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 NCES 2000-303

U.S. Department of Education



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.

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.

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

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

il



Acknowledgments

This is the final report of a project carried out by the authors for the National Center for
Education Statistics, through the Education Statistics Services Institute. The authors wish to
thank the project officer, Dr. Michael Ross, for his thoughtful suggestions and encouragement
during the course of the work. We also wish to thank Steven Kaufman, Adam Gamoran, Robert
Hauser, Valerie Lee, and Stephen Raudenbush for their thoughtful reviews of an earlier draft.
Nevertheless, the conclusions expressed in this paper are solely those of the authors, and no
endorsement of these conclusions by reviewers or by the Center should be inferred.

The foundation of this paper is a combination of survey data, including the Schools and
Staffing Survey, the Common Core of Data, and the National Assessment of Educational
Progress, all of which are conducted by the National Center for Education Statistics, and 20 state
assessments, conducted by State Education Agencies. We appreciate the help provided by these
agencies in providing the data for this project, and we appreciate the work of staff of the
American Institutes for Research, including Mary Anne Arcilla, Grace Wu, Elizabeth Hartka, and
Inna Shapotina, in putting the database together. Finally, we recognize the thousands of hours of
time spent by the respondents to these surveys and assessments, who provided information that
can be used to improve education policies and practices.

Don McLaughlin
Gili Drori

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



Contents

FOTEWOIA ...t ettt ettt e et e et e e st e enbeeenteenbeesnseenseesnseenseennne
ACKNOWIEAZIMENLS. ......eiiiiiiieiieciie ettt et e et e et e s abeesbeessaeenbeesabeenseessnesnseesasaens
INEEOAUCTION ...ttt ettt et e e e et e st e e bt e e sbeenbeeenseenbeesnbeenseesnseenseennns
Combining SASS and State Assessment Data............cccoevieeiienieniiiinieeieeeecie e
A School-Level Measure of Student Achievement..............ccoeeeeeiieniieniieenieenieeieeeeee
School Level Correlates of AChievement ..............cocueeviieiienieiiieiecie e
Analytical MEthOd........ccuiiiiiiiiiiiicie ettt ettt et
RESULILS ...ttt ettt et e et e tte st e e teeesbeessaeenbeeeateenbeeseeenbeenseennns
Comparisons of Between- and Within-State Correlates of Achievement.......................
CONCIUSIONS ...ttt ettt ettt et e et e bt e et e e bt e ette e st e ssbeenseesabeenseensbeenseensseenseessseenseas
210 F07ea 21 0) 1) 2O SO URT PR
Appendix A: Results from SEM, Measurement Level ............cccoooiiiiiiiiiiiiiiiiiicceeeeee

Appendix B: Factors Associated with School Climate and Achievement in Public Schools,
Reversing the Causal Order between these Two Factors: Results from SEM

ANALYSES ..ottt ettt ettt e et e s nbe e bt e eabeenbeennbeennaas

Appendix C: Correlations between State Reading Assessment and NAEP Reading School

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



List of Tables

Page
Table 1. Unweighted counts and percentages of SASS-student achievement subfile schools and al Iag
American public schools, by grade level and locale..........cccocceveevvececicce e 5
Table 2. Specification of the components of the SASS achievement correlates modd! ................ 14
Table 3. Means and standard deviations of indicators used in the analyses, by grade levdl ......... 15
Table 4. Partia correlations of organizational and climate factors associated with student
achievement in public elementary, middle, and secondary schools, controlling for
DACKGrOUNd FACLOIS.......cviciecieceee ettt nne s 34
Table 5. OLS standardized regression weights for organizational and climate factors associated with
student achievement in public elementary, middle, and secondary schoals.................... 35
Table 6. SEM associations of organizational and climate factors with student achievement in public
elementary, middle, and secondary SChOOIS...........ccceevieiieieceese e 36
Table 7. Percentage of between-school variance that is systematically between states................ 42

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
DACKGrOUNd FACLOIS.......cvecieceeceee ettt reenne s 43

Table 9. Pooled within-state OL S standardized regression weights for organizational and climate
factors associated with student achievement in public elementary, middle, and secondary

SCNOOIS .. bbbt pe b nae s 44
Table 10. Pooled within-state SEM associations of organizational and climate factors with student
achievement in public elementary, middle, and secondary schools.............cccccevuenene 45
Table 11. Standardized regression weights for OLS school-based predictors of achievement, with
StALE BSTNE UNIT.......eieeeieee bbb 46
Table 12. Average and range of standardized linear regression coefficients for within-state variation
inachievement, Dy grade [eVEl ... 47
Table 13. State-level cross-grade correlations of school correlates of achievement..................... 48
Table Al. Reliability coefficients for teacher-based components of school-level factors, by school
level. (Estimated fraction of sample mean variance that is between schoals).............. 60
Table A2. Intercorrelations of components of school-level factors, by grade leve...................... 61
Table A3. School-level factors SEM measurement model estimates...........ccooevevvnenenenenennnn 62
Table C1. Correlations between grade 34 state assessment and NAEP school meansin reading in
199394, fOr SEIECIEU SLALES. .....veeeeiceveiee e e s aae e e 64

Vi School-level Correlates of Academic Achievement: Student Assessment Scoresin SASS Public Schools



List of Figures

Figure 1. School-level Correlates of Student Achievement: General Model.......................... 9
Figure 2. One Possible Path Model Relating Achievement and School and Background

FACHOTS ...t et ettt e 11
Figure 3. Measurement MOdE] ...........coouiiiiiiiiiiieecieeece ettt s 12

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






I ntroduction

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, aswell asthe principals and teachers
background, training, experience, perceptions, and attitudes. Given the broad reach of SASS, it
can speak to avariety 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 isto show the potential value of alinkage 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
schoolsin 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 amodel 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
schoolsin 20 states, relates a variety of factors—school attributes, social background of the
students, and teachers characteristics—to the average achievement of studentsin a school. Of
particular interest in this study are the relations among student achievement, average class size,
and the school’ s behaviora climate. Although the data are cross-sectiona 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).

Overal, 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
arerelated to achievement at different levels, but also because different achievement measures
are used in each state at the different school levels.® The schoolsin 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 isrelated 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 featuresis
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
measuresin 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 data’ 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 statesinto a single database can add
substantial power to analyses to identify school-level correlates of achievement in SASS schooals,
It does not capture between-state sources of covariation with achievement. State policies, which

! An additional sample of 347 combined-grade schools were matched, but are not included in this report because the
relationships among measures in these school s proved more difficult to model. Also, an additional 64 SASS schoals,
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.

% 1n 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 isdone in every state, and
in most of the few states without statewide testing programs, most districts use nationally standardized tests for
assessment.
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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 awhole, 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 schoolsin 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 4™-grade reading assessment. In
each of those states, approximately 2,500 students in 100 schools took tests that have been
carefully devel oped 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 thisreport, 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 4™-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
Y ork, 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 criteriafor 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.® In most cases, school records on state assessment
filesincluded the state’ s identification code, which enabled an automated matching procedure.*

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

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

“ 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 devel opment 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.” 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.’?

The coverage of the range of educationa contexts in the United States by the schools in
the sampl e 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, islimited 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
asmaller 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 schoolsis smaller than the percentage of elementary
schoolsin 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,” while results for combined-grade schools are not
included in this report. Concerning locale, differences between the unweighted sample and the
population of public schoolsin Americaare 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,

® 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 scoresincluded 24 in California, 2 in Florida, 3in Maine, 1
in Montana, and 4 in Texas. In addition, 112 of the 254 non-matching schools were special, alternative, or vocational
education schoals, 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.

® As ameasure 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.

" 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 levelsis 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 SASSis a question to be addressed in this study.
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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 per centages of SASS-student achievement subfile
schools and all American public schools, by grade level and locale

SASS Achievement Database Schools All Public Schools
Elementary 1,123 43.8% 49,154 60.9%
Middle 496 19.4% 12,891 16.0%
Secondary 595 23.2% 15,711 19.5%
Combined grade 347 13.6% 2,235 2.8%
Ungraded 0O O 750 0.9%
Total: 2,561 100% 80,741 100%
Large central city 225 8.8% 7,800 9.7%
Mid-size central city 388 15.2% 11,384 14.1%
Urban fringe of large city 263 10.3% 11,733 14.5%
Urban fringe of mid-size city 356 13.9% 7911 9.8%
Large town 62 24% 2,269 2.8%
Small town 577 22.5% 18,176 22.5%
Rura 690 26.9% 21,467 26.6%
Total: 2,561 100% 80,740 100%

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
schoolsin 20 states.

A School-L evel M easur e of Student Achievement

Average student achievement scores constitute an important descriptive characteristic of
public schoolsin 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 till the most widely
used indicator of the effectiveness of schools.

Each state selects particular grades for student achievement assessment and particul ar
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,
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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 studentsin 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
schoolsincluded 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' scoresin 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 scoresto create a score with
astandard deviation of one. Using this measure, third-grade reading scores in one state, fourth-
grade reading scores in another, and fifth-grade reading scores in athird 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, isto 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 islike NAEP. For example, if for a
particular state the correlation of the state assessment with NAEP were zero, al schoolsin 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 statei is
calculated as:

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



(school assessment score)gi — (mean school score)g

X .=
9 (standard dev of school scores)q

Ygi = ((X)gj CAINAEP standard deviation); L{INAEP, state assessment correlation);)
+ (NAEP mean);.

Finally, to emphasi ze that these are not NAEP scores, they are rescaled to a mean and standard
deviation of approximately 50 and 10:
10 % (Ygi - Mean(Y))

ACH|EVEgij =50+ . .
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 NA EP 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 elghth-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 meansis .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
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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 (afederal government contractor trains test administrators and monitors many
testing sessions), motivation (NAEP is alow-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 devel oped 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,
especialy 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 interrel ationships among the five categoriesin this model asa
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, thereis
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 schooal.
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Figure 1.—School-level Correlates of Student Achievement: General Model
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While analyses at the school |evel 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 NEL S: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 avariety 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
awide range of public schools, although the “arrows’ cannot, in most cases, be taken to indicate
adirection 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, amodel for the

School-level Correlates of Academic Achievement: Student Assessment Scores in SASS Public Schools 9



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 measuresin SASS, asindicated 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 arectangle 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 aracial/ethnic problem and the second climate composite; these errors are
assumed to be independent. Each of the factorsin 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 afactor representing a common
response pattern among five of the measures. These measures may be more positively

intercorrel ated than other measures, because they al represent teachers subjective opinions
about their school.

The two indicators of school behavior climate are based on 20 items concerning teachers
perceptions of problemsin the school. The two parallel measures were constructed by averaging
balanced halves of these items. For example, drug abuse isin 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 variablesin the model are
represented by the average of the up-to-five sampled teachers who participated in the survey in
each participating school.
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Figure 2—One Possible Path M odel Relating Achievement and School and Background
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Figure 3.—M easurement Modedl for School-L evel Correlates of Achievement
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The SASS measures vary between elementary and secondary schools, as shown in
table 3.2 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 aso 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 aresult, since the achievement measure is computed in such
away asto 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.

Furthermore, determining the correlates separately for el ementary, 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 level® and that each school level operates differently,'® 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 alarge 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.

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

10 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

What it How We Measured 1t? SASS
Category Factor Means Our Indicators Item
Student Poverty Low SES Percent of lunch program eligibility, and teachers' identification S1655 S1660
Background of apoverty problem (+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
English Low Percents identified as having language problems (participationin  S1410 S1295
Language proficiency of English enhancing programs, LEP) and teachers’ identification of S0415 (+by
proficiency English limited English as a problem for students S0255)
T1190
Teaching Teacher Teachers Professional education (i.e., having amaster’s degree) and years  T0235
Quality qualification degreesand  of teaching experience T0095 T0100
teaching T0105 T0110
experience
School School Student Teachers identification of problems with (set #1) tardiness, T1005 T1075
Climate atmosphere  behavior dropping out, lack academic challenge, vandalism, drug abuse, T1080 T1085
and physical conflicts, verba abuse of teachers, physical attackson ~ T1090 T1095
problems teachers, and teacher absenteeism, and (set #2) student T1100 T1105
absenteeism, cutting class, apathy, robbery or theft, disrespect of T1115(5)T1150
teachers, alcohol abuse; and weapons in school T1325T1330
T1340 T1345
Organization School size Organization  Number of students enrolled S0255
Features size
Classsize Resourceper Average class size, ratio of teachersto students, and teachers S0255 T0830-
student; sense of satisfaction with class sizes TO0970 S0255
crowding S0910 S0850
T1285
Teacher Teachers Teachers' sense of influence over such school matters as setting 71015 T1020
Influence  control over  discipline policy, determining content of in-service programs, T1025 T1030
school policies hiring, school budget, teacher evaluation, and establishing T1035 T1040
and classroom curriculum; And, teachers’ sense of influence over such classroom T1045 T1050
arrangements  matters as selecting textbooks and other instructional materials,  T1055 T1060
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; principa enforcesrulesand T1200 T1225
cohesion norms back-up staff; receive support from parents; principal lets staff T1245 T1255
know expectations; goals and priorities are clear; principal knows T1260 T1265
what wants and communicates to staff; behavior rules are T1295
consistently enforced
Cooperation  Coop among staff; whether teachers coordinate course with other
among school  teachers; sense that administration-staff relations are supportive  T1205 T1270
staff and encouraging; teachersintegrate library/media sources into T1290 T1310

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

schoolsin 20 states.
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Table 3. Means and standard deviations of indicators used in the analyses, by grade level.

Indicator Definition Elementary Middle Secondary

Name (n=1123) (n = 496) (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 44 (31) 40 (27) 28 (25)
program

Item T1165 Teachers say poverty isaproblem 2.36 (0.78) 2.31(0.63) 2.33(0.62)
(1 = serious, 4 = no)

Pct_Minority Percent of minority students 31 (33 34 (32) 30 (31)

Item T1170 Teachers say thereisracial tension 3.32(0.61) 2.86 (0.66) 2.96 (0.64)
(1 = serious, 4 = no)

Pct_LimEng Percent of students with limited 5 (13) 4 (11) 39
English proficiency

Pct ESL Percent of studentsin ESL program 4 (10) 3 (9 2 (5

Mastersdegree  Percent of teachers with a master’s 40 (32) 40 (28) 46 (26)
degree

Yrs Texp Average years of teaching experience 14.6 (5.6) 13.9 (4.5) 15.0 (4.3)

School Climate  Teachers note student behavior 36.1(3.6) 31.1(4.0) 29.9 (3.6)

Set #1 problems (higher = fewer problems)
School Climate  Teachers note student behavior 35.6 (3.5) 29.7 (4.1) 28.2(3.8)
Set #2 problems (higher = fewer problems)

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) 231 (6.2)

Ratio_ ST Student/teacher ratio 18.2 (4.4) 18.0 (4.9) 16.9 (4.8)

Item T1285 Teachers satisfied with classroom size 2.25(0.75) 2.39(0.62) 2.07 (0.55)
(1, 4 = strongly agree, disagree)

T_l_Class Teacher sense of influence over 234 (3.1) 241 (2.9) 245 (2.49)
classroom affairs (higher = more)

T 1 S Pal Teacher sense of influence over school 11.0(3.8) 10.0 (3.4) 10.2 (3.1)
policies (higher = more)

Clear norms Teacher perception of clarity of norms 3.15(0.38) 2.95(0.35) 2.91(0.32)
(higher = more)

Cooperation Teacher perception of cooperation 3.12(0.36) 3.01(0.31) 2.97 (0.28)

among staff (higher = more)

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 schoolsin 20 states.
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Sudent 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.** 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 schoolsisto 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