of school processes
and the relations between these qualifications and achievement may differ between schools and
between states. For example, as shown by Rowan, Chiang, and Miller (1997) the effects of
teachers’ ability and motivation on their students’ academic performance varies across different
work situations. The correlation between teachers’ qualifications and achievement may also
reflect the choices of where teachers teach: schools with students from more advantaged
backgrounds, or which maintain orderly and disciplined school environments, may find it easier
to recruit and retain highly qualified teachers. On the other hand, a negative correlation might
indicate that high achieving school districts allocate their resources to other strategies (e.g.,
smaller classes), rather than paying for higher qualified teachers, or that states with chronically
low achievement have systems in place that ensure that large numbers of their teachers have
advanced education and are experienced. As with school organizational factors, the direction of
causality of the relations between teacher qualifications and achievement cannot be inferred
directly from correlations, but these correlations provide valuable evidence of relations that must
be explained in some manner.
School Climate
The various background, teacher, and organizational factors shape the climate of the
school. School climate refers to the atmosphere of student behavior in the school and serves as a
metaphor for the nature of school experience for students, teachers, and parents.24 Whereas some
23

There is substantial within-school variation in years of teaching experience (reliabilities of .29, .30, and .37 at the
three grade levels), and correlations with percent of responding teachers with a masters degree range from .14 to .27.
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See Anderson (1982) for a review of literature on school climate.
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studies conceptualize such an atmosphere as it relates to learning, discipline, or expectations,25
and whereas previous studies of school climate called attention to a variety of attributes, such as
teacher commitment and morale or the emphasis on academic goals and criteria,26 we focus on
behavior patterns. Specifically, we examine the prevalence of various student behavioral
problems. Such behavioral problems, refer to students’ respect for teachers and staff, peers, and
property, disorderly and disruptive behavior, and substance abuse. By focusing on student
behavior problems, we call attention to the tone set by students themselves, and not by teachers,
principals, parents, nor the policy guidelines. Thus, our conceptualization of school climate is not
merely a synonym for “better school;” it is not a personality trait of the school; and it is not a
relationship-based assessment (Hoy and Hannum 199727). Rather, our measure identifies
behavioral patterns, while still regarding school climate as an organizational feature at the school
level (see, Sirotkin 1980). We also identify specific behavioral tendencies in schools (e.g.,
violence, substance abuse), which reflect both the physical and psychological health of the school
as an environment for learning.
The general environment set in school touches upon the cultural resources, or support,
available for students, and upon the impediments or disruptions to academic concentration. The
school climate influences, therefore, how schools function as an educational environment for
their students and as a workplace for their teachers. Arguably, providing a safe, orderly, peaceful,
and “bully proofed” school environment contributes to student academic success, while having
multiple behavioral problems disrupts proper education. For the measurement of this factor, we
rely on teachers’ identification of such problems as tardiness, absence, cuts, dropouts, apathy,
verbal and physical conflicts, theft, vandalism, weapons, alcohol, and drug abuse. The perceived
prevalence of these behavioral problems sets a discouraging atmosphere in schools, while in
schools where such problems are minor or nonexistent, the culture sets a positive value and
expectation to support learning and academic achievement. These characteristics are difficult to
measure in a uniform manner across a large sample of schools, but SASS has attempted such a
measurement by asking teachers to indicate which of two dozen different types of potential
problems are serious, moderate, minor, or nonexistent in their school. To assess the extent of
measurement error in these perceptions, two composite measures can be constructed by
arbitrarily dividing the problem ratings into halves.28
School climate factors are likely to be related to school organizational features, such as
25

For example, Pallas (1988) and following him, Raudenbush, Rowan, and Kang (1991) expand the concept of
school climate to include principal leadership, staff cooperation, teacher control over school and class policy, teacher
efficacy, and teacher satisfaction.
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For a short summary of previous studies, see Taylor and Tashakkori 1995: 218–219.
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For another example of a relational approach to school climate, while investigating its effect on the alternative
output measure effective teaching, see Tarter, Sabo, and Hoy 1995.
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The reliabilities of the two climate composites range from .70 to .86 for the three school levels, and their
intercorrelation ranges from .50 to .72.
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size (e.g., Raudenbush, Rowan, and Kang 1991), and the general model reflects these
relationships. Although a positive relationship between school climate and achievement can be
expected, the direction of causality is particularly ambiguous. There is likely to be a positive
feedback between students’ focus on achievement and teachers’ perceptions of their behavior and
demeanor. Nevertheless, evidence about the significance of this correlation in schools serving
different grade levels is valuable.
Finally, in designing structural equations to represent the model, we added one additional
factor that describes a method effect. This factor, labeled teacher attitudes and opinions in figure
3, may account for some of the variance in those indicators that call for teachers’ subjective
opinions (namely, their perceptions that poverty or racial tension is a problem, satisfaction with
class size, perceptions of influence and cooperation, and the components of the school climate).
These items may be more highly correlated with each other than with other indicators, because of
a halo effect in teachers’ tendencies to make ratings of their schools. Thus, for example, teachers
who identified one behavioral problem as serious tended also to estimate other behavioral
problems as serious. Similarly, teachers who seemed to be satisfied with one of their work
conditions (e.g., level of normative clarity) tended also to be satisfied with other terms. While our
method partially addresses this matter of personal variations by relying on average teacher
responses per school, we still found a consistent tendency for teacher responses to be highly
correlated among themselves and to be less correlated with the SASS principals’ responses on
similar questions.
In summary, our model is consistent with views that average student achievement in a
school is affected by multiple factors that represent various facets of the education system and of
the social environment within which education occurs. Our model is consistent with views that
student achievement may affect other characteristics of a school, such as school climate or the
choices of teachers to teach at the school. Using structural equation modeling, each factor other
than school size is a latent variable that is estimated by multiple indicators. Finally and most
importantly, the modeling permits the investigation of interrelations among these facets of public
school education.

Analytical Method
The SASS student achievement subfile contains school-level statistics on hundreds of
measures for over 2,000 public schools in 20 states. The potential for analyses of this database is
enormous. In this report, we have constructed a set of 18 composites of SASS items. For a
baseline demonstration of analytical feasibility, the database has essentially been reduced to the
intercorrelation matrix of these 18 composites, along with two assessment scores for schools at
each of three grade levels, plus, for the purpose of standard error estimation, an indicator of the
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state in which each school resides.29 The raw correlations between the 18 composites and the two
achievement measures do not provide meaningfully interpretable information, however, because
many of the apparent correlations are mere reflections of correlations among other measures, and
other “real” correlations are masked by confounding measures and can only be uncovered by
controlling for those confounders. Thus, the first meaningful stage of analysis is to examine
partial correlations between achievement measures and SASS composite measures of school
organization and climate and teacher qualifications, controlling for social background factors.
Partial correlation analysis, as a method of testing for significant relations between school
composites and achievement measures, has the advantage that it does not presuppose a causal
ordering among the school composites and achievement measures. However, the picture that
partial correlations provide of the correlates of achievement is limited in that the multivariate
structure is not apparent. For example, the partial correlations of both normative cohesion and
school climate with achievement may be positive, but one cannot discern from them whether this
is due to a common factor in climate and cohesion or to independent factors. A form of
multivariate regression is needed to identify the more complex structure.
The simplest form of multivariate regression is ordinary least squares (OLS) linear
regression. This methodology can reveal the multivariate structure if its assumptions are
satisfied, but an important assumption in OLS modeling, which limits its value for educational
research, is that the “predictor” measures are measured without error. With many databases, this
assumption is untestable, because only a single measure of each construct is available. However,
the SASS database, with its multiple sources of information about school-related constructs,
offers the opportunity to take measurement error into account when modeling the structural
relations among factors. Structural Equation Modeling (SEM) jointly models the structural
relations among latent factors (as in figure 2), while simultaneously modeling measurement error
(as in figure 3). Computer programs such as LISREL, EQS, and SAS PROC CALIS can be used
to estimate the variance components in SEM (see Bollen 1989). The primary analytical results
presented in this report are SEM analyses based on SAS PROC CALIS estimation.
Structural equation modeling is particularly helpful in specifying, estimating, and testing
hypothesized relationships among meaningful concepts or factors,30 by allowing such concepts to
be estimated from several indicators or measures. Employing SEM, we are able to base our
estimation of each concept on multiple indicators, to evaluate the interrelations among the
indicators (covariance on the measurement level), and to evaluate the relationships among the
concepts in the model. As mentioned briefly earlier, the composition of each factor or latent
variable is determined using both empirical and substantive criteria. We combine multiple
questionnaire responses based on confirmatory factor analysis, yet we also maintain a judgment
29

Although exploration of other functional forms may yield additional insights, estimation purely in terms of linear
models is an efficient initial step, because software packages are readily available and most important relations
among educational factors are monotonic and therefore “visible” to linear analyses.
30

Technically referred to as latent variables, yet also known as unobserved or unmeasured variables.
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as to the substantive coherence of each factor.
The model specification for our estimation of student achievement is:
0Achievement ='11>Background + '12 0Organization + '13 0Teachers +'14 0Climate + *1
where:
0factor is a latent factor that may be affected by other factors in the system;
>factor is a latent factor that is not affected by the other factors in the system;
'11 is the vector of coefficients for the vector of three independent social background factors;
'12 is the vector of coefficients for the vector of four school organization factors;
'13 is the coefficient for the teachers’ qualification factor;
'14 is the coefficient for the school climate factor; and
*1 represents other unmeasured factors that may affect a school’s achievement level.31
More specifically, the model for correlates of average academic achievement relates
variation on achievement to variation on eight latent variables. A complementary measurement
model relates each of the latent predictors to multiple SASS measures, with the exception that
school size is based on a single measure. The SEM specification is:
0Achievement = '11 0School climate + '12 0Tchr qualifications + '13 0Teacher control + '14 0School size
+ '15 0Class size + '16 0Norm cohesion + '17 >Language + '18 >Poverty + '19 >Race + *1
0School size

='21 >Language + '22 >Poverty + '23 >Race + *2

0Class size

='31 0School size + '32 >Language + '33 >Poverty + '34 >Race + *3

0organization and >background consist of multiple individual factors and therefore, numerous measurement-level
specifications are included in this model, as shown in figure 3. Here are the measurement specifications, using the >
factor “poverty” as an example:
31

X R.Lunch = 81 >Poverty + ,x1
X Poverty.Problem = 82 >Poverty + ,x2
Where, X R.Lunch is the observed indicator of >Poverty that identifies the ratio of students that are eligible for the school’s
lunch program, 81 is the coefficient relating to >Poverty, and ,x1 is the related measurement error term; and
XPoverty.Problem is the observed indicator of >Poverty that identifies the average teachers’ response to whether poverty is a
problem at the school. Note that SASS teacher responses that identify prevalent problems, such as this observed
indicator of poverty, are also assumed to be affected by a general “teacher attitude and opinions” latent variable, as
indicated in figure 3.
Similar to the identification of exogenous latent variables, the measurement-level specification for the achievement
factor is:
YRead.Achieve = 8Y1 0Achievement + ,Y1
YMath.Achieve = 8Y2 0Achievement + ,Y2
Where, YRead.Achieve is the observed indicator of the latent endogenous factor student achievement (0Achievement), 8Y1 is
the coefficient relating to 0Achievement, and ,Y1 is the measurement error term. Similarly, YMath.Achieve is the second
observed indicator of the latent endogenous factor student achievement (0Achievement), 8Y2 is its coefficient relating to
0Achievement, and ,Y2 is its measurement error term.
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0Tchr qualifications ='41 0School size + '42 >Language + '43 >Poverty + '44 >Race + *4
0Norm cohesion

='510School size + '52 >Language + '53 >Poverty + '54 >Race + *5

0Tchr control

='610School size+ '62 0Norm cohesion+ '63 >Language+ '64 >Poverty+ ,65 ςRace+ *6

0School climate

='71 0Tchr control +'72 0School size + '73 0Class size + '74 0Norm cohesion
+ '75 >Language + '76 >Poverty + '77 >Race + *7

Because the data are correlational, it should be pointed out that the analysis is also
consistent with views that characteristics such as school climate, cohesive norms, cooperation,
and satisfaction are affected by the kinds of skills and attitudes that children bring to the school,
which are best reflected in achievement scores. For example, if the student peer norm is to focus
on class work, there is likely to be less of a problem with absenteeism, tardiness, and class cuts.
Likewise, a negative correlation between average class size and average achievement may
indicate that smaller classes facilitate achievement, but it may also be due to a socioeconomic
variation between school communities, which affects both class size and achievement.
Nevertheless, the methodology for the analyses is a variant of linear modeling, with asymmetric
“independent” and “dependent” variables. Therefore, although the correlational results may
appear to be couched in terms of “effects” of some factors on others, these “effects” merely
indicate the partitioning of variance in the “dependent” factors into covariances with
“independent” factors. This use of the term “effect” should not be confused with its use in the
description of causal relations. Without controlled experimental studies, the direction of causality
cannot be inferred, only conjectured.
In addition to SEM analyses and in order to verify the robustness of the findings, we also
carried out ordinary least squares (OLS) linear regression analyses.32 For these analyses, we
created composites for poverty, English language proficiency, race/ethnic minority, teacher
qualifications, school climate, school size, class size, teacher control, and normative cohesion,
using the same measures as in the SEM analyses. The linear regression equations are exactly the
same equations as the structural equations given above, with factors replaced by the explicit
composites indicated in figure 3. Each composite was created by adding together the
corresponding measures after scaling each in standard deviation units. Separate regressions were
performed for elementary, middle, and secondary schools. Finally, because this report was not
focusing on differences in achievement correlates between states, the powerful analytical
32

The major difference between the two methodologies is in how they treat measurement error in predictive
measures. The basic assumption of OLS linear regression is that predictors are measured “without error.” That is,
each estimated coefficient represents the extent to which a measure, per se, not an underlying construct that it
measures, accounts for variation in the dependent variable. SEM analysis, on the other hand, accounts for
measurement error and allows for the specification of correlations among both the constructs and the measurement
errors. SEM’s greater flexibility must be weighed not only against the additional computational complexity, but also
against the additional complexity of interpretation. Relations among latent variables do not have the same simplicity
as relations among observable variables. Therefore, our approach is to examine and compare the results of both
methodologies to identify robust patterns in the correlates of school-level achievement.
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technique of hierarchical linear modeling (HLM) was not used. Hierarchical modeling would be
a powerful tool in the use of these data to study the effects of state educational policies on school
factors and achievement.
Weights and Standard Errors
In order to provide the basis for publishing state-by-state figures, the SASS sample of
public schools is selected as a stratified random sample, with similar numbers of schools in each
state. One result of this sampling method is that to support national estimates, SASS schools in
states with a population of many schools have substantially higher weights than SASS schools in
states with fewer schools. Although this variation in weights removes bias in national estimates,
it also reduces the precision of (weighted) estimates. For research goals of understanding
relations among school factors, rather than of generating unbiased national estimates of counts
and averages, the use of weights is not only unnecessary, but also limits the power of the SASS
data to address the goals.
Therefore, to identify generalizable correlates of school average student achievement,
analyses were carried out without use of SASS weights. This has the effect of weighting less
populous states equally with more populous states; but this is more likely to affect the estimates
of the sizes of effects, not the outcomes of tests of the statistical significance of overall relations.
In fact, the unweighted distribution of the grade levels and locales of the schools on the SASS
student achievement subfile more closely matched the total population of public schools than did
the weighted distribution of those schools. Evidently, the categories of schools with the largest
SASS weights also tended to be the categories most likely to have state assessment data.
The value of the SASS student achievement subfile depends on whether meaningful
patterns of statistically significant results emerge from analyses of relations between SASS
measures and achievement. Thus, assessment of statistical significance is central to the study.
Unfortunately, usual tests of statistical significance available in common statistical packages are
based on the assumptions of simple random sampling, and the SASS student achievement subfile
is far from a simple random sample. For estimation of standard errors, SASS provides replicate
weights. However, because we did not use weights, the SASS replicate weights could not be used
to estimate standard errors. Since the SASS student achievement subfile is stratified by state and
there are definite between-state components of variance in the measures used,33 estimates of
standard errors based on simple random sampling formulas tend to underestimate true standard
errors by factors of as much as two. To compute better estimates of standard errors, we carried
out analyses on repeated random half-samples of the schools on the subfile. Specifically, 100
randomly selected half-samples of states were selected; the analytical results were obtained for
each half-sample; and the standard deviation of these results served as the estimate of the
33

In particular, the achievement measures were constructed specifically to include a component of between-state
variance based on State NAEP results.
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standard errors.34 It should be noted that this method of estimation of standard errors does not
treat the 20 states as consisting of a universe of “strata,” but rather as a set of “clusters” of
schools, supporting generalization to a superpopulation of states that are like those included. If
one were to use this database merely to generalize to schools in the selected 20 states, smaller
estimates of standard errors would be obtained, because between-state variation would be treated
as fixed, rather than random. Those standard errors could be estimated by replicating halfsamples of schools within each state, rather than half-samples of states.

34

The loss of precision from using half-samples instead of the full sample essentially exactly compensated for the
fact that the repeated samples were each half of the “population” from which they were sampled. Both the sample
size effect and the finite sampling correction involved a factor of two.
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Results
Two major questions are addressed by these analyses of the SASS student achievement
subfile:
Are organizational factors and school behavioral climate correlates of
school mean assessment scores?35
How is empirical evidence on the correlates of achievement affected by
the removal of between-state variation from measures?
The value of the SASS student achievement subfile is tested by the answers it gives to the
first question. Although the analyses reported here merely scratch the surface of the potential for
analyses of these data, they should provide evidence of a meaningful pattern of relations between
school-level factors and assessment scores. The second question addresses the issue of the
importance of using the State NAEP results to represent the between-state variation in
achievement which state assessments cannot capture.
Relations among factors characterizing schools are likely to be attenuated by
measurement error in the measures of those factors, as well as by less than perfect test score
reliability; however, because the SASS database contains multiple measures of each factor and
state assessment scores are available for two different areas, math and reading/language arts,
structural equation modeling (SEM) can be used to reduce the analytical “noise” caused by
measurement error. The SEM estimation program in SAS (PROC CALIS) was used to find the
best fitting model for these data, but because the data were clustered in states, standard error
estimates produced by that program were only useful as general guidelines for exploratory
analyses. Estimates of standard errors used in tests of statistical significance were obtained by a
series of 100 random half-sample replications of the estimation program—half samples were
drawn at the state level to incorporate between state variation in the estimation of standard errors.
To corroborate the results of SEM analyses, as well as to bridge the analyses at the
individual state level, for which the database was not sufficiently large for stable SEM
estimation, ordinary least squares (OLS) linear regression model estimation was carried out for
the same models. In the OLS analyses, the SEM latent factors were replaced by balanced linear
combinations of the same measurements used in the SEM analyses to define the factors.
Because a substantial percentage of variation in school characteristics is between
elementary and middle and middle and high schools, meaningful analyses must compare only
schools at the same level. Therefore, all analyses were carried out separately for elementary,
middle, and secondary schools.36 For the three separate levels, the same qualitative SEM
35

Originally, teacher qualifications were also to be included in this question. However, the data did not support the
use of the proposed composite of average sampled teacher’s education and experience.
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Files were also created for combined-grade (K–12) schools. However, the analyses for combined-grade schools
are not reported, due to problems in obtaining a good model fit.
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specifications were used, although different parameter estimates were obtained.
Two categories of school-based factors are included in these analyses: school behavior
climate, based on teachers’ perceptions of problems in the school, and four organizational
characteristics, school and class sizes, normative cohesion, and teachers’ sense of control and
influence. As a first step in exploring the relations between these factors and achievement scores,
partial correlations of the school-based SASS factors with achievement and with each other are
shown in table 4. These partial correlations represent the bivariate relations among the factors,
partialing out the three background factors of poverty, language barriers, and race/ethnicity.
Although the partial correlations are neutral with respect to direction of causality, they do
not capture multivariate relations among the school-based factors. For example, are the negative
partial correlations of school and class size with achievement in middle schools independent
effects, or is one of the correlations a byproduct of the high intercorrelation between school and
class size? A more interpretable picture of the interrelations among the factors can be obtained
from multiple regression and structural equation modeling.
Ordinary least squares (OLS) multiple regression is a second step in the analysis of
school-based correlates of achievement. Separate equations can be modeled for a composite of
reading and mathematics achievement and for composites of measures representing school
climate, normative cohesion, teachers’ influence, class size, and school size. (In this analysis, the
observed measures were weighted equally in defining each composite, by transforming each to a
standard score before averaging.) Unlike partial correlations, multiple regression differentiates
between “predictor” and “dependent” variables, although the interpretation of equations remains
merely that a combination of predictors is correlated with the dependent variable. Estimates of
standardized regression coefficients for the equations indicated in figure 2 are shown in table 5.37
An important limitation of OLS regression is that while variance in each (intermediate)
endogenous factor is partially accounted for by other factors, each factor is assumed to be
measured without error in predicting other factors. For survey measures, that assumption is not
supportable, and a preferable method of analysis is structural equation modeling, which takes
measurement error into account in estimating the proportions of variance in factors accounted for
by other factors. Estimates of coefficients for the SEM corresponding to figure 2 are shown in
table 6.38
If all of the school-based predictors in the OLS regression equations were uncorrelated
with each other, then the standardized regression weights displayed in table 5 would, to a first
37

The same factor definitions are used in tables 4 and 5. Estimates of coefficients for background factors are not
shown in table 3, because the coefficients are not germane to the exploration of school-based correlates of
achievement.
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The corresponding structural equation coefficients for the background factors are not shown in table 6, because
they are not germane to the exploration of school-based correlates of achievement. As expected, SEM analyses
confirm that all measurement variables are indeed significantly related with the corresponding factors, as indicated in
figure 3. See appendix A for results of SEM on the measurement level.
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approximation, be the same as the partial correlations displayed in table 4. Furthermore, if all of
the indicators of each factor in the SEM analysis were perfectly intercorrelated, then the results in
table 6 should be approximately the same as those in table 5. (The approximation would not be
exact, because the SEM equations are estimated jointly, while the OLS equations are estimated
separately.) Thus, substantial differences in corresponding coefficients between these tables
demonstrate the impact of measurement error and multivariate interactions.
Although SEM is the preferred method of analysis for such analyses, because it takes into
account the measurement error in predictors, estimation of SEM coefficients requires a large
number of degrees of freedom, and the resulting estimates can be sensitive to intercorrelations
between the indicators of the various factors. Thus, to assess the robustness of the SEM results, it
is useful to compare the results from the three approaches. Where they are in conflict, further
study of the fit of the data to the assumptions of the method is warranted.
For example, compare the SEM and OLS regression results for the relations between
achievement, school size, and class size in middle schools. In table 5, we see that according to
OLS regression analysis, neither is a significant relation; but in table 6, the structural relation
between the class-size factor and achievement is significant. This apparent conflict is due to the
fact that the school-size and class-size factors are so closely correlated that their individual
coefficients cannot be stably estimated by OLS regression, given the size of the sample.
SEM results must be interpreted carefully however, because the apparent implied causal
direction in the regressions is not valid. Simple interpretation of the results in table 6 requires
that one assume that the arrows in the causal model shown in figure 2 imply causality.39 Any
significantly positive or negative coefficient might also reflect either a causal relation in the
opposite direction or the existence of a third factor that has a causal relation to both factors.40, 41
Simultaneously interpretation of the results presented in tables 4, 5, and 6 provides
information about the school-based correlates of achievement and about the extent to which
measurement error and correlated predictors can distort analytical results. Through these
analyses, we address the following question:
Are school climate, class size, school size, and teachers’ perceptions of normative
cohesion and sense of control statistically significantly related to reading and
mathematics achievement, based on the SASS student achievement subfile?
For the purposes of inferring statistical significance, standard errors of the tabulated estimates
were estimated by replicating the analyses on 100 random half samples of the database. To
39

The selection of factors for exclusion from particular structural equations was based on trial estimation runs in
which the goodness of fit index was improved by their deletion.

40

Table 6 does not include the coefficients for the measurement equations portrayed in figure 3. These coefficients
are presented in appendix A.

41

Parameter estimates for a variant of the model in figure 2, in which the positions of school climate and
achievement are reversed, are given in appendix B.
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incorporate the design structure, each half sample included either all or none of the SASS schools
in a particular state. Because this is an exploratory study based on 20 states, some results are
described as “approaching significance” when corresponding Student’s t-values are near "1.96.
These are results which might well be significant at the .05-level if a few more states were added
to the database.
Although a teacher qualification factor is included in the model shown in figure 2 as
noted previously, the reliability and coherence of the SASS school-level composite of teacher
experience and education, as a characteristic of a school (but based on a small sample of
teachers) is weak. Unlike the factors based on teachers’ perceptions (school climate, normative
cohesion, and sense of control), which can have a communality based on common perceptions of
the school as a workplace environment, teachers’ experience and education are naturally highly
variable within a school as new teachers are continually added to replace highly experienced
teachers who retire. Investigation of these teacher qualification indicators as correlates of
achievement appears to require achievement data at the individual classroom level.
In fact, the SEM analyses frequently failed to converge when the teacher qualification
factor was included, and when they did, the results just as frequently indicated a negative relation
as a positive one. Therefore, the teacher qualification factor has been omitted from the anlayses.
In the next sections, we evaluate the evidence that school climate and organizational
characteristics are correlates of achievement at the school level.
School Climate
The partial correlations in table 4 indicate that a positive school behavioral climate is a
correlate of higher average achievement at the middle and secondary levels, although there is not
a significant relationship at the elementary level. The increasing correlation over grade levels is
expected, because the frequency of behavior problems that are included in the SASS
questionnaire increases with students’ ages. It may be that in elementary schools, serious
problems are sufficiently rare that no pattern of relations with achievement can emerge.
Although the OLS regression results in table 5 confirm this finding, the SEM results in
table 6 do not. The reason for this lies in the fact that the school climate factor is, itself, highly
predictable from the other factors. The inclusion of the structural equation predicting the school
climate factor causes the other factors to be estimated as slightly more similar to school climate
than they would otherwise be. Thus, in the structural equation for achievement, they jointly take
the place of school climate. In the OLS regression equation for achievement, on the other hand,
the school climate composite is correlated with achievement over and beyond its relations with
other composites.
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Table 4.— Partial correlations of organizational and climate factors associated with
student achievement in public elementary, middle, and secondary
schools, controlling for background factors
Elementary
Middle
Secondary
Factor 1
Factor 2
(n = 1123)
(n = 496)
(n = 595)
Student
School size
–0.10
–0.19*
+0.03
achievement
Class size
Normative cohesion
Teachers’ influence
School climate

–0.06
+0.00
+0.04
+0.03

–0.19*
+0.01
+0.16*
+0.09*

–0.13*
–0.08*
+0.17
+0.11*

–0.14*
–0.15
+0.34*
+0.18*

–0.26*
–0.24*
+0.41*
+0.20*

–0.36*
–0.25*
+0.44*
+0.26*

–0.13*

–0.14*

–0.22*

–0.09
+0.35*

–0.03
+0.27*

–0.13*
+0.26*

+0.02

–0.01

–0.09*

–0.07

–0.03

–0.07

+0.33*

+0.48*

+0.54*

School climate
School size
Class size
Normative cohesion
Teachers’ influence
Teachers’ selfperceptions of
influence

School size
Class size
Normative cohesion
School size

Normative
cohesion

Class size
Class size
School size

NOTES:Table entries are partial correlations, partialing out poverty, language, and race/ethnic factors.
(*) p<.05 based on repeated half-sample standard deviations.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and state reading and mathematics assessment scores for publics
schools in 20 states.
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Table 5.—OLS standardized regression weights for organizational and climate
factors associated with student achievement in public elementary, middle,
and secondary schools
Elementary Middle
Secondary
Independent effects
Dependent factor
(n = 1123) (n = 496)
(n = 595)
Student achievement
School size
–0.07
–0.07
+0.18*
Class size
–0.02
–0.10
–0.15*
Normative cohesion
–0.01
–0.05
–0.15*
Teachers’ influence
+0.02
+0.11*
+0.15
School climate
+0.00
+0.03
+0.16*
0.46
0.55
0.51
r2
School climate
School size
–0.09*
–0.15*
–0.23*
Class size
–0.06
–0.11
–0.06
Normative cohesion
+0.25*
+0.29*
+0.31*
Teachers’ influence
+0.04
+0.05
+0.08
r2
0.51
0.58
0.57
Teachers’ selfSchool size
–0.15*
–0.15*
–0.21*
perceptions of
influence
Normative cohesion
+0.36*
+0.26*
+0.22*
r2
0.18
0.15
0.20
Normative cohesion
School size
+0.02
–0.01
–0.10*
2
0.07
0.02
0.03
r
Class size
School size
+0.35*
+0.51*
+0.55*
2
r
0.14
0.28
0.38
NOTES:(*) p<.05 based on repeated half-sample standard deviations.
r2 values include effects of three background factors in addition to factors shown.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and state reading and mathematics assessment scores for publics
schools in 20 states.
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Table 6.—SEM associations of organizational and climate factors with student
achievement in public elementary, middle, and secondary schools
Elementary Middle Secondary
Independent effects
Dependent factor
(n = 1123) (n = 496) (n =5 95)
Student achievement
School size
+0.04
+0.06
+0.32*
Class size
–0.25
–0.38*
–0.36*
Normative cohesion
–0.06
–0.01
–0.06
Teachers’ influence
+0.03
+0.07
–0.01
School climate
–0.11
–0.05
–0.08
2
r
0.72
0.87
0.82
School climate
School size
Class size
Normative cohesion
Teachers’ influence
r2

School size
Normative cohesion
r2

–0.09
–0.12
+0.26*
+0.01
0.58

–0.14
–0.18
+0.33*
+0.09
0.62

–0.28*
–0.00
+0.29*
+0.13
0.68

–0.11
+0.39*
0.22

–0.06
+0.35*
0.26

–0.20*
+0.31*
0.45

–0.02
0.09

–0.11
0.03

–0.18*
0.09

+0.47*
0.32
Statistical Summary Measures

+0.57*
0.42

+0.63*
0.51

Teachers’ selfperceptions of
influence

Normative cohesion
School size
r2
Class size
School size
r2

GFI (AGFI)
P2 (d.f.)

0.96 (0.93) 0.92 (0.87) 0.93 (0.88)
426 (100) 395 (100) 432 (100)

NOTES: Entries in table standardized gamma coefficients.
(*) p<.05 based on repeated half-sample standard deviations.
r2 values include effects of three background factors in addition to factors shown.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for Public
Schools in 20 States.
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So, is school climate a correlate of achievement in middle and secondary schools? Should
educators expect that improving school climate might contribute to improved test scores?
Examination of the correlates of school climate in tables 4, 5, and 6 sheds some light on this
issue. The results from all three sets of analyses suggest that school behavior climates are better
in schools with high normative cohesion (i.e., where teachers feel that they have common goals
and cooperate) and in smaller schools, especially among students in higher grade levels.
Although cohesion and climate are correlated with each other, the partial correlation of
achievement with cohesion is smaller than its correlation with climate, so in the OLS regression,
cohesion becomes a moderator, with a negative coefficient, magnifying the positive coefficient
for climate. Two factors in the SEM model eliminate the effect, suggesting that it is an artifact of
OLS regression. First, the contribution of normative cohesion to school climate is explicitly taken
into account, and second, the “method” factor representing teachers’ positive or negative
response tendencies is included. The ambiguity of this relation is reinforced by the reversal of the
equations for school climate and achievement. The fit of the data to the reversed model, shown in
appendix B, is essentially the same as the fit of the data shown in table 6.
The message from these analyses, based on the assumptions embodied in figure 2, is that
steps to increase normative cohesion among staff may go hand-in-hand with improving school
climate, but that these factors are not strong correlates of assessment scores when measurement
error is taken into account.
Class Size
As predicted by most current research, reduced class size is related to higher academic
performance. Blatchford and Mortimore (1994) offer a number of possible explanations for the
relationship between class size and student achievement. They point out that small class size may
facilitate a more individualized and more effective instruction, more complete curriculum
coverage, and greater student involvement in classroom activities. Such an environment of
personal attention also shapes a more settled and more orderly school environment.
In view of this, it is not surprising that the partial correlations in table 4 are significant at
the middle and secondary school levels, the regression coefficient in table 5 at the secondary
level is significant, and the SEM coefficients in table 6 are large and significant or nearly
significant at all three grade levels.
It seems clear that average class size in a school is a correlate of achievement among
secondary schools, and the inconsistency of the evidence at the middle school level is minor,
since the nonsignificant OLS regression weight is in the consistent direction, with t = –1.33. At
the elementary level, the evidence is somewhat weaker, in that, although the SEM coefficient
approaches significance (t=–1.93), the partial correlation coefficient (t=–0.57) and the OLS
regression coefficient (t=–0.09) are not different from random variation. This appears to be an
instance where the flexibility of the SEM method may enable it to uncover a relation that is
hidden by the imperfect relations between observed indicators and underlying factors. Partial
correlations and regression equations are based on predefined unweighted averages of the
School-level Correlates of Academic Achievement: Student Assessment Scores in SASS Public Schools
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indicators of achievement, reading and mathematics scores, and of the class size measures; but
SEM can give greater weight to the more predictable measure of the achievement factor, which
in elementary schools is reading, as opposed to mathematics, and to the more predictable classsize measures, which are student/teacher ratios and teachers’ satisfaction with class size, rather
than teachers’ reports of average class size. (See Appendix A for the relative weights given to the
measures in the SEM analysis.) Subsequent SEM analyses for elementary schools corroborate
this by indicating that the class size factor accounts for a statistically significant percentage of the
variance in reading scores (McLaughlin and Drori, 1998).
School Size
The SEM and OLS results in tables 5 and 6 both indicate that there is higher achievement
in larger secondary schools, but that there is no significant relation between school size and
achievement among elementary and middle schools. The bivariate partial correlations shown in
table 4 generally indicate a more negative relation between school size and achievement than do
the SEM and OLS multivariate analyses. This is because the correlations fail to take into account
a confounding measure: school size and class size are highly correlated factors, and the negative
partial correlation between school size and achievement among middle schools is due to the
significant correlation of both of these factors with class size.
School size also appears to be a correlate of school climate—smaller schools tend to have
better behavioral climates, as perceived by teachers. However, according to the SEM analysis,
this relationship is only statistically significant at the secondary school level (telementary=–1.64,
tmiddle=–0.35, tsecondary=–3.44). A similar finding holds for teachers’ perceptions of control over
their classrooms and influence on school policies: according to the bivariate partial correlations
and OLS regressions, perception of influence is greater at small schools at all levels, and the
SEM results are in the same direction, but not statistically significant. This may be a case in
which the database is not sufficiently large for the SEM methodology to identify a relation as
significant: due to the flexibility of the method, fits to different half-samples of states yield more
varying parameter estimates than ordinary least squares or bivariate correlations would indicate.
To summarize the correlates of school size, we find that although teachers in small
schools perceive fewer problems, test scores are not higher, other things equal. On the contrary,
in secondary schools, higher average test scores are found in larger schools. These findings are
not fully consistent with the latest wave of empirical research (for example, Lindsay 1982,
Pittman and Haughwout 1987, Lee and Smith 1993, 1995, albeit in schools other then at
secondary level) and the reform agenda raised on their basis (e.g., Oxley 1994, Boyer 1995).
While these studies refer to school “smallness” as an advantage and a desired quality, in spite of
its merely indirect effect on achievement, our findings suggest that (1) larger secondary schools
may have resources that contribute to higher achievement and (2) any relation between small
enrollments and high achievement in elementary and middle schools may be explainable in terms
of the smaller class sizes in these schools.
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Normative Cohesion
Normative cohesion among the staff members is centered on organizational culture,
rather then a structural feature like size. In these analyses it is identified with a combination of
perceived clarity of school norms and perceived cooperation among staff. While the expectation
is that the cultural cohesion establishes a stable foundation for performance, the SASS studentachievement subfile reveals no such relationship between school staff cohesion and student
academic achievement. In fact, there is a suggestion of a negative relationship at the secondary
level. Yet, school staff cohesion is a strong correlate of school behavioral climate and teachers’
sense of influence over school affairs. One explanation of this paradoxical situation may be that
administrators in some lower achieving schools feel a greater need to convey clear norms to
teachers and to foster cooperation.
Sense of Control and Influence
According to bivariate partial correlations and OLS regression results, teachers’ sense of
control over classroom practices and influence in shaping policy in the school appear to form a
significantly positive correlate of achievement in middle schools, and in secondary schools, the
relation approaches significance (tcorrelations=1.88, tregression=1.87). However, SEM analyses do not
find this relationship to be significant, suggesting that the relation may be due to interactions
with other measures, such as normative cohesion and school size.
The finding that normative cohesion is a positive correlate of sense of control and
influence is consistent with Ingersoll’s (1996) conclusion that teachers’ autonomy and influence
“make an important difference for the amount of cooperation or conflict in schools” (p. 171).
Relying on similar items in the SASS 1987–88 survey, he adds that this relationship varies by the
locus of teachers’ control: when locus is fundamentally social (i.e., “selection, maintenance, and
transmission of behaviors and norms;” p. 171), rather than concerned with curriculum and
instruction (i.e., “selection of textbooks, topics, materials, and teaching techniques;” p. 171), then
the association between teachers’ lack of power and conflict in school is strongest.
Overall, there is evidence in the SASS student-achievement subfile that organizational
characteristics of schools are correlates of student achievement. SASS offers an abundance of
opportunity to assess organizational characteristics in American schools (see Baker 1996).
Hence, while we examined merely four organizational characteristics in this report, future work
may concentrate on such organizational features as organizational inertia (for example, in regards
to personnel tenure); organizational change (for example, in regards to reform issues); or
autonomy (both an intra-organizational feature—room for initiatives—or an inter-organizational
features—dominance of the school district over major decision-making issues).
The interpretations of the results in tables 4, 5, and 6 as they relate to the model in figure
2 are limited by the lack of a valid and reliable school-level teacher qualification factor. It is
likely that some of the variance in school-level achievement is explained by average differences
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in teachers’ qualifications and that some of the covariance with other factors is mediated by the
missing teacher qualification factor. Addition of data from other sources, such as information on
the selectivity of the colleges from which the teachers were graduated, or district per-pupil
expenditures for instruction, adjusted for cost-of-education variations, may fill this gap.
Otherwise, study designs such as NELS:88 and NAEP (when specific teacher questionnaires
were matched to specific students’ performance) are more appropriate for assessing the
correlation between teacher qualifications and achievement.
Comparisons of Between- and Within-State Correlates of Achievement
The findings presented in the preceding section are based on achievement measures
which combine (a) state assessment information for within-state variation and (b) State NAEP
information for between-state variation. These analyses could also be carried out relying purely
on the state assessment information, essentially aggregating the results of 20 separate within-state
analyses into summary findings. Within-state analyses would be less powerful, to the extent that
relations of interest are between-state relations. For example, if class sizes are mandated to be
fairly uniform within states, then most of the variation in class sizes may be between states. In
that case, while analyses using State NAEP information uncover a relation between class size and
achievement, similar within-state analyses would not. Considering variation in achievement
correlates to occur at three levels: between states, between schools in the same state, and between
students in the same school, pooled within-state analyses would be sensitive only to relations at
the second of these levels.
On the other hand, the inclusion of between-state variation based on State NAEP has two
costs. First, additional assumptions are required because the only State NAEP information
available for the 1993–94 school year is in fourth-grade reading. The generalization of the results
to middle and secondary schools, and to an achievement factor that includes mathematics,
assumes that between-state variation in achievement is relatively uniform across grades and
between reading and mathematics. As noted in the discussion of the development of this
measure, comparisons of state means from State NAEP in 1992 and 1996 support this
assumption. Furthermore, the results presented in tables 4, 5, and 6 indicate that the results are
not attenuated at the middle and secondary level relative to the elementary level, contrary to
expectations (if the extrapolations to higher grades were not valid). In fact, there are more
statistically significant relations at the secondary level than at the elementary level.
Second, the effective sample sizes may be dramatically reduced when between-state
variation is taken into account. Although there are 1,123 elementary schools, 496 middle schools,
and 595 secondary schools in the database, they are found in only 20 states (in only 17 states for
middle and secondary schools). If the primary variation in achievement or in SASS measures is
between states, then the effective sample sizes may be closer to 20 than to 500, 600, or 1,100.
The question of how great the reduction in sample size is, depends on the percentages of variance
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of the estimates that are between- and within-state. These percentages and the corresponding
effective sample sizes for means are shown in table 8.42 When compared with the effective
sample sizes for pooled within-state analyses, which are essentially the number of schools, minus
the number of states, it becomes apparent that if the design effects on the SEM estimates, OLS
regression weights, and partial correlations are as great as the design effects on mean estimates,
then much larger effects are needed for statistical significance in the analyses presented in the
preceding section than would be needed in pooled within-state analyses.43
The largest relative between-state variances in this sample are in achievement, school
sizes, and class sizes, as well as percentages of minorities and of limited English proficient (LEP)
students. The percentages of minorities and LEP students were included in all of the analyses,
and school size was included in all of the SEM and OLS regression analyses. On the other hand,
most of the variation in teachers’ perceptions of school behavior climate and normative
cohesiveness was between schools in the same state, not between states; and the percentage of
students eligible for the national free lunch program was also nearly uniform across the 20 states.
To determine whether the information added by using State NAEP to capture betweenstate variation compensates for the reduction in effective sample sizes in partial correlation,
SEM, and OLS regression estimation, parallel pooled within-state analyses were carried out by
subtracting state means from all measures used in the analysis. The results are displayed in tables
8, 9, and 10, which parallel tables 4, 5, and 6.
First, the pooled within-state results which involve only SASS measures, not the
achievement measures, follow patterns similar to the patterns when between-state variance is
included. That is, the correlations between school size and average class size, and among
teachers’ perception of influence, normative cohesion, and school climate, are positive whether
or not between-state variance is considered.
Second, the within-state relations of school-based factors to achievement differ from the
overall relations, because the overall relations are sums of between- and within-state
components. Therefore, to interpret the differences between tables 8, 9, and 10 and tables 4, 5,
and 6, we must simultaneously examine the between-state relations. With few states, regression
estimates based on states as units are not stable; however, the standardized coefficients in these
regression functions, shown in table 11, help to explain the results in tables 8, 9, and 10.
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Some random variation between states would be expected, as a result of between-school variation. However, the
proportion of variance that is systematically between states is estimated from a comparison of the variance of
estimated state means to the pooled within-state variance, taking into account the effective sample size (number of
schools) in each state sample and subtracting the expected random variation between states.
43

That is, the standard errors computed in testing for statistical significance by repeatedly randomly selecting half of
the states for analysis were much larger than they would if there were no systematic variation between states.
Generally, standard errors are proportional to the reciprocal square root of the effective sample sizes, other things
equal.
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Table 7.—Percentage of between-school variance that is systematically between states
Elementary
Middle
Secondary
(n = 1,123)
(n = 496)
(n = 595)
Percent
Effective
Percent
Effective
Percent
Effective
between state sample between state sample between state sample
variance
size
variance
size
variance
size
Achievement

32 %

53

30 %

43

39 %

25

8%

199

8%

132

8%

104

Racial/ethnic
minority

29 %

62

33 %

39

48 %

20

Language
barriers
School size

27 %

65

13 %

88

34 %

28

27 %

65

48 %

28

25 %

40

Class size

34 %

53

50 %

26

48 %

20

School climate

6%

246

9%

120

11 %

78

Teachers’
perception
of control

12%

133

19 %

64

28 %

35

Teachers’
perception of
cohesiveness

2%

488

8%

125

6%

140

Poverty

SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for Public
Schools in 20 States.
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Table 8.—Pooled within-state partial correlations of organizational and climate factors
associated with student achievement in public elementary, middle, and
secondary schools, controlling for background factors
Elementary
Middle
Secondary
Factor 1
Factor 2
(n = 1123)
(n = 496)
(n = 595)
Student
School size
+0.03
–0.06
+0.12
achievement
Class size
+0.02
–0.09*
+0.01
Normative cohesion
+0.08*
+0.09
–0.02
Teachers’ influence
+0.00
+0.08
+0.10
School climate
+0.10*
+0.23*
+0.18*
School climate
School size
Class size
Normative cohesion
Teachers’ influence

School size
Class size
Normative cohesion
School size
Class size

Teachers’ selfperceptions of
influence

Normative
cohesion

0.18*
–0.03
+0.33*
+0.22*

–0.21*
–0.19*
+0.44*
+0.29*

–0.35*
–0.26*
+0.43*
+0.37*

–0.15*
–0.14*
+0.39*

–0.13*
–0.13
+0.41*

–0.23*
–0.25*
+0.44*

–0.06
–0.07*

–0.02
–0.08*

–0.16*
–0.14*

+0.32*

+0.35*

+0.55*

Class size
School size

NOTES: Table entries are partial correlations, partialing out poverty, language, and race/ethnic factors.
(*) p<.05 based on repeated half-sample standard deviations.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for
Public Schools in 20 States.

School-level Correlates of Academic Achievement: Student Assessment Scores in SASS Public Schools

43

Table 9.—Pooled within-state OLS standardized regression weights for organizational
and climate factors associated with student achievement in public elementary,
middle, and secondary schools
Independent
Dependent factor
Elementary
Middle Secondary
effects
(n = 1123) (n = 496)
(n = 595)
Student achievement
School size
+0.03
–0.00
+0.21*
Class size
+0.01
–0.03
–0.04
Normative cohesion
+0.05
–0.01
–0.13*
Teachers’ influence
–0.03
+0.01
+0.08
School climate
+0.10*
+0.22*
+0.28*
r2
0.41
0.52
0.40
School climate
School size
Class size
Normative cohesion
Teachers’ influence
r2

School size
Normative cohesion
r2

Teachers’ selfperceptions of
influence

–0.13*
+0.04
+0.23*
+0.07
0.54

–0.12*
–0.07*
+0.29*
+0.07*
0.62

–0.20*
–0.04*
+0.26*
+0.14*
0.55

–0.13*
+0.40*
0.19

–0.13*
+0.42*
0.20

–0.17*
+0.42*
0.24

–0.06
0.11

–0.02
0.05

–0.16*
0.09

+0.32*
0.11

+0.36*
0.14

+0.57*
0.34

Normative cohesion
School size
r2
Class size
School size
r2

NOTE: (*) p<.05 based on repeated half-sample standard error estimates.
r2 values include effects of three background factors in addition to factors shown.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for
Public Schools in 20 States.
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Table 10.—Pooled within-state SEM associations of organizational and climate factors
with student achievement in public elementary, middle, and secondary schools
Independent effects
Dependent
Elementary
Middle
Secondary
factor
(n = 1123)
(n = 496)
(n = 595)
Student
School size
+0.05
–0.04
+0.28*
achievement
Class size
–0.13
–0.01
–0.17*
Normative cohesion
–0.04
–0.11*
–0.17
Teachers’ influence
+0.00
+0.03
+0.12
School climate
–0.04
+0.21*
+0.21
r2
0.63
0.78
0.69
School climate
School size
Class size
Normative cohesion
Teachers’ influence
r2

School size
Normative cohesion
r2
School size
r2

Teachers’ selfperceptions of
influence

Normative
cohesion

–0.20*
+0.17
+0.24*
+0.08
0.63

–0.00
–0.20
+0.36*
+0.07
0.66

–0.27*
+0.00
+0.22*
+0.25*
0.66

–0.10
+0.46*
0.25

–0.07
+0.49*
0.28

–0.19*
+0.57*
0.44

–0.10
0.13

–0.11*
0.07

–0.25*
0.13

+0.49*
0.37

+0.57*
0.34

+0.72*
0.56

Class size
School size
r2

Statistical Summary Measures
0.97 (0.94)
0.95 (0.91)
P2 (d.f.)
365 (100)
270 (100)
GFI (AGFI)

0.94 (0.90)
329 (100)

NOTES: Entries in table are standardized gamma coefficients
(*) p<.05 based on repeated half-sample standard deviations.
r2 values include effects of three background factors in addition to factors shown.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for Public
Schools in 20 States.
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Table 11.—Standardized regression weights for OLS school-based predictors of
achievement, with state as the unit
Elementary schools
Middle schools
Secondary schools
(n=20)
(n=17)
(n=17)
School size

-.05

-.20

+.24

-.37

-.32

-.47

-.04

+.10

+.52

+.11

+.37

+.15

-.31

-.31

-.36

.76

.78

.68

Class size
Normative cohesion
Teachers’ influence
School climate
r2
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for Public
Schools in 20 States.

The most noticeable differences between the overall and within-state correlates of
achievement are (a) the weaker relation between smaller classes and higher achievement in the
pooled within-state results than it is overall and (b) the more positive relation between school
climate and achievement in the pooled within-state results. In both cases, these correspond to the
pattern of negative between-state coefficients for class size in table 11. The correlation between
class size and achievement appears primarily to be a between-state phenomenon. As can be seen
in table 7, a large percentage of the variation in the class size factor is between states, suggesting
that most of these states have systems that minimize variation on class size between schools at
the same level. Based on the logic of the path diagram in figure 2, if one were to propose a
national initiative to lower class sizes to a particular level, its effect on achievement would be felt
primarily in the states with largest average class sizes.44
44

Since these data were collected in 1994, the state with largest elementary school class sizes among those included
(continued)
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The relation between school climate and achievement follows a different pattern. Overall,
the relation is not statistically significant (tables 4, 5, and 6); but within states there appears to be
a positive relation. Balancing the positive within-state relation is a pattern of negative school
climate coefficients in table 11. If we consider each state to provide a common context for its
schools, then within that context, a better behavioral climate and higher scores occur at the same
schools. However, as contexts change between states, there is no relation (or even a slightly
negative relation) between states with higher scores and states whose teachers perceive better
school behavioral climates.
Finally, the increased effective sample sizes for estimating means when between-state
variance is removed, suggested by the results in table 7, did not generalize to smaller estimated
standard errors for the coefficients in tables 8, 9, and 10. That is, although the effects were on the
same order of magnitude in tables 8, 9, and 10, compared to tables 4, 5, and 6, there were not
substantially more statistically significant results in tables 8, 9, and 10. Eliminating the betweenstate variance in the means of the measures included in the analysis did not substantially reduce
the between-state variance in the relations among these measures. Stated in different terms,
information about the design effects on estimates of means for this sample did not generalize to
information about design effects on correlations, regression coefficients, and structural equation
model parameters.
The interpretation of results involving both between- and within-state relations would be
facilitated by the use of direct hierarchical structural equation modeling methodology. With that
methodology, between state components of relations could be measured directly. Nevertheless,
the results presented in this section indicate the value of including the NAEP between-state
achievement adjustments in the analysis. Meaningful results relating class size to achievement
measures were found in the overall analyses that would not have been found in pooled withinstate analyses.
The importance of aggregating the database over many states is evident when these
analyses are carried out for each state separately. Because there are only a few dozen SASS
public schools at each grade level in each state, attempts to carry out these analyses within a
single state yield much less reliable information than is provided by aggregating the results
across states. The results of individual state analyses, shown in table 12, indicate that the
coefficient estimates can range from positive to negative on all of these correlates. The correlates
of average school achievement are complex, and the SASS sample in an individual state is not
sufficiently large to separate systematic relations from the variety of unmeasured correlates of
achievement.
One explanation for variation in results between states is the differences among the state
assessments. State assessments are designed to serve a variety of purposes, and these purposes
in this study (California) has in fact, allocated a substantial increase in state funding for education specifically for the
purpose of reducing class sizes in all elementary schools in the state.
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are sometimes in conflict with the goal of providing a valid and reliable measure of betweenschool average student achievement variation. In fact, one might take the correlation with NAEP
as an indicator of a state assessment’s relevance to this purpose of identifying relations between
achievement and school-level factors that are generalizable across states. In fact, the correlation
between (a) a state assessment’s correlation with NAEP at fourth grade shown in appendix C and
(b) that state assessment’s correlation with SASS school-level measures should be positive. At
the elementary and middle school levels, the correlations are significant (.48 at the elementary
level and .63 at the middle school level). Apparently, the state assessments that were more highly
correlated with NAEP were also more closely related to SASS measures. It is important to point
out, in this regard, that a higher correlation with NAEP is an indicator of the reliability of a test
as much as of its similarity in content and format to NAEP.
Table 12.—Average and range of standardized linear regression coefficients for
within-state variation in achievement, by grade level
Elementary
(n = 20)

Middle
(n = 16)

Secondary
(n = 14)

Independent

mean

min

max

Mean

min

max

mean

min

max

School size

–.01

–.35

+.46

–.05

–.44

+.36

+.21

–.41

+.99

Class size

+.04

–.23

+.61

+.07

–.34

+1.49

–.16

–.90

+.39

Teacher control

+.04

–.12

+.24

–.06

–.63

+.30

+.07

–.73

+1.2

Cohesion

+.04

–.58

+.67

+.04

–.53

+1.30

–.17

–1.83

+.26

School climate

+.12

–.14

+.35

+.36

+.03

+1.70

+.31

–.42

+1.2

NOTE: Only states with 10 or more schools at the grade level on the SASS student achievement subfile are included.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for Public
Schools in 20 States.

At the secondary level, where the numbers of states with at least 10 schools was smaller
(14), the correlation was not significant. One possible reason for the nonsignificant pattern at the
secondary level is that the state assessment tests at the secondary level tend to be quite different
from the fourth-grade assessments whose correlations with NAEP were measured.
Finally, differences between states exhibit a high level of stability across grade levels. Not
only are NAEP State means highly correlated between fourth and eighth grades, but the other
factors, which are based on different SASS schools and different teachers at each grade level, are
also highly correlated. For example, as shown in table 13, states in which teachers in SASS
elementary schools perceived that they had more control and influence were also the states in
which secondary teachers also had that perception (r = .58). The strongest relation was in
language barriers, representing the large between-state variation in percentages of Hispanic
students. Although some of the results are easily attributable to population and wealth
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differences, other correlations suggest that there may be state policies that foster, for example,
greater normative cohesion in schools.
Table 13.—State-level cross-grade correlations of school correlates of achievement
Elementary-Middle

Elementary-Secondary

Middle-Secondary

Poverty percentage

.73

.48

.60

Language barriers

.96

.88

.88

Minority percentage

.93

.84

.87

School size

.85

.62

.63

Class size

.89

.63

.74

Teacher control

.77

.58

.82

Normative cohesion

.49

.63

.91

School climate

.51

.28

.74

SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for Public
Schools in 20 States.
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Conclusions
The objective of this report has been to demonstrate and evaluate the strategy of
combining a large scale national survey of schools (SASS), which lacks measures of student
achievement, with school-level assessment data from a large number of individual states. If
application of this strategy yields new insights about schools or identifies questions that lead to
new avenues of research, then its value is demonstrated. If the substantive findings are empty, the
strategy is less attractive.
To demonstrate the strategy, a set of 18 composites of SASS data, including student
background information, organizational information, teachers’ qualifications, and school climate
perceptions were constructed and merged with school reading and mathematics mean scores. The
resulting data were analyzed using correlational, multiple regression, and structural equation
model analyses. These analyses only begin to tap the richness of the SASS database: selection of
other subsets of the SASS data or other analytical methods could add to the evaluation of the
strategy.
Substantive Findings
The clearest result with respect to correlates of achievement is that average achievement
scores are higher in schools with smaller class sizes. This result, obtained from structural
equation modeling using both state assessment data and NAEP adjustments for between-state
variance in achievement, is consistent across grade levels (see table 6), although it is only
significant at the .05 level in middle and secondary schools. While there are alternative causal
explanations for this finding, such a finding in a large sample of public schools in 20 states is an
important corroboration of the controlled research results that indicate that class size makes a
difference.
The positive relation between small classes and achievement was stronger for secondary
schools than for elementary schools. In secondary schools, the positive association with
achievement included both large schools and small classes. An important aspect of the relation
between class size and achievement, shown by the comparison of results with and without
between-state variance components, is that it is primarily a between-state phenomenon.
Restricting the study to within-state comparisons and then aggregating the results across 20 states
yields much less evidence of a class size relation to achievement scores. This may be due to state
policy-related limitations on variation in class sizes.
Substantive findings were not limited to class size. There was limited evidence of a
positive relation between teachers’ perceptions of the school’s behavior climate and achievement
scores. In particular, this relation was only statistically significant when between-state variation
was omitted from the data; and although all three analytical methods found it to be significantly
positive in middle schools, it was not statistically significant in the structural equation analyses in
elementary and high schools.
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Based on these findings, one cannot avoid the conclusion that combining the SASS data
with a school-level student achievement measure has the potential for addressing important
policy questions about school-based strategies for improving student performance. Because the
data are not longitudinal, causal inferences must be treated much more tentatively than
conclusions based on data on the achievement gains of a specified set of students over time.
Also, because the data are school means, they cannot address the factors that differentially affect
the achievement of different students in the same school. Nevertheless, findings from analyses of
the SASS student-achievement subfile, based on over 2,000 schools in 20 states, can contribute
to the overall educational policy database.
Methodological Findings
The primary conclusion reached in this study is that the strategy of matching school-level
assessment scores to a national survey (a) is feasible and not costly, because the data are readily
available, and (b) leads to valid and reliable conclusions about correlates of public school
achievement across much of the United States. The additional step of linking the database to
State NAEP to capture between-state achievement variation is also feasible and not costly and
provides additional informational value.
It is clear from these analyses that between-state variation in achievement and in its
correlates is an important component of the national database on education, because the contexts
within states reduce the variance on key factors to the point that important relations disappear. In
a sense, that is the goal of many state policies—to provide resources to schools in such a way that
students in all schools in a state have equal opportunities to achieve at high levels. However, in
this database of 20 states, nearly half of the variance in school sizes and class sizes is between
states (see table 7), and a third or more of the variation in percentage of minority enrollment is
between states. Studies that focus purely on variation in schools within states will miss the
effects of these factors on educational achievement.
The methods used in this paper focused on overall correlates of achievement, including
between-state variation, but comparison with analyses of within-state relations indicates the
potential value of applying a multilevel analysis to these data. No state-level variables were
included in this analysis, but combining this database with information on the educational
policies of these 20 states, in a hierarchical linear structural equation model, would provide the
basis for addressing many educational policy issues.
A positive methodological finding was the generalizability of the between-state
achievement measures across grade levels. Although state assessment scores were available for
grades from 3 to 11, NAEP reading scores for individual states were only available for grade 4 in
1994. If the ordering of states in reading achievement changed substantially from grade 4 to
grades 8 and 11, then the results of overall analyses of middle school and high school data would
be diluted by linkage error. This dilution should not affect the within-state analyses, however.
The extension of the NAEP adjustment proved valid, in that the findings for secondary
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schools, using the between-state data (compare tables 5 and 9, or 6 and 10) are as meaningful as
the findings for elementary schools. This conclusion is not surprising, given the very high
correlation of State NAEP means in different grades and subjects, but its support in this study
may suggest new uses of State NAEP data in conjunction with state assessment data.
A limitation on the validity of aggregating teacher data for school level analyses became
apparent in the findings concerning teacher qualifications (average years of teaching experience
and percent having a masters degree). These measures, unlike the teachers’ responses to
questions about school policies and school behavioral climate, had very low reliability as
measures of the school, because there was relatively little systematic between-school variation:
most of the variation was between teachers at the same school. This problem was manifest in the
low intercorrelation between these measures; and as a result preliminary analytical findings
concerning the relations of this teacher qualifications factor were uninterpretable. Ultimately, the
decision was made to omit this factor from the analyses reported here.
Finally, athough the data are purely correlational, there are logical constraints, such as
that school factors probably do not cause differences in student background characteristics in the
short term (“white flight” notwithstanding). Interpretation of the results of structural equation
modeling in terms of hypothetical path models, such as shown in figure 2, can lead to fruitful
suggestions for avenues of research and policy development.
Future Research
Three broad areas of research stemming from this study appear to be fruitful: hierarchical
analyses to examine the relations between state education policies and the SASS correlates of
achievement; development of a measure of a school’s achievement gains over time which can be
associated with SASS measures; and further refinement of the linkage functions between state
assessments and NAEP.
The findings of this study clearly indicate different patterns of correlates of achievement
within states and between states. Schools in the same state tend to operate within common
frameworks of funding, staff accreditation, curriculum, testing, and school reform programs.
With uniformity in these aspects of education, variations in other factors are more likely to
manifest correlations with achievement. On the other hand, to the extent that state frameworks
affect achievement outcomes, between-state correlates of achievement can emerge. An analysis
methodology which simultaneously models the within- and between-state relations among
variables and takes measurement error into account is needed for this. With such a methodology,
and with the addition of a database of quantitative indicators of relevant state policies, the SASS
student achievement subfile would increase in value.
Every school addresses the needs of a different student population with different
resources, and it is therefore unfair to hold all schools accountable to the same achievement
standard. However, a number of states are turning to reform criteria that base decision making on
measures of gains in achievement over years. Although SASS cannot easily add longitudinal
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student growth data, it is certainly feasible to add other years’ school-level achievement data to
the subfile. Specifically, the addition of 1997–98 reading scores, linked to the 1998 fourth and
eighth grades State NAEP reading assessment and CCD data on changing enrollment patterns
and resources over the intervening years, would provide the basis for identifying SASS factors
(measured in 1994) that are predictive of gains in achievement. For example, one wonders
whether staff turnover rates would portend gains, other things equal. Of course, states continue to
develop and refine assessment systems, and the state assessment scores for a school in 1998 may
not be equivalent to scores obtained in 1994, so linkage of measures of achievement gains over
time to repetitions of State NAEP is an essential requirement for the development of a
longitudinal database.
The power of the database for longitudinal analyses can be greatly enhanced with the
addition of the next cohort of SASS. If a subsample of schools included in SASS in 1994 are also
included in 1999–2000, then using the 2000 State NAEP assessment for adjustment of
mathematics scores would enable matching of longitudinal changes in SASS school-based
factors with longitudinal changes in achievement, controlling for longitudinal changes in student
background factors.
A third line of research would focus on improving the achievement measures included in
the SASS student achievement subfile. The linkages used for the analyses presented in this report
were based entirely on the means, standard deviations, and correlations between State NAEP and
state assessment school means. The errors in these linkages can be diminished significantly by
more detailed analysis of the relations among the scores. In particular, current research NCES has
found that linkages to NAEP can be improved by considering nonlinear terms and by including
demographic indicators. For example, all state reading assessments are sensitive to race/ethnic
differences, but some are more sensitive than others. Their sensitivities could be matched to
NAEP’s measurement of the distribution of race/ethnic achievement differences by explicitly
including that matching factor in the NAEP adjustment step in constructing the SASS schoollevel achievement score. The result would be increased comparability of within-state variation in
the achievement measure across states.
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Appendix A
Results of SEM: Measurement Level
A measurement model is required to link the latent variables in the structural equation
model to SASS measures. Three tables provide the information necessary for understanding the
latent variables.
The first table gives a reliability estimate for the teacher-based indicators; that is, a measure of
the tendency of teachers at the same school to give the same responses. The estimate is one
minus the ratio of (a) the sum of within-school variances, divided by the total number of teachers
responding, to (b) the variance of school means. Values substantially less than .5 (such as
average class size, classroom control perceptions, and years of experience) indicate that more of
the variance in the indicator is within schools than between schools, and alternative indicators
should be given greater weight in the model.
The second table gives intercorrelations between the indicators. For example, the lowest
intercorrelations (.28 and .29) are for the average class size with the other two indicators of the
class size factor and between average years of teachers’ experience and percent of teachers with a
masters degree, all at the elementary school level. These intercorrelations need not be substantial
for SEM analyses, because the estimation procedure should identify the weighting of the
indicators that most effectively accounts for variance in other measures. Nevertheless, values
substantially less than .50 indicate that most of the variance in the indicators is not in common
across the latent trait.
The third table contains the SEM measurement parameter estimates, which were obtained
simultaneously with the structural equation parameter estimates. For example, the latent poverty
variable is set to be in the same units as the free-lunch eligible fraction, by presetting its
coefficient to 1.0; and at the elementary school level, .652 , or 42 percent, of the variance in the
free lunch eligible fraction is attributed to the latent poverty trait.
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Table A1.—Reliability coefficients for teacher-based components of
school-level factors, by school level. (Estimated fraction of
sample mean variance that is between schools)
Elementary

Middle

Secondary

All Schools

Class Size

Average
Satisfied?

.31
.45

.37
.47

.44
.54

.42
.51

Climate

Climate 1
Climate 2

.70
.78

.74
.78

.77
.86

.82
.85

Normative
Cohesion

Cooperation

.51

.46

.47

.50

Clear Norms

.54

.55

.61

.60

Classroom
Control

.36

.38

.50

.41

.61

.62

.62

.63

Masters

.26
.41

.14
.39

.27
.44

.24
.41

Poverty

Problem?

.82

.79

.82

.80

Minority
Conflicts

Problem?

.73

.79

.84

.80

Teacher
Control

Influence on
School
Policies
Teacher
Qualification

Years
Experience

SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools
and Staffing Survey: 1993–94 (School and Teacher Questionnaires) and State Reading and
Mathematics Assessment Scores for Public Schools in 20 States.
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Table A2.—Intercorrelations of components of school-level factors, by grade level
Elementary

Average class size

Student/teacher
ratio

Average class size

Class size
satisfaction

Student/teacher
ratio

Class size
satisfaction

Climate 1

Climate 2

Cooperation

Classroom control

Years of experience

Percent free-lunch
eligible

Percent minority

Percent limited
English proficient

Class size factor
.28

Middle

Secondary

All schools

.50

.57

.45

.29

.45

.49

.40

.43

.42

.55

.48

.72

.50

.72

Normative cohesiveness
Clear norms
.66
.67

.66

.69

.49

.48

.37

.32

.51

.47

.49

Racial/ethnic minorities
Race conflicts a
.49
.45
problem

.43

.45

Language minorities
Percent in ESL
.80
.75
classes

.70

.77

Climate factor
.61

Teacher control and influence
School policy
.50
.49
influence
Teacher qualifications
Masters degree
.29
.30

Poverty a problem

Poverty
.55

SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing
Survey: 1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores
for Public Schools in 20 States.
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Table A3.—School-level factors SEM measurement model estimates
Indicator
Elementary
Middle

Secondary

Read.Achieve

=1.0 (.97) Achieve +

.23e

=1.0 (.94) Achieve +

.33e

=1.0 (.91)

Achieve +

.37e

Math.Achieve

=.86 (.83)* Achieve +

.55e

=.95 (.89)* Achieve +

.45e

=.97 (.88)* Achieve +

.54e

Pct free lunch
eligible
Teachers see
poverty a problem

=1.0 (.66) Poverty +

.75e

=1.0 (.66) Poverty +

.75e

=1.0 (.61)

.79e

=1.19 (.77)*Poverty
-.98 (-.39)* T_Quest + .52e

=1.14 (.71)* Poverty
-.88 (-.43)* T_Quest + .55e

=1.37 (.85)* Poverty
- .25 (-.08) T_Quest + .50e

Pct. limited
English proficient
Pct. in ESL
instruction
Pct. minority

=1.0 (.87) Language + .49e

=1.0 (.89) Language + .46e

=1.0 (.85)

=1.04 (.89)*Language+ .45e

=.93 (.81)* Language + .59e

=.97 (.82)* Language + .57e

=1.0 (.83)

=1.0 (.86)

=1.0 (.85)

Teachers see racial
tension a problem

=.71 (.59)* Race
-1.10 (-.43) T_Quest + .68e

=.61 (.50)* Race
-1.10 (-.54)* T_Quest + .68e

=.59 (.50)* Race
-.97 (-.31)* T_Quest + .84e

Perceived
classroom control
Perceived
policy influence
School size

=1.0 (.57) T.Control + .82e

=1.0 (.59)

=1.0 (.73)

=1.53 (.88)* T.Control+.48e

=1.40 (.83)* T.Control + .56e

=.92 (.67)* T.Control + .75e

=1.0 (1.0) School.size +.0e

=1.0 (1.0)

School.size +.0e

=1.0 (1.0)

School.size + .0e

Average class size

=1.0 (.39)

=1.0 (.61)

Class.size + .79e

=1.0 (.72)

Class.size + .70e

Student/teacher
ratio
Teachers see class
size as satisfactory

=1.82 (.72)* Class.size+.69e

=1.28 (.79)* Class.size+ .62e

=1.11 (.80)* Class.size +.59e

=1.50 (.58 )*Class.size
+ 1.0 (.38) T_Quest + .72e

=.87 (.50 )* Class.size
+ 1.0 (.54) T_Quest + .73e

=.83 (.61)* Class.size
+ 1.0 (.32)
T_Quest + .43e

Clarity of norms

=1.0 (1.0)

=1.0 (1.0)

=1.0 (1.0)

Cooperation

=.65 (.65)* Norm.coh +.76e

=.66 (.65)* Norm.coh + .76e

=.65 (.65)* Norm.coh + .76e

School behavioral
climate 1

=1.0 (.89) School.climate
-.84 (-.33)* T_Quest + .30e

=1.0 (.91) School.climate
-.73 (-.37)* T_Quest + .18e

=1.0 (.94)
-.82 (-.27)*

School behavioral
climate 2

=.97 (.87)* School.Climate
-.98 (-.39) * T_Quest + .30e

=.92 (.84)* School.Climate
-.85 (-.43) * T_Quest + .34e

=.89(.84)* School.Climate
-1.34 (-.44)* T_Quest + 38e

Race +

.55e

Class.size +.92e

Norm.coh + .0e

Race +

.51e

T.Control + .81e

Norm.coh + .0e

Poverty +

Language + .53e

Race +

.56e

T.Control + .68e

Norm.coh + .0e

School.climate
T_Quest + 21e

NOTES: Data in table include: Unstandardized coefficient or factor loading (standardized coefficient or factor
loading) significance level, factor name, and magnitude of error term. Indicators with an unstandardized factor
loading of 1.0 are the reference indicators. Error terms of .0 were set to this value in order to identify the model.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for Public
Schools in 20 States.
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Appendix B
Factors Associated with School Climate and Achievement in Public Schools, Reversing the
Causal Order between these Two Factors: Results from SEM Analyses
A separate SEM analysis was carried out in which the school climate trait was omitted
from the equation for achievement and the school achievement trait was included in the equation
for school climate.

Independent effects

School size

Dependent factor

Student
achievement

Class size
Normative cohesion
Teachers’ qualifications
Teachers’ influence
r2
School size
Class size
Normative cohesion
Teachers’ influence
Student achievement
r2

School climate

Elementary
(n=1124)

Middle
(n=496)

Secondary
(n=595)

+0.10

+0.01

+0.39*

–0.25*
–0.09*
–0.01
+0.02
0.69

–0.27
–0.02
–0.13
+0.02
0.85

–0.37*
–0.00
–0.12
–0.05
0.81

–0.05
–0.20
+0.22*
+0.01
–0.29
0.68

–0.06
–0.26
+0.37*
+0.11
–0.03
0.75

–0.22*
–0.09
+0.34*
+0.02
–0.11
0.70

0.91 (0.85)
552 (130)

0.93 (0.88)
506 (130)

Statistical summary measures
GFI (AGFI) 0.95 (0.92)
P2 (d.f.)
606 (130)

NOTES: Entries in table are standardized gamma coefficients. The same factors and equations were included as
represented in table 7, except for the reversal of achievement and school climate. One additional elementary school,
deleted in later analyses, was included in this analysis.
(*) P<.05 based on repeated half-sample standard deviations.
r2 values include effects of three background factors in addition to factors shown.
SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for Public
Schools in 20 States.
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Appendix C
Table C1.—Correlations between grade 3/4 state assessment and NAEP school means in
reading in 1993–94, for selected states.
Correlation coefficient for
State
school means
Alabama
.72
California
.78
Delaware
.32
Florida
.85
Georgia
.66
Hawaii
.65
Kentucky
.37
Louisiana
.84
Massachusetts
.82
Maine
.63
Michigan
.73
Montana
.50
New Hampshire
.65
New York
.39
Rhode Island
.86
Tennessee
.63
Texas
.72
Washington
.73
Median

.70

SOURCES: U.S. Department of Education, National Center for Education Statistics, Schools and Staffing Survey:
1993–94 (School and Teacher Questionnaires) and State Reading and Mathematics Assessment Scores for Public
Schools in 20 States.
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