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FOREWORD

This report is part of a research program in progress at the Natioral
Center for Research in Vocational Education, the Ohio State University. This
research program is designed to investigate the effects of scheol characteris-
tics and processes on student outcomes related to employability after leaving
school. The approach is to conduct statistical analyses with data from the
High School and Beyond (HSB) survey as augmented by a supplemental survey of
school staff in a subsample of schools contained in the HSB samplc The sup-
plemental survey currently is in progress under the sgonsorship of a consor-
tium of NIE research centers led by the National Center for Research in Voca-
tional Education. The supplemental surrey is designed to obtain measurements
of school goals and processes that the effective schools literature suggests
are important in achieving the elusive gual of effective education. Members
of the consortium are the following:

The National Center for Research in Vocational Education
The Ohio State University
Columbus, OH 43210

The Wisconsin Center for Education Research
The university of Wisconsin-Madison

School of Education

Madison, WI 52706

The Institute for Research in Educational Finance and Governance
Stanford University
Stanford, CA 94305

The Center for Educational Pclicy and Management
The University of Oregon

College of Education

Eugene, OR 97403

The Center for Social Organization of Schools
Johns Hopkins University
Baltimore, MD 21213

Since data collection associated with the supplemental HSB survey is not
yet complete, this document makes use of the first two weves of HSB data col-
lected from a sample of over 27,000 high school students who were sonhorniores
in 1980. The focus of the analyses is on changes between the sophomore and
senior year of the respondents in outcomes that are ostensibly related to em-
ployability after leaving school. These outcomes include test scores in ver-
bal skills, mathematics, science, and civics, as well as measures of career
expectations, self-esteem, locus of ccntrol, work attitudes, and deportment
in school.

Appreciation should be expressed to the author of this report, Lawrence
Hotchkiss, Project Director, National Center for Research in Yocational Edu-
cation. Appreciation for helpful reviews of the report is extended to Donald
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Mackenzie, Research Analyst, Maclin Information Services; Stewart Purkey,
Wisconsin Center for Educaticn Research; Jay Noel, Department of Education;
Mcrgan Lewis, Research Specialist, National Center for Research in Vocational
Education and Linda Lotto, Assistant Director, National Center for Research in
Yocational Education; and to Suk Kang, Research Specialist, National Center
for Research in Vocational Education. Tharks also are due to John Bishop,
Associate Director, Research Division, Mzcional Center for Research in Voca-
tional Education, for helpful comments and encouragement. Colleen Kinzelman
typed the manuscript and Judy Belogh provided editorial assistance.
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EXECUTIVE SUMNARY

Since publication of the Equal Educational Opportunity Report (FEOR) in
1566, the educational research community has witnessed an outpouring of quan-
titative work investigating issues related to effective schooling practices.
The most controversial conclusion of the EEOR was that, a“ter taking back-
ground characteristics of individual students into account, differences among
schoois in verbal achievement were negligible. This resu’t was widely inter-
preted, at least (nitially, to mean that family background has a stronger ef-
fect on the cognitive achievements of youth than do schools. A storm of pro-
test ensued. The EEOR was criticised for using the wrong statistical methods,
for relying on cross-sectional rather than longitudinal data, for the low
response rate of the sample, for the poor quality of most measures of school
characteristics and school resources, for focusing exclusively un verbal test
score as a measure of the outputs of schooling, and for failing tc state ex-
plicitly the theory behind the statistical analyses.

A critical argument in this debate has been that comparisons of differ-
ences in mean cognitive achievement among schools to differences among youth
from different home backgrounds are irrelevant to the issue of the relative
impact of schooling and home environment on cognitive growth., The point is,
that differences among schools could well be near zero if all schools were
equally effective (or ineffective); hence, observats-1 of differences amon?
schoo’s has no bearing on the issue. This argument nas been made repeaiedly
in the literature, yet the fallout from the EECR lingers.

A prodigious quantity of statistical analyses of the effects of schooling
on learning has emerged since publication of the EEQR. This literature has
addressed some of the criticisms directed at the EEOR--it has used more suit-
able statistical reporting methods, it has drawn on a variety of samples that
help to answer problems of nonresponse and inacequate measurement in the EEOR,
it has (fraquently) stated explicit structural models of learning, and it has
investigated school effects on a somewhat wider variety of outcomes than ver-
bal test score. Yet, most of the critical questions regarding effective
schools still have not been answered in a compelling fashion.

This report takes some important steps toward answering criticisms that
have been leveled against existing research on effective schooling. Three
features of the research reported here render it more authoritative than prior
work. First, the present research is based on a major national survey (High
School and Beyond) with longitudinal informetion on each respondent. Second,
the outcome measures are not restricted to verba? and quantitative test
scores. Finally, dynamic modeiing with differential equations is applied to
guide the statistical analyses.

The High School and Beyond (HSB) data consist of extensive survey infor-
mation collected from students, formal tests of academic achievements, and
survey data collectea from high school administrators describing school char-
acteristics. Two cohorts of nigh school students are included in the sample--
students who were sophomores in 1980 and students whu were seniors in 1980.
The present report is based on the sophomore cohort of some 27,000 youth and

viii




makes use of information collected in the base year (1980) and at the first
follow-up (1982) when members of the cohort would have been seniors if they
had followed the modal patteran. The longitudinal cnaracter of the data permit
examination of the impacts of schooling on changes in the outcome variables.
Since the bulk of extant research is based on cross-sectional data, it is
/unerable to the charge that observed differences among students exposed to
differing educaticnal experiences are differences that might have beer present
before the students were exposed. Hence, use of the lcngitudinal data marks
an important improvement over past practices. The fact that the HSB comprise
a major national data set of recent origin further enhances the value of the
research reported here.

Ten outcomes are examined in this document. Four academic test scores are
iacluded--verbal test score, quantitative test. score, science test score, and
civics test score. Two measures of career expectations are included--educa-
tional expectation and occupational expectation. Three attitudinal variables
also are studied--self esteem, loccus of control (internal-external), and work
values. Finally, an index of depnrtment in school is treated as a dependent
variable. Since past research on effective schooling has concentrated on ver-
bal and quantitative test scores, this expanded set of outcomes significantly
broadens the scope of this type of research. The expanded set of outcomes re-
flects the view that schools strive to achieve multiple objectives. It also
reflects the view that achieving one objective does not necessarily imply that
other objectives are achieved, achieving one objective may even be determintal
to achieving other objectives.

Since learning occurs as more or less continual change, and our measu: e-
ments, at best, represent a sequence of widely spaced snapshots, it is im-
portart to develup an explicit conception of what we think occurs over time.
Preliminary models of change using differential equations are proposed anc
tested in this report. These models serve as guides to statistical analyses
and as aids in interpreting the results.

Four relatively distinct studies are presented in this report. The first
examines differences among the some 1000 schools in the HSB sample on the av-
erage level of all ten outcomes--verbal test, quantitative test, science test,
civics test, educational cxpectation, occupational expectation, self esteem,
locus of contro!, work values, and the deportment index. The second study
investigates effects of specific school characteristics on the same ten out-
comes. The third study investigates an interaction model of the effects of
dropping out of school on verbal and quantitative tests. The fourth study
analyzes effects cf curriculum track (academic vs. nonacademic) on the ten
outcomes.

Recognizing that analvsis of between-school differences is not pertinent
to assessing the absolute level of effectiveness of schooling nor to the rela-
tive effectiveness of schoo]iqg and home background, this type of analysis is
nevertheless important, It indicates whether two children of equal initial
endowments attending different schools will experience unequal opportunity by
virtue of the fact that they do attend different schools. As a nation concern-
ed with equity and with the fullest possible development of human resources,
we cannot afford to ignore differences in quality ameng schools. Examination
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of differences amony schools also is important bacause it provides information
about fruitful research strategy. If differences among schools are negligi-
ble, as has generally been concluded in the past, then study of between-school
differences is not an efficient route for uncovering effective-schooling prac-
tices. 0On the other hand, if such differences are not negligible, then there
is potentially much to be learned from studying them--especially since much
more data describing school characteristics are available than data describing
variations within schools.

The study of differences among schools in the ten outcomes is conceptually
equivalent to comparing the average at first follow-up on each outcome calcu-
lated for each school to the average for every other school under controls for
an extensive array of home background and personal characteristics anc for the
initial (base year) level of the outcome. Inclusion of controls for the ini-
tial level of each outcome variable is a criticsl part of the research that
offsets it from most research of tkis type that has relied .n cross-sectional
differences.

The effects of attending different schools are summarized in a single
statistic for each outcome--a partial correlation. For edch outcome variable,
the partial correlation reflecting effacts of attending different schools is
statistically significant and of moderate nagnitude. Partial correlations
surmarizing the combined effects of background (parental status variables) and
personal characteristics (race, gender, ethnicity) are somewhat larger than
those associated with differences among schools, but the between-school corre-
lations are large enough that they justify an important conclusion--tne qual-
ity of schooling does differ from scnool to school. This conzlusion contra-
dicts widely held beliefs in the educational research community.

hs part of the first study, a dynamic model of the effects of backyround,
personal characteristics and between-school differences is proposed and sub-
jected to tests. This model assists in interpreting results calcualted from
longitudinal and cross-sectional data. Under tne assumnptions of the model,
cross-sectional differences among schools and among youth of differing home
backgrounds and personal characteristics reflect effects accuinulated over a
lifetime, Preliminary empirical results associated with this model reinforce
the view that the effects of schcoling incrcase with time relative to the ef-
fects of background and personal characteristics. More thorough tests of this
interpretation, however, depend on use of more complex statistical methods
and/or collection of more complete longitudinal data series.

Having found that different schools do produce differing levels on the ten
outcomes, even with extensive controls inziuded in the analyses, the second
study investigates school characteristics that may account for those dif-
ferences. Using the same s2t of controls applied in the first study, forty
schrol characteristics are examined to determine to what extent they explain
observed differences among schools. It is found that the combined ‘mpazt of
these forty school characteristics ranges from just over 50 to over 90 percent
of th~ total between-school effects observed in the first study. The school
characteris.ics tend to produce larger effects on the tests scores (except
civics) and career expectations than on the other outcomes.
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The school characteristics are classified intuv seven rough categories--
sector (private-public), scheol desegregation, demographic composition, stu-
cent context (e.g., percentage attending college), teacher labor relations,
and policy variables (e.g., resources, teacher salaries, course offerings).
It is found that--

e Sector has negligible effects on all ten outcomes.

* School desegregation has 1itftle, if any effects on the ten
outcomes.

e Teacher labor relations have no effects on the ten outcomes.

e Demographic composition has substantial effects on test scores,
career expectations, and self esteem.

¢ Student context has impor.ant effects on %est scores anu career
expectations.

e Policy variables have important effects on test scores and career
expectations.

These findings are important. They contradict the hotly debated conclusion
(based on criss-sectional hSB data) of Coleman and his coauthors that private
schools are more effective than public schools. They imply that some vari-
ables such as student subculture and school ethos that may be associated with
demographic compositiuon and student context are important in the schooling
process. Finally, they show that some variables (mostly course offerings)
under explicit policy control of educational administrators may influence
outcomes of broad interest and importance. In agreement with past research,
however. it is found that resource differences among schoc1s do not influence
the ter sutcomes.

The third study compares the growth or decline in verbal and quantitative
test scores of those whe remain in school until they graduate to growth or de-
cline in test scores of youth who drop out before completing high school. The
study addresses the issue of whether the last two years of high school are ef-
fective in imperting academic knowledge; hence, it complements the focus of
the first two studies which examine differences in effectiveness among differ-
ent schools.

Two theoretical viewpoints are compared in the study of the effects of
dropping out. The first viewpoint is 1.rmulated in a linear mdoel; the linear
model expresses the hypothesis that learning “readiness" and exposure to new
material can be added together to produce learning. In this view, readiness
fully compensates for exposure and exposure fully ccmpensates for readiness.
Tae second theoretical viewpoint is that the effect of readiness on learning
is stronger as exposure rate to new material increases, and the effect of
increasing exposure is stronger for youth with higher learning readiness.
This hypotnesis is expressed .y an interaction model. Empirical tests of
these two theoretical orientations are conducted by adopting the following
operational definitions of readiness and exposure: Readiness is indexed by




sophomore year verbal and math test score, .y backgrcund SES, and by personal
haracteri-tics. Exposure is indexed bv drop-out status. Those remaining in
scheol are assumed to have high exposure to academic knowledge. Those whe
drop out are assumed to have low exposurc.

The linear (additive) mcdel shows moderate =ffects of dropping out of
school on both verbal and mathemetics achievement. ~lie interaction model
shows substantially stronger effects than the linear model. Also in the in-
teraction model the effects of dropping out arz particularly deleterious for
olack youtii. uiven that the effect of dropping out uf high school on academic
achievement is negative, the lineur model predicts that all youth are better
off with respect to academic achinvement if they remain in school. In con-
trast, the interaction model allows for the possibility that remaining in
school is beneficial to some you. 13and not beneficial to others. Allowing for
this possibility, the data still indicate that the majority of youth, especial-
1y black youth, learn more if they remain in school than if they drop out. Ir
summary, three important concflusions are reinforc~d by the analysis--

* The last two years of high schonl are effective in holstering
verbai and quan* tative skills of most students.

e Black youth suffer disproportionately from uropping ouc of school.

* A theoretical model expressing the icea that learning readiness
increases the pace at wnich youth learn material to which they are
exposed gives a better fit to the data than dres thie dominant
Tinear model.

The fourth study examines effects of curriculum track (academic vs. non-
academic) on all ten outcomes. The idea is to find out whether membersiip in
a nonacademic track has a negative effect on test scores, career expectations,
self esteem, lncus of control, and school deportment. Agaii, since selection
into a nonacademic track is strongly affected by some of these outcomes--test
scores and career 2xpectations particularly--control for initial values of
these variables while observing ei1fects on change or on the valuss at time 2
is critical.

The study of curriculum and course work effects is ccncurted in three
stages. In the first stage, self-reported curriculum track is used to con-
struct a dummy variable indicating membership in the academic (or college
preparatory) track. The track variable is entered on the right of eguations
incluging controls for background and lagged dependent variable. In stage
two, controls for a large number of lagged indogencus variables are added to
the equations. In the third stage, course work variables are added to the
equations of stage two. Additionally, equations estimating effects of status
background on track membership are examined. The main findings are as
follows:

*Study of between-schoo)l differences is nevertheless important for reasons
illustrated in chapters 4 and 5 of this report.




e With controls for exogerous background variables and laggea depen-
dent variable, effect estimates nf track on all 10 outcomes except
work values are strong.

¢ When controls for the full complement of lagged endogenous vari-
ables are added to the equations of stage one, large reauctions in
the estimates of the effects of track are observed. Many of the
formerly sijnificant coefficienis are reduced to nonsignificance.

e Even with contrels for the full set of lagyed endogenous variables,
some important effects of track membership remain. Positive ef-
fects of membership in the academic track are relatively strong
gn e?ucationa] expectation and math test score for both imales and

emales.

e A portion of the total effects of track memvership on the outcomes
where significant conefficients appear is mediated by the pattern of
cerurse work taken in the last two years of high school. But the
main pattern of effects observed prior to including controls for
ccurse work persist after these controis are added. The most im-
portant exception is that the total effect of track on educational
expectations of females is largely mediated by course work.

s Total effects of family background on track membership are unifo. m-
1y large, but race and ethnicity effects are absent. MNuch of the
total effects of background are inediated by academic achievement,
career expectations, and other attitudes. 8y a small margin, the
most important components of the mediator variables consist of
career expectations and other attitiZes rather than academic
achievement.

|
|
e Total effects of family incomz on memoership in the acadenmic track

more than doubles durin; the last two vears of high school. |
e The effects of fumily income on membership in the academic track w

are larger for females than for males. i
¢ Vocational courses tend to deflate test scores and career expecta-

tions, but not always. Business and office courses ircrease verpal

test scores of females, increase work values of both sexes, in- .

crease educational and occupational expectations of males and de-
crease educational expectations of females.

e This pattern of effects tends to reinferce sex stereotyping of
preparation for employment.

These fincdings are important for several reasons. First, they demonstrate
the importance of including controls for many endogenous variables when esti-
mating effects of curriculum track. Second, they suggest that track may be
one mechanism by which socioeconomic background is transferred between genera-
tions--thcugh the role of track in this regard is not exceptionally strong.
Third, they show the key role of family income in the last two years of high
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school in determining whether a youth reports himself or herself to be in the
academic “urriculum track. Fourth, they reveal how patterns of sex stereo-
typing of preparation for employment are reinforced in hioh <rhanl

A number of tentative policy corclusions are inferred from the findings.
One of the most encouraging findings of this report is tnat school :zurriculum
has the expected effects on learning. More academic cource offerings raise
test scores and educational expectations. Additionally, individuals who take
academic courses raise their test scores .iore rapidly than those who don't.
Consequently, assuming that an important goal of education is to improve
acaaemic achievcement as reflected in test s<ores, tvo implication of these
findings are that--

e consideration should be given to increasing che number of academic
courses offered in U.S. high schuols, and

* students should be encouraged {required) to take academic courses.

These poiicy implications are in line with recent commission reports, such as
the National Commicsion on Excellence, and agree with recent curriculum shifts
in public high schools in the United States.

At the same time, we have not found strong effects of the length of the
school day and scinool year on any of the 10 outcomes studied in this report.
Since expanding the time in school is one of the most expensive educational
reforms--

* the school day and school year probakbly should not be lengthened
unless further evidence gives strong reason to do so.

Recent plans to encourage expansion of private schools (such as vouchers)
¢1so seem i11 advised based on the evidenc2 in this report. Sector, at best,
has very small effacts on the 10 outcomes studied here. In fact "other pri-
vate schools" tend to reduce the "work ethic.” Major expansion of the role of
private schcols in the United States has far-reaching implications and prob-
ably could not be reversed easily. Therefore--

e the role of private schools in U.S. education should remain rela-
tively stable unless much stronger evidence of the advantages of
private schooling than has been mustered to date is forthcoming.

The findings regarding the effects of dropping out of school on verbal and
math test scores are clear--dropping out depresses them; this effect is more
severe for blacks. These findings reinforce the view thit--

e steps should be taker to discourag: youth from leaving hiyi school
before they finizh., Efforts to discourage black: from leaving
school early should be especially intense,

The findings regarding effects of curriculum tracking and course work re-

jated to track suggest that tracking may serve an urndesirable selection func-
tion. Although tha effects of track are not large, they are large enough that
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a review of both positive and negative functicns should be undertaken. In the
course of that review,

e .onsideration shouid be given tc abandoning the tracking system in
high schools.

It must be recogniied, of course, that abandoning the tracking system probably
would not be easy to accomplish, Even if formal assignment to tracks were
discontinued, many informal mechanisms for retaining the functions of tracking
would persist. Students still would be likely to take, or be routed into,
classes in a manner reflecting the formal tracking system that had just been
repealed. Also, ability grouping of academic classes can easily be used to
achieve results similar to those of curriculum tracking.

It must be emphasized that abandoning tracking does not mean that vucation-
al courses should be discontinued or even reduced. Youth must be prepared for
the world of work, and to the extent that vocational courses do so, they are
important. Courses in clerical skills appnear particularly important. They
not only give women an adventage in the labor market, but they also tenc to
improve their verbal skills.




CHAPTER 1

’
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This report summarizes four empirical studies designed to help identify
effective schooling practices. The primary motivation guiding the research is
connected to preparing youth for productive employment after leaving school.
The present report focuses on outcomes measured while respondents remain in
high school, however. These outcomes are selected for their expected rela-
tionship to employment after leaving school. It must be noted that interest
in employability development does not imply a narrow set of outcomes such as
specific job skills or work attituces. Rather, a broad net is cast. This net
includes traditional outcomes--academic test scores. It also includes career
expactations, self-esteem, work values, benavior in school, and seanse-of-fate
control.

The piea for improved knowledge of effective educational policies and
praztices has been made repeatediy and dramatically in recent years. The
President's National Commission on Excellence in Education (1983) made the
point in dramatic phases:

If an unfriendiy foreign power had attempted to impose on America the
mediocre educational performance that exists today, we might well
have viewed it as an act of war., As it stands, we have allowed this
to happen to ourselves (p. 1).

A similar theme is evident in numerous other commission reports (e.g., 8oyer
1983; Education Commission of the States 1983; National Science Board 1983).
Most of these reports focus attention on academic education, but a similar
call for improvement in vocational education is the major thesis of :he
National Research Council report Education for Tomorrow's Jobs (Shkerman

1983). Employers echo these calls for improvement in education, indicating
particularly strong need for improving basic skills and work-related attitudes
of -outh (Hollenbeck and Smith 1983; Center for Public Resources 1982).

The commission reports, particularly the Commission on Excellence, speak
in strong terms--terms that overdramatize the problems in American education
(Etzioni 1983; 1982; Peterson 1983). In fact, Peterson states that the com-
missions "make exaggerated claims on flimsy evidence, pontificate on matters
about which there could scarcely be agreement, and make recommendations that
either cost too much, cannot be implemented, or are too general to have any
meaning" (p. 3).

Excessive ~hetoric notwithstanding, the commission reports have identified
symptoms of difficulties in U.S. schools. A rumber of academically oriented
commentaries and research reports tend to concur, albeit in more ¢ iber terms
than those used in the commission reports. Many of these papers advocate "no-
nonsense* measures in schools that are intended to bring about improvement in
academic achievement of students (see, for example, Clark, Lotto, and McCarthy
1980 Edmonds 1979; Mackenzie 1983). Yet, the research evidence on which such
calls for action are based is inconclusive at best (Madaus, Airasian, and




Kelloghan 1380; Purkey and Smith 1982). Important issues regarding effects of
more stringent course requirements, the impact of teacher training, the ef-
Telis ui (1ass size, tne inriuence ot tracking, the relative importance ot
socioeconomic and school effects, to name only a few, remain unresolved.

The present report contains an account of research designed to help re-
solve selected issues in the debate about effective schooling. The focus of
the research is much more restricted than is typical of policy documents such
as National commission reports and studies such as Goodlad's A Place Called
School (1983). Many issues addressed in this report are nevertheless of long-
standing importance to educational policy. Although no single research study
can yield definitive answers to questions such as the effect of tracking on
student performance, important information that is pertinent to policy consid-
erations does emerge from the anilyses. These policy implications are laid
out explicitly, albeit with full cognizance of the necessarily tentative
nature of the findings. Policy by its very nature must be formulated in the
absence of complete information. Results of the present research shouid be
viewed in this light--as partial pieces of information to be combined with
what is already known as part of the process of formulating educational
polizies and practices.

Overview

The studies contained in this report analyze longitudinal data from a
major National data set--the High School and Beyond (HSB). Changes between
the sophomare and senior year in high school for 10 outcome variables are ex-
amned for a sample of some 27,000 youth. The 10 outcomes are: verbal test
score, math test score, science test score, civics test score, educational
expectation, occupational expectation, self-esteem, locus of control, work
values, and school deportment.

Four specific studies are presented in relatively self-contained chapters.
The first study (chapter 4) examines differences in the average changes of
these 10 outcomes among schools, using a number of controls for personal char-
acteristics (race and gernder), socioeconomic background, and the sophomore
value of the dependent variable. The purpose of this anaiysis is to determine
wrether different schools are more or 1oss effective in generating changes in
the 10 outcomes. There are at least two reasons why this analysis is impor-
tant. First, if all schools are about ejually effective, then public policy
need not be concerned with which students attend which schoo’s. On the other
hand, if schools do vary substantially in their quality, it Lecomes an impor-
tant equity issue as to how students are distributed among schools. Also, as
a matter of fully developing the potential of our citizens, educational policy
should attend to upgrading schools that are performing below the norm.

‘he second reason why study of overall school differences is important
relates to res2arch strategy. If there are no differences in the performance
of students in different schools once student characteristics are taken into
account, then there is nothing to be learned from studies that o. -empt to
identify particular school characteristics (such as number of students) with
effective schooling. On the other hand, if differences among schools do, in
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fact, occur, then it is worthwhile to investigate what schocl characteristics
or processes account for those differences.
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schools 1n average growth rates for the 10 outcomes, the second study (chapter
5) takes the next logical step and asks the quest1on What specific character-
istics of schools are associated with high and low rates of growth? A large
nurber of specific variables describing schools are used in the analyses, in-
cluding school policy variables, demographic composition and size, school de-
segregation, private or public ownership, and student composition variables
such as percentage attending college or in the vocational track.

The third study (chapter 5) investigates the effects of dropping out of
high school between the sophomore and senior year on ver>al and math test
scores. The HSB data afford an unusual opportunity in this regard because
they contain test scores both before and after a youth dropped out of school.
Thus, rucn better control for predispositions that might influence both test
scores and dropping out are available in the HSB than in most data sets. This
chapter tests a model of learning in which learning is depicted as a result of
the product of exposure to material and "readiness.” The findings are impor-
tant because they help to dispel the notion that schools are not effective and
because they demonstrate empirically that the interactive or product model of
learning {is superior to the more usuval linear model.

The fourth study (chapter 7) examines the influence of being in a non-
academic track on all 10 outcomes. It is found that those in nonacademic
tracks tend to show less growth on test scores, have lower career expecta-
tions, and recuce their sense of cocntrol over their own future. These results
hold under control for a number of lagged endogenous variables and vears of
course work in various academic and vocational subjects. But effect estimates
are reduced substantially with the added controls. Strong enough effects
remain, however, to raise important questions about the functions of tracking.

The s2cond chapter in this document reviews the literature related to
effective schooling research. The third chapter summarizes the methodology.
In order to make each of the substantive chapters (chapters 4 through 7) re-
latively self-contained, selected aspacts of these 2 chapters are summarized
in the substantive chapters. Chapters 2 and 3 give more complete and inte-
grated versions of their topics than are contained in later chapters. The
final chapter summarizes the findings, identifies some next steps in the
research, and discusses policy implications.

Conceptual Framework

The four studies reported here are part of a broader program of research
>n development of erployability skills. Figure 1 displays the broad organiz-
i framework of that program. It should be emphasized that the model in fig-
ure 1 is presented for its heuristic value; it is not intended to represent
details of the relationships among aii the variables listed. The four studies
in this document examine effects of school characteristic and schooling on
variables labeled “in-school student outcomes.”



The box labeled "control variables" contains variables such as socio-
arnnnmir dnerr1n+nrc nf fam11v nr1n1n race nendewr and o*hn1r1+u~ Tha

input-output schoo] variables include factors such as expenditures, facii-
ities, and teacher training. The school process variables include aspects of
schoo]ing such as curriculum and course work taken by students, disciplinary
climate, and teacher expectations of students. The box labeled "in=school
student outcomes" contains variables such as work attitudes, deportment in
school, career aspirations and expectations, and student test scores. The
boxes under post-high school outcomes generally contain descriptors that
suggest the type of variable included; for example, post-high school labor
market outcomes include wage and hours per week of jobs held after leaving
high school. The types of variables included as part of "attitudinal post-
high school outcomes" include variables such as self esteem, locus of control,
and educational aspirations measured at the first follow-up of the HSB.

The figure shows a basic assumption of the research: that schooling
affects employment outcomes indirectly through impact on in-school student
outcomes such as attitudes, behaviorial patterns, and cognitive skills. The
model indicates that a variety of post-high school outcomes must be included
in any study of educational greparation of youth for adult work roles. The
fundamental idea here is that in-school student outcomes such as test scores
are important because they affect post-high school employment outcomes. Post-
high school labor market outcomes are closely related to other activities
after high school; hence, postsecondary schooling, marriage and family vari-
ables, and key attitudes are included as part of the post-high school outcome
groups. Finally, the presence of the control variables in the model serves as
a reminder that analyses of school effects must include statistical controls
for many varidbles whose omission could threaten the causal interpretations.
It must be emphasized that the model, in the interest of simplicity, omits
many possible relationships. For example, the in-school student outcomes
affect each other, though this fact is not expressed in the model.

Schooling Immediate Outcomes Post-High School
Background (Secondary) of Schooling Outcomes of Schooling
Input-Output [Post-Righ School I
School Char- Labor Market Qutcomes
//,/;7 acteristics _
_____ Attitudr a’ Post-High
i Control | In-school |__—~-7| School Outcomes _
| Vari- | Student | ~ — 7"
|_ables_ _| Outcomes |~ | "Postsecondary School- |
+_ing_Training Qutcomes_|
SCnoo 1 - - -o---—-——~—
Process | Post-High School |
Variables E Marriage, Family, |
i

Residence Outcomes |

Figure 1. Schematic model of schooling effects on employapnility of youth




CHAPTER 2
REVIEW OF PAST RESEARCH

The Equal Educational Opportunity Report

The Equal Educational Cpportunity Report (EEOR) (Coleman et al. 1966)
launched an era of research in which large-scale survey data have been used in
attempts to identify between-school differences in student achievements that
cannot be attributed to socioeconomic background and personal charactzristics
of the students. The primary dependent variables in these input-output stud-
ies have been standardized test scores reflecting level of verbal and mathe-
matics skills, although other dependent variables have also been studied
(e.g., Hauser, Sewell, and Alwin 1975; Jencks ard Zrown 1977).

The major cunclusion offered in the EEQOK is that differences among schools
account for relatively little of the variance in the verbal test scores of
U.S. elementary and high school students. In the absence of any controls for
socioeconomic background, the proportion of total variancz between schools in
verbal achievement ranged from about 5 percent to about 3% p&rcent in the data
analyzed by Coleman in the Equal Educational Opportunity Survey (EEQS).*

Between school variation was found to be substantially less among whites
and blacks cthan among other subgroups, less in the North than in the South,
and less among senior high school students than among elementary students.
Northern whites exhibited the least between-school variance--7 to 11 percent.
Relatively high between-school variance occurred among first gracers; this
observation was interpreted to imply that between-school differences occur at
intake rather than being produced by schooling experien. es.

Perhaps the most striking finding reported by Coleman and his colleagues
is that school characteristics have negligible effects on verbal test scores
once individual background characteristics are controlled. School character-
istics such as per-pupil expenditure, student-teacher ratio, physical facili-
ties, indicators of teacher quality (aggregated to the school level), curricu-
lum, and teacher attitudes (aggregated to the school level) displayed neglig-
ible effects on explained variance in verbai test scores. 7In the other hand,
especially among minority yo:th, characteristics of the student population at
each school and teacher characteristics accounted for a modest amount of vari-
ance in verbal test scores, afte- controls for individual background.

Racial composition of schools was found to be an important predictor of
test scores, but this effect was found to be due largely to school aggregate
educational plans of students. This finding was interpreted as having impor-
tant implications for the manner in which school "social systems" comprise
self-perpetuating influences on t-eir students. Teacher education and teacher
verbal ability showed strong effects on test scores of minorities but not so
strong effects on whites.

*The test was labeled an ability test by those who constructed it, but Coleman
et al. argue that it measures achievement.
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Students' own sense of control over their environrent for all racial/
ethnic groups except whites and Asians exhibited strong 2ffects on achieve-
ment. Self-concept hau a stronger effect for whites and Asians.

The Coleman report raised a stcrm of controversy, for its findings con-
tradicted many cherished beliefs of the time when it was released. Cain and
watts (1970), for example, summarize a widespread reaction; they say that the
Coleman report

presents a ver Jismal picture of the effectiveness of our
educational sj.tem in securing equal opportunities for all our
citizens. Looking at educational outcomes for children from
different backgrounds, one finds wide discrepancies which the
American dream has assumed capable of eliminatioan through the
public school system. (p. 228)

Within the first few years following release of the report, a number of
saiient criticisms were leveled against it. These include the following:

e The report used the wrong statistics to assess effects of school
characteristics., Estimates of unstandardized regression coeffi-
cients should have been used instead of increments to R-square
(Aigner 1968; Bowles and Levin 1968; Cain ana Watts 1968, 1970;
Hanushek and Kaip 1972; Wiley 1976).

e Analyses in the report should have beer yuided by an explicit struc-
tural model (Cain and Watts 1970), and, in particular, the structur-
al form of the model should include provisicn for complementarity
of educational inputs (Bowles ard Levin 1968; Hanushek and Kain
1972;.

e The cross-sectional data used by Coleman and his coauthors
preciuded adequate control for nonschool factors in cognitive
achievement (Alexander, McPartland, and Cook 1981; Hanushek and
Kain 1972; Smith 1972).

* The nonresponse rate in the EEOS was so high that it threatened the
varidity of the findings (Bowles and Levin 196%).

e The measures of school resources used were tono crude, for example,
indicating only presence or absence of a physics lab and nothing
about its quality (Armor 1972; Bowles and ''evin 1968; Hanushek and
Kain 1972).

e School outputs besides standardized test scores should be consid-
ered (Armor 1972; Jencks and Brown 1%75; Smith 1972).

e fggregation of resources to the school level and in some cases to

the district level (e.g., exnenditures) fails to assess the expo-
sure of individual students to those resources (Spady 1976).
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Cain and Watts offer three main criticisms of the use of incremental
R-squares in the EEOR. First, when regressors are correlated, allocation of
explained variance to one or -~ set of regresscrs depends heavilv on the order
in which the regressors are entered into the regression equation. Cain and
Watts object to procedures in the Coleman report whereby background charac-
teristics cf individual students a.e entered before school resources, thereby
loading the dice against finding effects of school resources. Second, R-
square increments do not yield estimates of expected changes in an cutcome
resulting from a change in the regressor or sets of regressors with which the
increment is associated. Finally, numeric values of R-squarz are affected by
the relative variances of variables included in a regression equation. With
the "fundamental* effect parameters constant, R-square increments will differ
considerably depending on the variances of the several variables under study.
This observation also applies to standardized partial regression coefficients,
since their values alsc depend on variance cf variables included in a model,

Coleman (1970, 1972) responds to these criticisms on all counts. First,
he defends entry of individual student background variables before school re-
sources on the grounds that school resources do 1ot cruse parental character-
istics of the students who attend the school, but background variables may
affect the school a child attends and the financial resources allocated to the
school. Second, while it is true that R-square values do not give good indi-
cation of expected cnanges in an outcome resulting from changing an iaput,
currant level of knowledge does not permit good estimates of this sort, ir-
respective of the statistic used. Further, comparisons among unstandardized
coefficients are not meaningful unless all independ:nt variables have the same
metric. One cannot, for example, sensibly compare the effect on a cnild's cog-
nitive achievement of an additional year of father's education to the effect
of an increment of $1.00 in annual family income. Finally, Coleman shows that
conclusions regarding relative impcrtance of background and su..001 resources
remain intact when standardized partial regression coefficients are the basis
of comparison. In fact, there is a very close empirical correlation between
the partial correlation and partial standardized regression coefficients.

Other Input-Output Studies

The EEOS data have been subjected to many reanalyses since publication of
the Coleman roport {Armor 1972; Jencks 1972; Smith 1972). These analyses have
changed the de.’inition of key input variables and expanded the set of cog-
nitive outcomes, corrected coding errors in the original EEOR (Smith 1972),
used the schocl level of analysis rather than the individual level, made use
of standardized and/or unstandardized partial reg-ession coefficients and
“commonality"” analyses, and anpplied their analyses to various subsambles (by
grade level and region) of the EEOS data. These reanalyses by and large do
not challenge the main findings of the original report. For example, despite
having found and corrected two "mechanical errors” in the variables used for
the EEOR, Smith (1972) concludes that "In general, the results of the reex-
amination affirm and Strengthen the overall conclusions of the [Coleman]
Report . . ." (p. 311). Jencks (1972) concurs, and in an interesting foot-
note, attributes .wch of the dispute over the findings to interdisciplinary
rivalries between sociologists and economists--Coleman is a sociologist, the
detractors mostly economists.
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In a 1engthly review of effective schooling research, including coverage
OT tne EEUK as well as other studies, Avercn and CO|idagues {1¥/<) dygreed wiii
the conclusion that school resources do not exhibit strong effects on the cog-
nitive outcomes of students, but background factors do exhibit consistent im-
pact. On the other hand, Averch and colleagues conclude that evidence regard-
ing “student body" eftects is not convincing.

Mayeske and colleagues (1972, 1973, 1975) undertook a major reanalysis of
the EEQOS data using a variance partitioning technique termad “"commonality
analysis.” This method distributes explained variance of twn independent vari-
ables (x,z) into three parts: one part uniquely due to x, one part uniquely
due to z, and a part due jointly to x and z. This method has little to recom-
mend it; it is based on a pure algebraic decomposition of variance and makes
no use of a theoretic or causal framework within which an analysis is carried
out. Never.h~less, Maveske and colleagues do not challenge the finding of
Coleman and ¢ 1leagues thet background contributes more to school achievement
than do between-school differences in resources. They alsn find that atti-
tudes such as parental educational expectations of their children, parental
emphasis on learning, and locus of control are more important contributors to
cognitive achievement than status background. Their use of commonality analv-
sis lea them to conclude that it is impossibie to separate much of the effects
of background and/or race and ethnic group from effects of schoois.

The EEOR and the beehive of controversy in its wake sti ilated an outpour-
ing of quantitative resear~h designed to differentiate characteristics of ef-
fective schools from those of ineffec’ ‘e schools.* The phrase "schools don't
make a difference"” has frequently been used in a loose fashion to summarize
the major findings c¢¥ the EEOR. This characterization of ‘he findings ob-
viously is in error, and many scholars have taken strong exception to it
(Alexander, McPartland, and Cook 1981; Armor 1972; Gilbert and Mosteller 1972;
Heyns 1978; Madaus, Airasian, and Kellaghan 1981; Murnane 1975; Rutter et al.
1979; Wiley 1976). The obvious objection to concluding that schools don't
make a difference based on comparisons of student differences between schools
is that all schools undoubtedly are making a big difference in the cognitive
achievements of tneir students; few youth would learn to read, write, uo
arithmetic, or do algebra unless they attended school. The fact that large
differences in their achievements do not apoear among schools implies thtat all

*hanushek and Kain (1972) charge that the EEOR committed a majc. blunder when
it attempted to analyze the relationships between school inputs and schcol
outputs. They charge that the originai congressional mandate was simply to
document differences in schocl inputs, especially as they related to racial
composition of schools. By stepping beyond the congressional mandate,
Hanushek and Kain charge that the EEOR did a poor job botk of documenting
inequality of inputs and of analyzing effects of inputs on student cognitive
cchievement. Coleman (1972) resporded that the EEOR chinged the terms by
which educational equality is assessed and stimulated an important shift in
educational research. Subsequent events seem to have supported Coleman's
contention.




schools do about equally well (poorly) in eaLh1ng coqn1t1ve skilis. Bridge,
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Let us consider whether ur not water has any effect on fish. To see
the effect of water on fish, vne would need to observe some in water
and other fish completely out of wat:r. The effects uf smill varia-
tions i~ water temperature or water salinity would tend to be small
and difficuit to measure, if indeed any effects existed. (p. 285)

This 1ine of reasoning has generated a small number cf studies that inves-
tigate the relationship between amount of time spent un schooling and acaiave-
ment. Wiley (1976) and Wiley and Harnischfeger (1974) developed an involved
statistical model fcr testing effects of hours in class per year on verbal and
mathematics achievement. Using a special inner-city Detroit subsample of the
EEOS, they show substantial impact of class hours on achiievement. Karweit
(1976) replicates the Wiley and Harnischfeger proceoures on a larger EEQS
subsample and reports results of a schonl-level analysis using Maryland state
data. She finus smaller effects than Wiley and Harrischfeger but still re-
ports substantial positive impact of school time on achievement. Barbara
Heyns (1978) conducted a major study of effects of summe~ school on Atlanta
youth. While she finds complex interactions by SES and race, her results
support the view that quantity of schooling is an important factor in learn-
ing. Murnane (1975) presents interesting graphs showing a decline in test
scores during sumner months for elementary school children (who do not attend
summer school).

Despite the obvious veracity of the argument that absence of between-
school effacts on achievement does not imply no effects of schooling and ce-
spite strongly worded arguments to the effect that resear~h should concentrate
on effects of the quantity of schooling (Wiley 1976), a massive body of re-
search literature has accumulated sinrce publication of the EEOR that examines
between-school differences. Virtually every conceivable school characteristic
contained in existing data sets has been used in one study or anocher tc pre-
dict student achievement. Bridge, Judd, and Moock (1979) provide an extensive
revizw of the input variables that have been used in these studies. They
group the school inputs into three broad categories: [1) peer group charac-
teristics, (2) teacher characteristics, and (3) school characteristics, includ-
ing resources and facilities. Generally, these studizs tend tu support the
conclusions of the EEOR that peer group and teacher characteristics are more
important than school characteristics in determining <chool effects on student
achievements.

Several criticisms may be leveled fairly against input-output studies of
school effects. First, few of them have been based on longitudinal data;
hence, they are open to the charge that between-school differences reflect
student ability differences at intake (Alexander, McPartland, and Cook 1981,
Heyns 1978; Murnane 1975; Rutter et al. 1979; Smith 1972- Spady 197S). Others
argue that school effects are not secure until controlled rield experiments
are conducted (see especially Gilbert and Mosteller 1972). Restricting school
outcomes to cognitive achievement hLas been routinely criticized (Alexander,
McPartland, and Cook 1981; Jencks and Brown 1975; Smith 1972; Spady 1976).
Tests also have been criticized on the grounds that they do not measure what
is taught in schoul. If tests were designed to measure material appearing in
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course syllabi, more effects of schooiing would be observed (Alexander,
McPartland  and Cock 1081, Rutter et al. 1579). The input-output studies
generally are ath oretical. They do not draw on social psychological theory
of learning or even on common sense notions about the interaction between
study time, learning readiness, and exposure rate (Walberg 1981). The pro-
bable specification error resulting from atheoretical application of the
linear model to study school effects is taken up in some detail in the next

section.

Schooling Process Research

A particularly important line of criticism of the input-output models
arques that school characteristics other than objective inputs (e.g., ex-
pe: litures) are the critical factors influencing student learning. Typically,
these critics identify such “school process” variables as staff attitudes and
school climate as cruciai to the learning process. For example, Edmonds
(19/9) identifies five important school characteristics: (1) strong admin-
istrative ieadership, (2) high expectation of students held by professional
schvol staff (3) orderly 2tmosphere in the schoo:, (4) emphasis on th2 impor-
tance of basic skills, and (5) frequent monitoring of student pregress. These
and similar conclusions have been reflected in a number of commentaries and
research studies (e.g., Brookover et al. 1979; Clark, Lotto, and McCarthy
1980; Cohen 1981, 1982; Wellisch et al. 1978).

Purkey and Smith (1982) give a thorough review and evaluation of school
process studies., They divide these studies into three groups: outlier stud-
ies, case studies, and program evaluation studies. The outlier studies apply
regression methods to select particularly effective and ineffective schools.
Effective schools are compared to ineffective schools using informal observa-
tional methods in ordc~ to identify school characteristics that differentiate
between the two. It is inferred, either implicitly or explicitly, that chang-
ing ineffective schools to match the characteristics of effective schools will
improve the quality of ineffective schools.

The outlier studies have not produced a generally agreed upon list of
characteristics of effective schools, and, on occasion, findings of one study
cannot be replicated in other studies. Nevertheless, these studies do suggest
that good school discipline, high teacher expectations of students, and strong
leadershin are important components of effective schools.

Purkey and Smith indicate several criticisms of the outlier studies:
amples have been small and unrepresentztive, appropriate controis frequently
have been missing from the regression equations used to identify effective and
ineffective schools, aggregation of data to tr2 school level probably is not

defensible, effective or ineffective schools should be compared to average
schools rather than to each other, and the definition of criteria for effec-
tive schools is subjective.

The case studies are similar tc the outlier studies except that selecticn
of schools for close scrutiny is done informally rather than by regression
methods. Sometimes “"exemplar" schools have been studied without any compari-
son schools. The obvious shortcoming of using only exemplar sample is noted
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by Purkey and Smith. Taken as a group, the case studies have compiled a long
list of school characteristics associated with effective schooling, although
there is not a general consensus on the contents of the list. The 1ist in-
cludes features such 235 strong leadership, orderly atmosphere, high staff
expectations of students, individualized instructioun, use of phonics to teach
reading, explicit goals, joint staff planning activities, teacher accountabii-
ity, and emphasis on complex "highe order skills" in reading instruction.

Many of the difficulties of case studies parallel those of outlier stud-
ies, including informal observation methods that are difficult to replicate,
small unrepresentative samples, and subjective criteria for defining effective
instruction,

The program evaluation studies apply comparatively rigorous methods to
determine the effectiveness of intact educational programs that often are not
coincident with a particular school. In spite of the different approach of
the evaluation studies, their conclusions tend to overlap with some of the
results of the outlier and case studies. Characteristics oi effec.ive pro-
grams ide-~“ified by these studies include: high teacher expectations of stu-
dents, orderly classrooms, high parent involvement, inservice training for
teachers, and strong but nonauthoritarian leadership.

Eight school characteristics associated with effective schooling are
repeated in two or more of the studies reviewed by Purkey and Smith. These
are as follows:

Eftective administrative leadership

High staff expectationc of studcats
Strong emphasis on basic skills

Orderly atmosphere

Monitoring student progress

Inservice programs for faculty

Informal exch~nge of ideas among faculty
Time spent on basic skills

o @ o o

Purkey anc Smith (1982) indicate several criticisms of all the research on
school process variables. Longitudinal studies are rare. The samples of
schools have been tco narrowly confined to urban elementary schocls. No wide-
1y published studies have cxamined schools with explicit improvement programs.
Too Tittle attention has been given to practical matters of creating schools
with characteristics identified with effective schooling. Research methods
tend to be weak and replication of procedures difficult. Nevertheless, Purkey
and Smith conclude that the cumulative results of the studies they reviewed
are persuasive.

The school process studies do -ppea. to offer promising hypothese:. How-
ever, several important criticisms of the work render ‘hem les¢ than conclu-
sive. First, measurement of the kay variables is difficult; therefore, repli-
cation of the findings is difficult. (See, however, Gross and Herriot [1965]
for a useful example of quantitative evidence bearing on the leadersh:p
function.) Second, samples tend to be small and unrepresentative. Third,
multivariate statistical analyses have not been feasible. Fourth, the
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between-school variance attributed to all sources of variation due to school
characteristics ty,ically is rather small (Hauser, Sewell, and Alwin 1975).*
Consequently, no characteristics of schools are likely to account for a sub-
stantial portion of the variation in student outcomes. Finally, it is unclear
whether school characteristics associated with effective schools have prcduced
high student achievement. For example, it is possible, even likely, that high
student achievements influence faculty expectatons of students. The issue of
causal ordering cf variables has not been addressed in this literature. This
conclusion applies to a number of school variables such as leadership quality
and emphasis on bas®. skills.

Models of Learning

Selection of a structural model may have important bearing on the substan-
tive conclusions of a study. Standard practice in past quantitative studies
of school effects has been to use ad hoc linear regressions. While some of
these are nested in a rough theoretical context (e.g., Rosenbaum 1980), linear
models generally are stated and tested with crass-sectional data. Explicit
connection between the empirical work and the learning process as it occurs
over time generally is missing. Furthermore, the linear functional form does
not express some excellent substantive hypotheses about the need for both
exposure and readiness to produce learning, and the likelihood ~f declining
marginal increments to learning with increazsed exposure and effort.

The ad hoc structural models generaily used to guide statistical work on
school effects using available data have yielded few even rudimentary accounts
of learning as a process of change vver time in the quantitative literature
(see, however, Sorensen and Hallinan 1977). Since learnirg is defined by
change over time, this is a serious conceptual shortcoming of most quantita-
tive work.

A key conceptual element in an adequate model of learning is that learning
must be defined by change. For example, the amount of vocabulary learned in a
niven time interval might be the number of words for which one knows the defi-
nition at the end of the interval, minus the number known at the beginning of
the interval. Learning occurs over continuous time, however, so that defining
it as a rate of change over a very short interval is indicated. A simplified
linear model in which learning rate is the dependent variable is given by the
following example:

g% +a+ Dby +cz,

where

dY = learning rate, i.e., derivative of knowledge (y) with
respect to time,

*Between-school variance for a number of school outcomes ranges down from a
high of about 20 percent. See table 4 in this report.
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y = current level of knowledge or skill,
z = amount of exposure to new material (in a short interv.1l), and
a,b,c = constant coefficients.

In this example, b is expected to be negative. Here it could be interpreted
as indexing the rate of forg:tting given no new exposure (i.e., z=0). The
coefficient ¢ is positive and indicates the rate at which new knowledge is
assimilated.

Since learning cenerally occurs simultaneously in several domains, it is
sensible to consider a simultaneous model in which several aspects of learning
are combined. For example, learning mathematics, reading, academic self-
concept, attitudes toward work, educational self-evaluations, and educational
and occupational aspirations may all affect each other and be affected by the
same set of status background, ability, and school characteristics variables.
In this case it may be useful to apply a fairly standard simultaneous differ-
ential equation system (see Arminger 1983; Coleman 1968; Doreian and Humaon
1976; Hotchkiss 1979).* Limited use of a simultaneous model is given in
chapter 5 uf this report.

The goal of most cross-sectional studies of school e¢/fects is to estimate
a reduced form, giving the total effects of background and school charac.eris-
tics on learning rate. One of the primary conclusions implied by a dynamic
model of learning is that such cross-sectional estimates depend on the assump-
tion that equilibrium existed at the time th. data were collecteo (i.e., that
all learning had stopped) or on o.her cscumptions that cannot be tested with
available data. In chapter 4 of this report an interpretation of a cross-
sectional model that does not depend on the equilibrium assumption is given.
In the alternative interpretation the cross-sectional estimates index effects
of associated independent variables accumulated over the lifetime of respon-
dents. This interpretation is more satisfying than simply to say the cross-
sectional coefficients are meaningless bec=use they depend on the obviously
untrue assumption of equilibrium. Of course, interpreting cross-sectional
coefficients as accumulated effects also depends on untenable assumptions, but
in developing the interpretation, these assumptions become explicit and may
therefore serve as guides to future research.

A linear differential equation model such as given in the above illustra-
tion ignores an important aspect of learning, namely that learning generally
is viewed as a consequence of interaction between exposure and student ability
or learning readiness (McPartland and Karweit 1979; Sorensen and Hallinan
1977). The funuamental ideas in the interaction hypothesis are that (1) no
one can learn material to which she or he is not exposed and (2) learning
readiness is defined as the capacity to learn material to which one is

*Th1: approach rests on the incremental learning theory recently associated
with psychometric approaches to learning by Nucci and Walber: (1981). Accord-
ing to hicci and Walberg, recent evidence suggests a need to reexamine theory
of learning readiness stages associated with, for example, Piaget.



exposed. Readiness, therefure, depends on innate ability, effort, and posses-
sion of knowledge or skills needed tu learn the new material (e.qg., a grasp of
algebra is necessary to learn calculus). With these basic ideas, then, learn-
ing new material requires bnth exposure and readiness; readiness Zannot compen-
sate for lack of exposure, and exposure cannot compensate for lack of readi-
ness.

In this report, preliminary analyses of effects of dropping out of schcol
are carried out using an inveraction hypothesis similar to that proposed by
Sorensen and Hallinan. Because of the added complexity of the interaction
hypothesis, however, most of the empirical work in this report is carried out
using linear models.

Walberg (1981) gives a thoughtful critique of the linear functional form
used in most input output studies of school effects. As a substitute for the
usual linear form, Walberg proposes an “educational production function" of
the same functional form as the Cobb-Douglas as defined in economic studies of
physical production. The general form of the Cubb-Douglas for educational
outcomes such as achievement is--

Ach = axdl x32... xPk u

thy =1 0<be<1,allk,

where
Ach = achievement,
xx = predictors of achievement such as ability, motivation, exposur:
to material, and so forth
u = random disturbance,
a, by = empirical constants.

Taking logarithms on both sides ¢f the Cobb-Douglas produces an equation that
is linear in the log of all variables and in the paramaters; hence, the log
form of the equation can be estimated routinely. Walberg (1981) cites impor-
tant advantages of the Cobb-Douglas form over the linear form, the most impor-
tant of which are the following:

e Increase of any one x value while holding the rest constant produces
diminishing marginal returns.

e If any x factor is zero (for example exposure), no learning occurs.

» Increasing all x variables proportionately increases achievement by the
same proportion.

* The effect of any one predictor on achievement depends marginally on the
values of the other predictors. (The Cobb-Douglas expresses the inter-
action hypothesis formulated by Sorensen and Halliran.)




* The by coefficients are readily iaterpreted in terms of percentage
increment in achieverent for a given percentage increment in any x.

These points express important substantive claims about the nature of the
learning process and therefore illustrate the importance of paying attention
to the - :alitative aspects cf the functional form se’ected to express hy-
potheses about learning.

There are, however, two important shortcomings .n Walberg's discussion.
First, the CobL-Douglas does not express the dynamics of learning. Second,
many of the variables in educational research have no natural origin.* The
Cobb-Douglas form depends critically, as we shall see, on the origin point of
all variables in the equation.

The static nature of Walberg's formulation may be remedied in a number of
ways, the simplest being to postulate the Cobb-Dougias as an equilibrium equa-
tion and then nosit incremental shifts toward equilibrium, as follows:

y* = ax?lo--xkbku,
&= aly-y),
where
y* = equilibruim level of achievement,
g% = instantaneous rate of change in y with respect to time (t)--
the derivative of achievement with respect to time,
a = edypirical constant.

These cquations generate a functional form that could, in principle, be esti-
mated with longitudinal data of the sort available in the HSB, but the estimat-
ing equations are nonlinear in their parameters. Hence, estimation is not
routine,

The lack of natural zero points in many variables used in educational re-
search also could be remedied empirically by resorting to nonlinear estimation
methods. The following general strateqy could be pursuer: Estimate--

In(y+h1) = Tn a + byin(xy+hp)+---+byIn(xy+hy)

*The practice of usinc proxy variables when analyzing large data sets poses a
particularly complex problem in this regard since (1) the proxy may have no
natural zero even thcugh the concept that it purportedly reflects does, and/or
(2) the zero point of the proxy and the concept may not coincide. An example
of .he first instance is the Duncan SEI measure of parents' occupational level
used as a proxy for home environment. An example of the second case is the
use of test scores to reflect achievement. Scoring a zero on a difficult test
does not necessarily mean that nothing has been achieved.
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where 1n is the natural logarithm, and the b; and h; are onstants.*

There are two shortcomings of this strategy.” First) nonlinear estimation is
expensive and time consuming. Secondly, the number of degrees of freedom due
to the regression is nearly doubled by estimation of the hj's.

For practical reasons, Walberg's formulation is not used in the remainder
of this report. However, he reviews important issues regarding a theory of
the process of education and learning. Key questions implied by the lack of
well-defined origins for many variables used in study of "educational produc-
tion functions" include: What are the critical variables that affect learning
and how are they related to the (proxy) variables commonly used in quantita-
tive analyses of large surveys? For example, if one's theory indicates that
quantity and quality of home environment are crucial (as Walberg claims), but
o2 has available only measures of parental social class, how should the
information on social class be used in the analyses?

*1t should be noted that least squares applied to this form will not, in
general, yield the same parameter estimates as least squares applied to the
antilog form (Walling, Hotchkiss, and Curry, 1924).
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CHAPTER 2

DATA AND METHODS

HSB Sample

The High School and Beyond (HSB) survey was spnnsored hty the National
Center for Education Statistics, and the data collection was carried out by
National Opinion Research Center (NORC). The HSB is a major longi:udinal sur-
vey of high school youth. 3ase year data were collected in 1980, the first
follow-up was completed in 1982, and the second follow-up is in progress.
Plans call for additional follow-ups at 2-year intervals. The base year sur-
vey contains data describing over 58,000 student respondents, split between
students who were sophomores (N = 30,030) in 1980 and those who were seniors
(N = 28,240).

Students in the sample completed questionnaires at each wave of data col-
lection. The base year questionnaires requested information about respon-
dents' background, personal characteristics, school experiences, career aspira-
tions, attitudes toward work, part-time work during high school, and a number
of other topics. The first follow-up for the younger cohort repeated most of
the questions in the base year questionnaire, thus permitting intensive analy-
sis of change. The first and second follow-ups of the older cohort and second
fo1low-up of the younger cohort requested detailed information regarding work,
family formation, education, military service, and attitudes.* In addition to
the student questionnaire data, a lengthy questionnaire was completed by the
principal or other administrator of each school during the first two waves of
data collection, students completed cognit-ive tests, teachers completed a
brief checklist in the base year only, and a subsample of parents completed
base year questionnaires.

The present report makes use of the base year and first follow-uy question-
naire data on the younger cohort, base year and first follow-up test data, and
the base year principal data. The test data contain tests of verbal skills,
mathematics, science, and civics. The principal data contain descriptions of
schools in the sample, including variables such as number of students, race
and gender composition of students and teachers, facilities, expenditures,
labor relations between staff and schonl adminstration, school desegregation,
use of competency testing, participation in various Federal and State pro-
grams, and principals’ assessment of varinus school problems (e.g., drugs,
deportment, attitudes of teachers).

The HSB sample was drawn using a multistage stratified and clustered de-
sign. The sampling units are schools. A master iist of U.S. high schools was
compiled by NORC using several sources. The master 1ist contained 24,725

*See Frankel et al. (1981) and Jones et al. (1983) for details on the sample,
data collection, and content of data. Coleman, Hoffer, and Kilgore (1982)
also give a thorough rzyview of the HSB data.
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schools of which 1,122 did not fit the definition of the sampliing frane;* the
final realized sample of schools is somewhat different from the original sam-
ple. Nine sampling strata were used; table 1 summarizes the disposition of
the sample for the base year.

The “"regular public” and "regular Catholic" strata were sampled in propor-
tion to the number of students attending. Schools in the other strata were
oversampled as part of the stratified design. The design weight supplied as
part of the data set compensates for the disproportionate sample design. It
should be noted that the school response rate differs among strata, with lower

TABLE 1

DISPOSITION OF THE SCHOOL SAMPLE, BASE YEAR

From
Originail Column 2
Sample and as
Substitutions  Substitu- Total Percentage
Original fecr "Out of tions for Realized of
School Stratum Sample Scope Schools" Refusals Sample Column 4
Regular public 808 585 150 735 79.6%
Regular Catholic _ _ _ _ _ 48 _ _ _ _ _ a0 _ _ _ ___5 . ___ 4y _ _ _ 88.9 _ _
Alternative public 50 41 4 45 91.1
Cuban public 20 11 -- 11 100.0
Other Hispanic public 106 - 72 30 102 70.6
Black Catholic 30 23 7 30 76.7
Cuban Catholic 10 7 2 9 77.8
High per .ormance
private 12 9 2 11 81.8
Other private
(non-Catholic) 38 23 4 27 85.2
Total 1122 811 204 1015 79.9%

Source. Adapted from table 3.1-2 in Jones, et al. (1982, p. 15).

*Area vocational schools with no independent enrollment, for example, ~ere
excluded from the sanpling frame. But in some cases the identity of these
schools was not learned until after the original sample was drawn.




rates generally for public tnhan for private schools.* The design weight is
defined to help compensate for differences in response rates among strata.

Within each school in the final sample, 36 sophomores and 36 seniors in
1980 were selected as student participants. No substitutes for student non-
respondents were used. Overall, 8Z percent of those students participated.
Twelve percent were nonrespondents due to abcence from sc0ol on both the
original survey date and the makeup date. ..oout 8 percent of sophomores
and 11 percent of seniors who completed questionnaires did not take the zogni-
tive tests.

Initially, all schools that participated in the base year survey were in-
cluded in the <ampling frame for the first follow-up. Some of those schools
had cle<ed Ly 1982, had no sophomores in 1980, or had merged with other
schools in the sample; these schools were necessarily excluded from the sam-
pling frame for the first follow-up. Forty schools were excluded for reasons
such as these. Seventeen schools were contacted to solicit cooperation during
the first follow-up because they had received pools of students from schools
in the base year survey that had closed. While student questionnaires were
administered in these 17 schools, the schools themselves were not adced to the
sample of schools.

The target sample of the younger cohort included all students whe remained
in the same school they had attended in 1980; the remaining members .f the
younger cohort were subsampled. Those remaining in their 1980 high school
were surveyed and retested in groups in their school building. Others were
resurveyer and retested individually or in small groups at designated loca-
tions. Sophomores who hac not participated in the base year survey also were
included in the first follow-up. In the older cohort, about 40 percent of the
base year students were selected for inclusion in the first follow-up. Par-
ticipants were resurveyed by a mail questionnaire, with telephone and personal
interviews used to obtain information from nonrespondents (25 percent) to the
mail survey. This report does not contain analyses of the older cohort data.

The same te:i> administered to the 1980 sophomores were administered again
in 1982 to those in the 1980 sophomore sample, but the older cohort was not
retested. The first follow-up questionnaires for the younger cohort were
similar to the base year questionnaires. Questionnaires for the older cohort
and school leavers among the younger cohort were substantially changed, how-
ever. The focus of these questionnaires is on work experience, educaticnal
experience, and family formation and parenthood.

*Oniy about half of the "other private schools" drawn in the original srmple
are contained in tne realized sample. This fact is masked by the percentage
in the last column of table 1, since the base of that percentage contains sore
substitute schools.
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Merged File

A large working data file was created for the statistical analyszs. This
data file consisted of four components: (1) selected variables from the base
year younger cohort data, (2) selected variables from the first follow-up
younger cohort data, (3) selectec variables from the base year principals'’
questionnaire, and (4) selected variables calculated as within-school means of
the base year student data. The school means were calculated from combined
younger and older cohort data, when both were available. Separate data files
were created containing the selected variables in each of these four compo-
nents. Each of these files contains data transformations needed for analysis.
These four files were merged in such a manner that all cases in which the re-
spondent did not participate in both the base year and first follow-up surveys
weire excluded. The resulting sarple size is 27,118--just over 90 ,arcent of
the 30,030 members of the base year ycunger cohort sample.

Variables

Since the focus _f this report is an investigation of the effects of high
schools on characteristics of their students that influence employability af-
ter leaving schrol, there are twe main classes of variables that are of inter-
est: immediate outcomes of schocling that affect employability after leaving
school and variables describing r:igh schools and the experiences to which stu-
dents are exposad while attending high school, Additionally, a large number
of exogenous control variables are included in the analyses. The remainder of
this section develops a rationale for the selection of outcome variables and
describes the operational definitions of all variables used in the analyses.
Reasons for including variables on the right side of equations predicting the
outcomes are given in later chapiers describing the findings.

Choice of Outcome Variabies

Since investigation of personal characteristics that influence employment
outcomes remains in flux, there cxists no sharply defined Tlist of schooling
outcomes that should be irncluded. Input-output studies of school effects gen-
erally have emphasized outcomes defined by cognitive tests (Coleman, Hoffer,
and Kilgore 1982; Coleman et al. 1966; Mayeske et al. 1973; Murnane 1975;
Summers and Wolfe 1977). A number of papers have empb3sized the need to broad-
en the scope of investigation to include outcomes other than cognitive tests,
however (e.g., Jencks and Brown 1977; Murnane 1975). Murnare (1975), for ex-
ample, gives a brief 1ist of goals that schools are expectcd to achieve; his
list includes teaching basic sli'ls and other academic subjects, skills needeu
to become a productive worker, creativity, self-discipline, seli-confidance,
and good citizenship. The topic of the present investigation helps to narrow
the list somewhat, but the set of schooling outcomes remains diffuse.

Qutcome variables to be used in the present report may be classified intc

five broad categories. These five categories and the spesific variables con-
tained in each are as follows:
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e Cognitive skills

--Verbal test score
--Mathematics test score
--Science test score
--Civics test score

e Career expectations

--Educational exnectation {approximate number of years)
--Occupationzi expectation (Duncan SEI)
e Attitudes about self

--Self esteem
--Locus on control (internal, external)

e Work attitudes
--Work orientation--scale measuring importance of work to the individual

e Sehavior in sciool

-- Index of deportment--including tardiness to school, absence when not
sick, cutting class, misbehavior in the classroom, expulsion from
schooi, and being in trouble with the law

Justification for considering cognitive skills to be part of preparatiun for
employment is well grounded in the empirical and theoretical literature.
Sociological studies of status attainment persistently find important indirect
effects and small direct effects of test scores on occupational level and earn-
ings (Alexander, Eckland, and Griffin 1975; Duncan, Featherman, and Duncan
1972; Hauser, Tsai, and Sewell 1983; Jencks, Crause, and Mueser 1983; Jencks
et al. 1979, 1972; Sewell, Haller, and Ohlandorf 1970; Sewell and Hauser
1975). In so far as test scores indicate accumulated knowledge rather than
"innate” apility, human capital theory would lead one to expect a positive
effect of test scores on wages. The main line of argument in this respect is
that test scores are indicators of past investment in human capital.* The
sociologists Duncan, Featherman, and Duncan (1972) argue that cognitive tests
may be interpreted as a cultural phenomenon. The values of the test construc-
tors are reflected in the test items, and those values are permeated with be-
liefs aoout mental characteristics that are valuable in performing job tasks
in an industrial economic system.

There is 1ittle doubt that career expectations of high school youth affect
post-hign school education and employment outcomes. Such relationships have
been documented repeatedly in the status attainment literature (Duncan,
Featherman, and Duncan :972; Hauser, Tsai, and Sewell 1983; Jencks, (rouse,
and Muesser 1983; Raelin 1980). While a priori hypotheses about the effects

*Human capital theorists, how2ver, do not emphasize th~ relation between test
scores and wage. Rather, they focus on the relation< between wage and invest-
ments in human capital (see Becker 1 3).
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of schooling on test scores are clear--schooiing snould increase test scores
and good schools do su more rapidly than poor schools--a priori expectations
regarding the influence of schools on career expectations are not entirely

clear. A more complete discussion of the possibilities will be given later.

The ration2le for including attitudes about self as outcomes of schocling
is not as firmly grounded in the literature as is the case for test scores and
career expectations. KXang and Bishop (1984) do report a pcsitive effect of
locus “ control on wage and earnings. On a priori grounds it seems a good
hypot.iesis that high self-esteem and belief that one has control over one's
fate are associated with high educational achievement, high occupational
level, and high earnings. These traits could be expected to increase the
effort devoted to job search, lead one to be aggressive in demanding a good
wage, and improve job performance.

Employers frequently emphasize the need for employees who are responsible
and are willing to work hard (see, e.g., Hollerbeck and Smith 1984). These
factors are reflected in the work attitudes and school behavior variables.

The work orientation scale directly measures respondents' attitudes toward the
importance ot work. Tne index of school deportment reflects behaviors in
school that are likeiy to have direct carryover into the workplace.

Two measures of each outcome variable are used in the analyses--one teken
in 1980 and one in 1982.

Scnooling Variables

A large number of variables describing schools and schocling experiences
are used in the analyses reported here. These may be divided into two major
classes and a number of subclasses. The two major classes are (1) variavles
describing characteristics of the entire school a respondent attended and
(2) variables describing experiences in school to which specific respondents
were exposed. A summary of the types of variables included is given below.

School characteristics. Most of the variables describing scnooling refer
to characteristics of schools. Given the vigorous debate during the last 2-3
years regarding the relative quality of public and private schools, it is im-
portant to include "sector" variables in the equations. While the main pur-
pose here is not to compare private to public schools, three binary variables
describing school sector are included: one for the regular public schools,
one for regular Catholic schools, and one for "other" private schools. Origin-
ally, a dummy variable for "elite” private schools was included, but the sam-
ple design weight applied co this category of schools is so small that effect
estimates were not significant. The variable was therefore dropped from the
analyses. Two variables describing school desegregation are included:
whether the school was under ccurt order to desegregate, and percentage of
student: hussed to achieve racial balance. A number of school demographic
variables are included, such as number of students, percentage black, and
average family income of students. Four variables indicative of student
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academic context are included: percentage of .ne senior class of 1979 that
attended college, dropout rate, pruportion of 10th graders in 1980 who were

in the vocational track, and percentage who were in the general track. Three
variables concerning labor relations between teachers and the administration
are included: percentage of the staff that holds membership in the American
Federation of Teachers, percentage in the National Education Association, and
whether there had been a teachers' strike in the 4 years prior to the survey.
Several variablés describing resources (human and physical) aiso are included,
such as expenditures per pupil, whether the last school tax levi passed, voca-
tional and academic facilities, teacher-to-student ratio, ratic of teacher
3ids per teacher, percentage of teachers with an advanced deg.ee, beginning
teacher salary, percentage of teachers with 10 or more years tenure at the
school, and average teacher absenteeism. Three indexes rating conditionc in

" the school are included. Two of these are averages within schools of student

responses; the other is derived from responses to the base year principal ques-
tionnaire. These indexes contain items describing building quality, school
spirit, disciplinary environment, teacher interest in students, and teacher
clarity. Five variables describing the school curriculum are included. These
are number of math and science courses offered, number of vocational courses
offered, number of other courses such as sex education and family 1ife that
have sometimes been referred to derisively as “frills," participation in
Upward Bound, and participation in work study programs. Two features havirg
to do with pedagogical wethods form part of the data. These are ability
grouping in 10th grade English and requirement of a minimum competency exam to
graduate. Two variables describe the aggregate exposure of students in a
school to education. One is the average daily attendance percentage, and the
other is the number of class hours per year. Finally, the index of student
deportment is averaged for each school to give indication of the disciplinary
environment of the school.

Individual exposure to schooling. A total of 12 variables describing
individual student's school experiences are used in the analyses. Nine of
these indicate the number of hours of credit taken in various academic and
vocational subjects. One is a dummy variable indicating academic curriculum
track. The lust one is a dummy variable for dropping out of school.

Exogenous Control Variables

A standard set of background variables is used in most of the regressions.
These exogenous variables include eight region dummy variables, gender, race,
ethnicity, presence of both parents in the home, parental education and occu-
pation variables, number of siblings, home ownership, number of rooms in the
home, family ‘ncome (log), and a count of family possessions (e.g., two or
more cars or trucks, a microcomputer, video tape player (recorder).

Statistical Analyses

Exploratory statistical analyses are ronducted to identify effects of
school characteristics and processes on the outcome variables. Ordinary
least squares regression is applied by entering correlation matrices to the
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regression procedure. Each correlation in these correlation matrices was
calculated with every case in which both members of the pair of variables were
present (see Hurtel [1976] for a discussion of alternative methods to handie
missing data). One of the chief features of these regressions is that the
time two measure of the outcome variable is detined as the dependent variable,
and the time one measure is included in the set of regressors. This strategy
is derived from a linear differential equation model of the process of
learning as described briefly in the preceding chapter and more fully in later
chapters. The regressions are, in this way, connected to an explicit model of
the dynamics of learning. Inclusion of the lagged dependent variables also
constitutes an important step in answering criticisms leveled at
cross-sectional input-

output studies. Such criticism claims that observed differences among schools
are in part or totally due to differences among students at intake rather than
to differences produced by schooling and that controls for socioeconomic
background and personal characteristics do not adequately adjust for between-
school differences at intake. Studies such as the Coleman, Hoffer, and
Kilgore (1982) report on public-private school differences are particularly
vulnerable to this type of criticism. (See Alexander and Pallas 1983;
Goldberger and Cain 1982).

It is useful to elaborate on two aspects of the interpretation of the re-
gressions. First, each regression is algebraically equivalent to a regression
in which a change score is the dependent variable and the time one component
of the change is included as a regressor. This fact is easily derived. Let
the regression in which the time two measure is the dependent variable be
represented as follows:

(1) yp =a'x + by; + u,

where

y2 = time two value of the depepdent variable,

y1 = time one value of the dependent variable,
x = a column vector of exogenous variables, x; = 1.0,
u = a random disturbance,

a = a column vector of coefficients comformable with x (a' = transpose
of aj),

b = coefficient on the lagged dependent variable.

Sub.racting vy from both sides establishes an equation in which the change
score is the dependent variable and y; is one of the regressors:

(2) y3-y1 =y = a'x + (b-)y; + u.

Note that the ccefficients on x are unaffected by this operation. The coeffi-
ciert on y1 is affected but in an entirely interpretable and explicit way.

If 0<b<l, Ehen the coefficient in the change equation will be negative; this
is to be expected and explains the regression to the mean phenomenon in a
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substan”ive way. Statistical estimates of parameters will be consistent with
the relations cerivea here from the structural equations.*

The second aspect of interpreting the regressions that bears some discus-
sion is related to the length of time between measurements. Obviously, if the
time period were 1 year long instead of 2, one would expect the regressions to
vary in a systematic way. The differential-equation model informs us about
the manner in which the regression coefficients depend on the length of time
between measurements. For simplicity, take a single-equation model such as
the following:

%% = a'x + by.

The integral form is a regression equation like--
y2 =a'x + By;.

In this simole model, the following relationship between the coefficients of
the differential equation and those of the regression equation hold:

%J(ebt'l) ’

¢J
B = ebt,

Assuming b is negitive, the absolute value of th¢ ~; inr:eases as the
length of time between mea.urements increases, but ﬂ declines. As t goes to
infinity an equilibrim is established-- ya = § %jxj

(see Coleman 1968; Doreian and Hummon 1976; Hotchkiss 1479; Nielsen and
Rosenfeld 1981). Clearly, the regression coefficients are not the fundamental
paramaters of the process under studv here. It would appear that the para-
meters a; and b in the differential equation are fundamental, since they are
not time dependent. Nielson and Rosenfeld argue that their ratics, a;/b are
fundamental since Lhey determine equilibrium values of y. NevertheleSs, the
regression coefficients do contain important informiaticn about the process;
they summarize the accumulated effects of the x variables on y over, in the
present case, a 2-year period. This is important information in a policy

* It should be noted, however, that R-square for the change equation does not
in generai equal the R-square fc. the equation in which yp is the dependent
variable. Also, standardized coefficien*s are affected by the switch from
equation (1) to equation (2). However, it is not sensible to calculate the
usual standardized coefficients for equation (2), because those are affected
by the standard deviation of y. The best strategy for calculating standard-
ized coefficients is to stand2zrdize both time one and time two variables with
the time one means and standard deviations, so thal changes in centrai tend-
ency :nd variation are not removed from the data. Standard calculating algo-
rithims for this procedure are nnt contained in statistical packages, however.
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cortext. One certainly might want to know the expected change in, say, math
test scores over a 2-year interval as a result of a policy decision to in-
crease student exposure to mathematics classes. Cf course, the policymeker
may also want to know the expected efrects ovei a l-year and a 3-year inter-
val. Here th2 importance of the fundamental parameters of the differential
equation enter in--those coefficients can be used to produce the desired
estimates of effects over any arbitrary time interval,

One of the chief advantages of access to longitudinal data is that esti-
mates of accumulatcd effects over the time period between measu ements can be
calculated, and these estimates control for input differences among respon-
dents. As with any investigation, however, there remain threats t. unbiased
estimates of the structural coefficients. In particular, if a factor that is
constant over time but correlater in cross-section with y is omitted from the
set of regressors, OLS regression including lagg:c y on the right will produce
biased estimates (Hannan and Young 1977). With three waves of data, statis-
tical methods such aL generalized least squares may be used to help correct
the bias, but with two waves of data, CLS appears to be the only practical al-
ternative. Boardman and Murnane (1973) develop a very general model of schooc!
achievement from which they conclude that QLS estimates using two waves of
data, as carried out in this report, produce biased estimates of the effects
of schooling unless fairly strict assumptions are imposed. Specifically, thev
show that the partial correlations between schooling characteristics in. the
current period and schooling characteristics in all previous periods must be
zero when controls for lag-one school achievement 3nd student characteristics
are included. The assumption imposed by the differential equation is presum-
ably equivalen’ to those cited by Boardmen and Murnane, but they are more in-
formative because they are stated in terms of the substantive process.

In evaluating the importance of statistical assumptions, it must be re-
called that estimates of effects necessarily proceed under simplifying assump-
tions. A1l models are underidentified until assumptions are "mposed. It is
incumbent on the researcher, therefore, to state the assumptions clearly in
terms of the substantive process under study. Ultimately, it would seem,
social science must take the next step beyond estimation of the effects under
stated assumptions; it must use those estimates to produce forecasts. Only
with accurate forecasts derived from a theoretica: .odel can convincing tests
of those models be generated.*

For the present study and research on school effects more generally, the
debate over appropriate measures of effect reviewed in the previous chapter
leaves an important unresolved issue--what statistic(s) should be used? In-
crements to R-square do nct measure response of an outcome to changes in an

*Wthile some statistical methods such as LISREL do produce tests of assumptions
imposed on a model, *hose tests can be used only when a given model carries
more assumptions than are needed to identify it (overidentified model). The
tests are of the overidentifying assumptions. If the test rejects the null,
those overidentifying assumptions can be relaxed. If necessary, all over-
identifying as-umptions can be dropped. There are always assumptions re-

12 ining that cannot be tested with the data available.
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input., Both R-square and standard® d regression coefficients are sensitive
ta differences in variances among variables in a regression model. These dif-
ferences may be due to historical accident or to deliberate policy. It seems
particularly ironic to conclude that a variable is important {unimportant) as
a policy instrument if the conclusion rests on past policies that influenced
the statistic used to assess the viability of future pclicy alternatives.
Wiley (1976) strongly advocates using unstandardized regression coefficients.
Given well-established metrics for all variables, unstandardized regression
coefficients do give the most easily interpretable estimate of the changes to
be expected from a unit change in a specified independent variable; with arbi-
trary metrics such as test scores and attitudes, however, unstandardized coef-
ficients are quite difficult to interpret. Moreover, they do not provide an
adequate basis for comparing the magnitude of effects between two variables
with different natural scales. Further, their values can be changed arbitrar-
ily by a linear change of scale. When analyses contain numerous variables
without firmly established scales, as in educational research, the difficulty
of comparing unstandardized regression coefficients among studies becomes
acute. Cain and Watts (1970) propose to convert all input vuriables to dollar
units as a means for rendering effect coefficients comparzble. Such conver-
sion is not routine, however, and therefore cannot be easily used in explura-
ry studies. Since, in fact, practically all research in education produr-
tion functions must be viewed as exploratory, the cust of converting all input
variables to dollar units can seldom be justified (see Coleman 1970).

What, then, is one to conciude? None of the fypes of coefficients offer
properties that recommend them unambiguously. It therefore seems prudent to
report more than ore statistic where possible and to make selections based on
particular contexts and on ease of computation. Since, for example, it is
easier to calculate partial correlations (or their square) than standardized
regression coefficients when examining overall school effects, and since
partial correlations and partial standardized regressions generally are of
comparable magnitude, the partial correlations are sometimec presented in this
veperi. One important advantage of partial correlations over standardized
regression coefficients is that the former can be used to summarize effects of
a large number of dummy variables more readily than the latter. First, the
partial correlations are easier to calculate. Second, standard formulas for
correcting them for loss of degrees of freedom are available, whereas such
formulas are not available for standardized regression coefficients.

In chapter 4 the total effects of differences between schools are assessed
by conceptually introducing a dummy variable for all but one of the 1,015
schools in the sample The object of this exercise is to aiscover to what
extent differences between schools that are not captured by a vector of school
characteristics constructed from the HSB data nevertheless produce differen-
tial changes in the outcome variables.

With over 1,000 categories in the school variable, however, it is not
practical to use dummy variable regression with standard computing algorithms.
Instead, the analyses reported here were carried out ty comparing regressions
in which raw data are input to regressions with the same set of regressors but
for which all variables input to the regression calculations were deviated
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from their school mcans (see Judge et al. 1980, pp. 330-31). From a compari-
son between these two regressions, it is straightforward to calculate an F
ratio testing the hypothecis of total school effects (using the explicit re-
gressors in the calculations as controls) to find the increment in R-square
due to between school differences and to calculate a squared partial correla-
tion showing the proportion of residual variance accounted vor by differences
between schools (cee Namboodiri, Carter, and Blalock 1975). The partial cor-
relation is equivalent to a partial correlation foi- an interval measure of
school characteri~*ics defined by assigning each school a numeric score equal
to the dummy regression ccefficient associated with tnhe school. It also is
possible to calculate a standardized partial regression coefficient reflecting
total between school effects,* but calculating algorithms are not as straight-
forward; hence, the standardized regression coefficients are reported only in
selected cases. Partial correlations are used in several instances to sum-
marize combined effects of several variables.

Throughout the analyses, the 1 percent level cf significance for a two-
tailed test is used as the critical level determining whether a coefficient
is statistically significant. This relatively low criterion is used to offset
the inefficiency of the HSB sample due to departures from a simple simple ran-
dom design. Lowering the level of significance as a way or compensating for
the inefficiency of the HSB sample has been suggested by .

summe: , and Conclusions

The Equal Educational Opportur.icies Report (EEOR) (Coleman ot al. 1966)
stimulated a dramatic incr2ase in large=-scale statistical studies of school
characteristice that influznce the learning rate of their students. These
input-output studies oenerally have relied on survey data at a single point in
time. Student test scores, student responses to questionnaires, and su-ve,s
of school adminisirators constitute the frimary sources nf data. The basic
strategy has been tyu treat test sccres of academic achievement as dependent
variables (output), use administrator reports of school input, and use student
reports of their socireconomic status (SES) characteristics, race, and gender
as control variables. Findings of this type of research generally have been
interpreted to show thav SES characteristics and personal characteristics
(race, gender, and so on) of the students exercise much stronger influence on
the cross-sectional differences among student test scores than do the school
inputs.

A number of strong criticisms of this type of research render the con-
clusions less than compelling. First, the measures of school inputs are
incomplete, imprecise, anu neglect quality differences. Second, the cross-
sectional nature of the deta in most input-output studies renders them vul-
nerable to the charge that whatever differences among schools that are found

*The unstaidardized coefficient based on assigning values cf dummy regression
coefficients to each school would be unity (1.0).
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at a given time point are due to student differences at intake. Third, spe-
cific studies (such as the EEOR} have exhibited numerous idiosyncratic short-
comings. Examples include use of R-square increments to assess effects rather
than regression weignts, nonresponse bias, and atheoretical use of linear
regression.

Two important responses to the input-output studies are (1) school process
studies and (2) theoretically oriented work designed to structure equations
that express our intuitive ideas about the process of learning more adequately
than does the standard linear form. The school process studies have focused
on aspects of schooling such as teacher expectations of their students, goals
of schooling, administrator leadership, and disciplinary climate. These
studies represent an obvious advance over exclusive use of schooi character-
istics such as number of resources of specified types, per-pupil expenditures,
and demographic composition of students. Yet most of them are based on small
unrepresentative samples and rely on difficult-to-measure constructs.

Work on defining structural equations that improve the correspondence
between statistical analyses and intuitive understanding of educational
processes has made important contributions to the study of schooling. Th=
primary shortcomings of this work are that theoretical expressions have not
been subjected to very much empirical test, and many of the theoretical
equations require nonroutine expensive statistical methodology.

It is clear that scientific understanding of effective educational peli-
cies and practices remains fairly primative, though important strides have
been made in recent years. The present report is intended to contribute to
actumulating knowledge o: effective educational practices ir several ways.
First, use of longitudiral data in a large National data sc* :ombined with
explicit models of processes over time permit: substantial improvement in the
quality of empirical tests of many old hypotheses. Second, application of an
elementary change model of the way in which exposure and readiness combine to
produce achievement Jemonstrates much stronger effects of schooling than has
been fcund in previous werk. Further, this model illustrates the potential
payoff to expression of good intuitive hypotheses about learning processes in
equation form and testing the resulting functions with empirical data. Third,
use of longitudinal data helps to saparate the effects of curriculum tracking
(academic, vocational, general) from eivtects of selection into a track.
fourth, work with dynamic mathematical ¢ pression of educational and strati-
fication processes permits reinterpretatin of standard regression statis-
tics--particularlv comparisons between cross-sectional and longitudinal
regressions.
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CHAPTER 4

BETWEEN-SCHOOL EFFECTS ON STUDENT JUTCOMES: A REASSESSMENT

Recent research and theorizing regarding effective educational practices
have focused on school processes, goals, and staff attitudes (Mackenzie 1983;
Purkey and Smith 1982). While much of the research summarized in these re-
views was carried out by moking comparisons among schools, much of the content
of the theorizing implies that variations of school processes that occur with-
in schools ought to be the center of attention. Nevertheless, compariscn of
dirferences among srhools remains an important item on the research agenda.
Persistent claims that schools comprise a mini-social system suggest that
between-school differences are important (Brookover et al. 1979; McDill and
Rigsby 1973). Moreover, determination of the extent to which routh are
advantaged or disadvantaged according to the school they attend remains an
important equity issue and therefore a matter pertinent to public policy.

This chapter addresses Zwo of the main criticisms of past research in the
tradition of input-output studies of school effectiveness. First, it examines
between-school Jdifferences in growth of cognitive skills. Since most studies
of differences between schools have been based on cross-sectional data, they
have been vulnerable to the charge that observed differences in achievement
are due to average differences among students at intake. Controls for person-
al characteristics of students and their socioeconomic background, it has been
alleged, are not sufficient to allay such fears (Alexander, McPartland, and
Cook 1981). Second, this chapter investigates school effects on changes in
outcomes other thi1 cognitive skills. These outcomes are determined for their
relevance to employment after leaving school. They include educational and
occupational expeciations, self-esteem, locus of control, work attitudes, and
deportment in school. In past work, test scores indicating cognitive
achievement have dominated as measures of school outputs. Despite repeated
calls for broadening the spectrum of school outputs (Alexander, McPortland,
and Cook 1981; Rutter et al. 1979; Smith 1972, Spady 1976), only a relatively
few studies report on outputs other than cognitive tests (e.g., Hauser,
Sewell, and Alwin 1976; Jencks and Brown 1975; Rutter et al. 1979).

The chapter is organized into two main sections plus a summary and con-
clusions. The first section develops a dynamic model of the effects of
personal characteristics and socioeconomic background on the outcome vari-
ables. This discussion provides the framework for subsequent analyses of
school effects. The second section examines the total school effects on
changes in the outcome variables using a dummy regression methodology.

Socioeconomic Backqround and Personal Characteristics

The study of schooling is inextricably interwoven with the study of strati-
fication processes. S3ince the landmark Blau-Duncan (1967) study reported that
effects of socioecoromic background on achievement are largely mediated by
education, the finding has been replicated in numerous data sets (Featherman
and Hauser 1978; Hauser and Featherman 1977; Hauser, Tsai, and Sewell 1983;




Jencks, Crouse, and Meuse 1983). Further, explicit studies of school effects
universally have included the obligatory controls for socioeconomic status
background and for personal characteristics (race, gender,and so on). Inade-
quate control, especially with cross-sectional data, has frequently been
ground: for criticism (e.g., Hauser 1971).

One of the most frequent criticisms leveled against the EEOR (Coleman et
al. 1966) has been the absence of an explicit structural model (Bowles and
Levin 1968; Cain and Watts 1270; Hanushek and Kain 1972). Hauser (1971)
raises a similar point regarding the study of "contextual effects" of schools
on cognitive achievement, grades, and career expectations. As a preliminary
step i studyirna school effects, therefore, a basic model of the processes
under study is ,resented. The model certainly cannot be viewed as a fully
realistic represent2tion of the complex empirical world, but it does conform
in broad outline to extant specifications in the literature and extends most
of those specifications by imposing an explicit theory of the dynamics of the
learning process. The dynamic statement of the theory provides an integrative
framework that helps to interpret apparently large discrepancies Letween
cross-sectional and longitudinal estimates of coefficients in a theoretical
model. The mod21 may be generalized in a number of ways, but for this chapter
a cimple representation is maintained. Chapter . expands the basic model by
considering a system of causal feedback loops, ana ~hapter 6 expands it by
proposing and testing an interaction model.

Basic Change Model

Consider, as an illustrative case, the development of the level of educa-
tional expectation--number of years of education one expects to complete.
Change in educational expectation undoubtedly does not exhibit key character-
istics of a smooth function that, strictly speaking, are required of a differ-
ential equation; nevertheless, as a first approximation, one may ctipulate a
theory about the instantaneous rate of change in educational expectation with
respect to time.

A partial adjustment model often has been used to represent stratification
processes with differential equations (Doreian and Humman 1974; Hotchkiss and
Chiteji 1981; Rosenfeld 1980). Let y represent eduzational expectation, and
let y* denote an equilibrium ievel of y--a point at which y no longer changes.
The partial adjustment model is written as follows:

(1) g% = b(y-y*),  b<0.

Thus, if y is greater than equilibrium, the change is negative and vice versa.

Settiny y* to a function of one or more variables that one believes in-
fluence equilibrium level of educational expectation and substituting it into
equation (1) lead to an elementary structural equation expressing the dynamics
of the process of developing educational expectations. As a first approxima-
tion, this chapter foilows precedent by setting y* to a linear function of
personal characteristics and socioeconomic background:




(2) y* = pg + P1X] *.eeo* PgXJ,

where the x; are exogenous variables--personal characteristics and socioeco-
nomic background--and the p; are constant (over time and individuals). By
substituting (2) into (1), 2 linear differential equation of the following
form is generated:

(3) %% = 3y + A1X] *...*+ agxg + by

with a; = -bpj. Since b is negative, the c“gn of aj and pj match.

In the simplest form of the model, the x; are presumed constant over
time (but not over individuals). This assumption is strictly true for
personal characteristics such as race, gender, and ethaicity. Over short
periods, it also tends to be crue for parental socioeconomic characteristics
such as father's or mother's education, and, to a lesser degree, parental
occupational level and family income. Obviously, a fully realistic model
would incorporate changes in some of the exoc ~ous variables. It would alsc
postulate intzrdependency among the various wts of schooling under study
here (cognitive achievement, educatiocnal expe_.ation, oczupational expecta-
tion, and so on, see chapter §).

As it stands, equation (3) cannot be used in empirical work because obser-
vations on the instantaneous change rate (dy/dt) are never available. Equi-
tion (3) represents an elementary conception of the continuous time process by
wnich individuals adjust their educational expectations to the ‘contingencies
of their personal circumstances. To provide a basis for empirical evaluation,
equation (3) is solved to yieid predictions about the behavior of longitudinal
data in which measurements are spaced over relatively long time intervals.
Integration of (3) yields the following functional form:

(4) Yt =ap *+ a1X] *+...+ ajXg *+ BYt- At»

where At represents the length of the time interval between measurements, and
the aj and B are constant over individuals but not over At.* Upon adding a
distugbance to (4), linear regression methods may be used to estimate the aj.
and B. The fundamental parameters a;j and b may be estimated from the regre%-
sion constants, as shown in chapter 3. While there is some question about
bias in-parameter estimates when applying OLS regression to (4), with just two
waves of data, OLS appears to be the only practical method (see Hennan and
Young 1977).

It is useful to note that (4) is equivalent to a discrete time change
model; subtracting yt. At from both sides makes the equivalence explicit:

(4a) Ay =ag + ajX] +...+ agxy * (B-1)yt-at

* See chapter 3 of this report for a more thorough discussion of tnese
reiationships.
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The important feature of the differential equation, as contrasted ‘o a differ-
ence equation, in this context, is that the differential equation produces an
ejuation of the form of (4) for measurement intervals of any arbitrary length;
whereas, a difference equation specifies a theory ahout change over a time
interval of specified length and cannot handle observations that are not
spaced at even multiples of that length.

The same basic model is applied to all 10 outccmes studied in this
chapter. These outcomes are as follows:

1. Educational expectation;-Each student was asked to indicate that
level cT education he or she expected to complete. Responses
were converted to approximate number of years of schooling.

2. Ocrupational expectation--Respondents were asked to check one of
14 proad occupational categories. Responses wer: converted to
approximate Duncan SEI scores.

3. Self-esteem--Respondents answered four questions about their
sense of self worth. These were standardized and averaged by
National Opinion Research Center (NORC). Tre resulting scale is
used to define opera*ionally self-esteem in the analyses reported
here. High values on the scale indicate high self-esteem.

4. Locus of control--Respcndents answered four questions about their
sense of 'agency” in deterwining events in their own lives.
These items were aggregated into a single index by NORC using
procedures identical to those used for self-esteem, High values
on the index represent belief in internal rather than external
control over one's fate.

5. Work values--Respondents answered three questions concerning the
degree to which they valued paid employment. These three items
were aggregated into a single index of work values using the same
procedures as were applied to the previous two variables. High
values on the index indicate that work is highly valued.

6. Deportment--This variable is an index of six items that indicate
degree to which recpondents® behavior conforms to normative
patterns. The index includes days absent from school while nct
sick, days tardv to school, self-report of discipline problems in
school, whether suspended from schocl, whether cuts classes, and
whether in “trouble with the law." Because of the highly
variable scales among these variables, each item was standardized
prior to calculating the aggregate index value. High values of
the index indicate nonconformity to norms.

7. Verbal test score--This variable is the average of vocabulary,
reading, and writing tests administered as part of the HSB
survey. Each input variable has a mean of 50 and nominal
standard deviation of 10.
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8. Mathematics test score--This variable is the mean of two mathe-
matics tests administered as part of the HSB survey. 3oth input
tests have nominal means of 50 and standard deviations of 1C.

9. Science test score -This is a single test with nominal mean of 50
and standard deviation of 10.

10. Civics test score--This is 1 single test with nominal mean of 50
and standard deviation of 10.

The test scores are standardized versions of formula-scored tests (right-
wrong) with means set to 50 and standard deviation set to 10.*

While exposition of the change model was given using educational expec-
tation as the exanple, the basic idea generalizes witnout difficulty. The
generalization is immediate and obvious with respect to czcupational expec-
tation. For the attitudinal variables and deportment, the chiange model rests
on the assumption that experiences indicated by personal characteristics such
as race and gender and by socioéconomic background determine ultimate values
these outcomes. Changes over time reflect, in part, adjustments to such ex-
periences, A similar line of reasoning applies to cognitiva achievement. The
background variables affect motivation, ability, and exposure that directly
influence changes in achievement

Selection of a set of exogenous variables for inclusion in the model de-
»ends more on historical precedent and empirical observation than it does on a
tightly woven thecry. As reviewed iu detail previously, the EEOR (Coleman et
al. 1966) found that socioecosomic background had relatively strong effects on
verbal test scores. Virtually every input-outpuc study of schooling since has
replicated this finding {Bridge, Judd, and Moock 1979). The major variables
that have been included under the rubric of background variables include par-
ental education and occupation, family income, number of siblings, presence of

* The stzandai-dization constants (means and stardard deviations) were calculat-
ed by NORC, but we have heen unable to obtain their exact values from NORC.
Apparently the constants were calculated from symewhat different samples than
those ultimately released, because our attempts to reproduce the exact values
of the means and standard deviations have not been successtul. This is the
reason for using the term nominal in describing the scales. After computer
runs for this paper were completed, it was learned that new standardization
constants were used for first follow-up tests, thereby effectively removing
changes in average and variance from the test scores. Removal of these
changes is not desirable for present purposes, so adjustment of the data
became necessary. To facilitate completion of this document. the regression
runs were not repeated with revised first follow-up test scores. Instead, we
approximated the standardization constants using the public use HSB files and
adjusted the (unstandardized) regression coefficients with a hand calculator.
Since our data runs do not yield exactly the expected mean and standard devia~
tions on the standardized test scores, these procedures probably have introduc-
ed slight error in the coeffi~ients. These errors should not be large enough
to be of substantive importance, however.
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parents in the home, race, gender, and ethnicity. While most studies include
some of these variables, relatively few include them all. One advantage of
the HSB is that it does include a full complement of background variables; all
those just mentioned are included in the models reported here. Additionally,
a possessions index, home ownership, and number of rooms in the home are
included.

Cross-Sectional and Longitudinal Analyses

This subsection shows how the change model can be used to develop an
integrated interpretation of regression coefficients calculated from cross-
sectional data and regression coefficients calculated from longitudinal data.
Generally, if longitudinal data are available, the consensus is that model
estimation should make use of the longitudinal data and ignore any cross-
sectional calculations, because the latter are thought to produce biased
parameter estimates (Alexander, McPartiand, and Cook 1981, for example, make
this claim). On the other hand, the vast majority of quantitative stud.es of
school effects have been conducted with cross-sectional data. Consequently, a
theoretical framework that gives a useful interpretation of these results in
terms of a change model has important consequences f~ - evaluating past re-
search. In his groundbreaking paper on study of charge, Coleman (1968) notes
that under the equilibrium assumptivir, cross-sectional regressions produce
direct estimates of paramaters of a differential equation up to a constant of
proportionaiity. This point has been repeated in the literature (e.g.,
Doreian and Hummon 1974; Hotchkiss 1979). It is argued here, however, that
even in the absence of equilibrium, cross-sectional rcgressions may provide
useful information.

To develop this interpretation, consider the concept of verbal achievement
as measured by a standardized test. At birth everyone's level of verbal
achievement is the same--he or she has no knowledge. Hence, if y; rep-e-
sents verbal achievement at time t, then yo = ( * Since the values of the
constants in the integral equation (4) depend on the lag time (At), it is
useful to rewrite (4) with this dependency explicitly included in the
notation--

(4b) yt = ag( At) + aj( At)x] +...+ uJ(At)xJ' +B(At)yt-at + u( At),
where aj(At) and 8( At) indicate parameters to be applied when the length

of time between measures is At. SettingAt =t, and yt- At = yo = 0,
{4u) becomes--

(4c) yt = ag(t) + ajit)z] +...+ ay(t)xy + u(t).

* For a formula-scored test there is some amb’quity cn this matter, but the
assumption y, = 0 may be imposed as a first appruximation.
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This last form is a cross-sectional equation. Thus, under the stated assump-
tions, a cross sectional model estimates the total accumulated effects of the
background factors on verbal achievement--from the beginning of the process
(say birth) until the present at time t. The assumptions underlying this
conclusion are important and bear repeating. In the present context, three
assumptions are pivotal: (1) the x values remain constant over the life of
the process; (2) the value of y at tg = 0 is constant across individuals--
for simplicity it is set to zero; a1 31 (3) the fundamental parameters of the
differential equation (a; and b in eq. (3)) remain constant over individuals
and over the entire life of the process.

Assumptions (1) and (3) are problematic. They almost certainly are violat-
ed to some degree. One of the values of the dynamic formulation is that they
make the assumptions explicit; knowing the critical assumptions should serve
as a guide to future research, since they are in principlie testable.

Even with only two time points in the observations, preliminary tests are
available. Since

aj(at) = gi(ed ALy,

a functional relationship between the longitudinal parameter ostimates (eq.
4b) and the cross-sectional estimates (eq. 4c) is predicted. 7“ne ratio of the
crnss-sectional to the longitudinal estimates should be a constant across
exogenous variables, namely--

(5) aj(t)/aj(at) = (ePt-1)/(ebAt.y)

If both At and t are known, and b is estimated from the _ngitudinal equation
(b= 1n B(At)/ At), the exact numeric value of the rati- is predicted.*

Empirical Tests

Infornation needed to conduct preliminary checks on these predictions is
displayed in table 2. The table contains OLS estimates based on cross-sec-
tional and longitudinal data from the HSB. First follow-up values of the
dependent variabLles were used in the cross-sectional calculations. For eac..
independent variabDle three rows are shown. Row one givas the cross-sectional
regression coefficients, the second row gives the longitudinel coefficients,
and the last row shows the ratio of the first to the second.

*Alternatively, one may wish to use (5) as a constraint on the estimation
method, that is, calculate the cross-sectional and longitudinal parameters
simultaneously subject to (5). The calculations would be nonlinear in the
parameters and therefore would not be routine. Major advantages of such
estimation strategy include relaxing the troubling OLS assumption that all
regressors in (4b) are uncorrelated with the disturbance, more complete
utilization of information in the sample, and a <tatistical test of the
constraint relationships.
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BACKGROUND AND PERSONAL

Dependent Verisbles

Verbal Nath Scisnce Civice Depory- Locus
Tost Tost Test Test Edve, Occ. mont el f- of Nork
Score Score Score Score Expecs., Expect. Inden ostosm Contrel Vales
smtercept
CROBS OEC 33.133es0  JL.261600 40150080  35.4%40es 7. Shaesn 3.075 1. 769088  -0,.339004 -1, 0R6eee 0. 030
LoNelT 6. AR4000 S.403000 14, 700000 22, 090000 4. 107809 3. 3058 0. 903000 -9, 327040 -0, 624000 .0
MATIO 8. 167 097. 718 1. 602 1. 874 1. 141 .79 1.630 1. 748 0. 510
Lagges depovdovd variadle
LOMBIT 0. 430 0. 009000 0. 93¢0 0. Mbenn 0. 306000 0. 27Te0e 0. 467500 0. 208000 0. Misae 0. 293000
Gonder (1eFemsie)
: CROBE BEC  1.429048 -1 161080 -2, A200¢0 1. 201000 0. 245009 5364808 1. 265008 -0.009008 (. 145esn @, 176000
LONSIT 0.I93000 -0.068008  -@, Nlees 6, 722y . 087es 3.00%00 -0.917000 -9.006 . 0%Msee -0, 131000
MTIO 4,119 $.738 2.831 1.773 2014 1.99% 1.489 7.881 $.818 1.337
Race (1=Dlack)
CROBS SEC -5.663000 -B.043000  -7,20%008 -3, 539500 0.73" e 11708  -0. 100 G. 228000 -8, 83%ene 0. 220000
LONBIT ~1.010000 ~1.009008 ~2.09%080 -2.21008¢ 0. 231800 o701 -8, 3% 0. 119008 -0,023 0. 16A00e
MTi0 8. 568 4. 632 2.000 1. 5% 2.217 2718 0. 390 1. 064 2. 383 1.348
Ethnicity (i1=Hispanic)
CROBE SEC -4.489000  ~4, 123008, -4, 041008 -3.03%s0¢ 117 0.630 0. 384000 0.073%08 -4, 127000 0. 0i3ene
LONBIT “B.600000 -0.919000 - . 200000 <-1.M0Tess -0.078 -2.010 0. 06! [N . 6. 071000 0. 02eee
MTIO0 7. 443 4. 4800 3 07 2.044 ~1.67% =26, 399 6. 321 1.301 1. 706 1. 068
Fathor not 1R housshold
(1ot 1n howsshold)
CROBE MEC -6.067e88 -0.91ses ~0.7i7888 =1, 0235088 -@, 1060 85.141 0. 707000 [N ] -8, 632¢ 0. 8i3see
LONBIT L . ) -. 199 -0, 223 -0.000000 -0.034 $.073 0. A2%00e 0.013 -0, 08¢ [N
MRTIO0 2911 4.529 3. 210 1.134 1. 938 1. 068 1. 794 2. 008 1.121 1. 429
Rether not in housshold
(1stiot 1n household)
CRDBS SEC -R.6AR00¢ -2, 20900 -R.431000 2. JAl00e -0.268000 ~1.136 0.340008 -0.043 -8, 100800 -@, P97ene
LONBIT .90 ~0.49%00  ~1.04%00¢ ~1.301000 -0, 2330 ¢ -1,129 0. 048 -8, 622 -8, 0h2nne -0, 05000
MTIO £.753 amn 2. 310 1.693 1.577 1.007 11.683e .07 1.603 1.434
Father's occupation
CROSS SEC 0. 02200 0. SRResc 0. 003 0. 014000 0. 00000 0. 070000 0. 000 0. 000 . 5010 8. 000
LONBIT 0. 002 . 0070 -8, 083 0. 007 0. 903000 0.035000 -9.000 0. 000 9. %0 -6. 000
MTI0 14. 2900 3.804 =1, TA%e 2.033 1.688 2.261 . 5180 0. GAde 1.763 1.101
Fathor's sducat iin
CADBS S8C O.30600¢ 0. 876cen 0. MRene 0. A0e0e 2 2168 1.03%00  -5.0300 0. 012000 0. 02300y -g, 006
LONSIT & 14T00e 0.239980 0. EMene 0.319¢09 0. 10820 0.071%00 -9,014 0. 00% 00 0.04000 ~0.005
RATIO 3974 2.028 1.989 1. 938 1. 998 .19 2. 754 1. 331 1. 669 1. 108
Mother's occupstion
CROBS SEC 6. 0n0ues 0. 0itaee 0. 034a0s 0. 01600e 0. 00400y 0. 0A3ese 0. 002 -8. 001 0. 000 0. 000
LONSIT 0. 0060 0. 011000 [N _ ] 0. 012000 [N __ (1] 0. 027s00 . 003 -8, 000 -8, 000 0. 000
MATIO 3. 343 1.59 2.957 1. 268 1. 99 1.630 0.7TTe 1.174 ~4, 2290 1. 563
Mother's edecat fon
CROBS BEC 0. JM4eee 0. X73e0e 0. ER3see 0. 2AJe0s 0. 121008 0. ARJe0e .01 0. 00 0.010000 -@.008
LONBIT 0. 08A00e S. 111000 0. 104800 §. 132008 0. pAgeee 0. 290 e 019 0. 003 0. 005 -8, 004
RATI0 4,007 3.3% 2747 1. 043 2.079 1.439 0. 937e .79 1. 707 1. 269 |
—
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TARE 2-~ Cont inuert

Verbal Hath e £ Civice Depors-~
Test Tost Test Test Educ, Oce. asm Self- of
Score Soere Score Score Enpect. Expect. Index eotonn Gomrel
MNusber of sidbiings
CROGE SEC -0.40780¢ - Q.R7588¢  -0.317008 0. 383een 4. 001000 0. 230a0e  0.0%000  -0.0100e¢  ~0.01%4¢
ONgIT “0.093000 -0, 000000 A 1100e 0. 197080 -0.027¢0¢  -0. 143 0. 033 -5.003 4. 010en?
710 4.383 2.9 3.064 1.637 2.213 1.363 2.783 2.292 1.934
bLog of fanily income
CAOSS GEC  1.079es0 1. 270080 6. 33040y 0.856020 S, 24000 LRIBsee 0.313a00 0.079088  0.09%e%e
LONBLT O.20000 SM7%%¢ 0.138 0. 461000 0. 13000y 1.677ses  0.222009 $.001000  0.0330m
MTI0 3.691 2.72%% 5. 008 1. 060 2.299 1. 31% 1. 361 1.906 1.823
Posessions inden
CROBS BEC  2.06008%  O.32De 1. 550080 1. 083 0.016000  2.430 6. 4200 0173000 0.20500
LONSIT [ ¥ 7, ) 0. 034 0. 8840 0. 358 0. 404080 1.470 -0, 244 0. 973 0. 135000
MATI0 7.473 £7. 1658 1.081 2. 943 2.019 1.69% 1. 79 2.348 ;.83
Hae ewerehip (isVes) )
CAORS SEC 0.733600  §.71900¢ 1.03300¢ 0. 263 0. 034 ([ X, . =8. 213 .08 0. 000
LONSIT 0. 200 0.126 t. 26600 0. 044 0.631 .09 -0. 003 0. 004 -8.003
MRTI0 3518 8.279 2.021 0. 163¢ 1. 008 0. 973 43, 1740 1. 442 -2.6310
Musber of vosms in home
CROBE SEC  J.231c00  Q.251000  0.266%0 0. 244208 0. 0280 0. 042 -5.010 0. o0 (N )
ONSIT 0. 0600 0. 122000 .07 0. 16Tens  0.010 0. 041 -0. 004 -4.001 0. 903
MRTI0 .98 2,963 .66 1. 461 2.4% 1.032 2. 70% 0. TH 1.067
VE MATIO 4. 488 3.848 3. 002 1. 761 2.000 1.572 2.334 R.248 1.7
0 AATI0 1.417 1.208 6. 953 0. 404 0433 [ N}/ ] 1.437 1.661 [ ¥ ¢4}
EST. BETR 0.008 0. 784 C.670 9.433 v 321 6. 379 0.630 997 23
E8T. B . 108 %152 .19 . 419 8. 326 5. 403 -8.231 . 238 -5.420
80, C 56C 0.202 .37 e.233 o129 o. 202 9. 183 0.037 0. 024 0. 008
R-00, LONBT 8.747 0.55% .57 . 29 8. 43 0. 169 o. 102 0. 162 . 037

e p (.01 on cvoss-sectional am longitudinal coafficierts
leded fros cajculation of averapge and standard devistion of ratios om “ratiel

sp {.001,
ot p ( .0001,
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NOTE:

Table 2--Continued

The notation on the rows of the table are defined as follows:
CROSS SEC = cross-sectional coefiicients

LONGIT = longitudinal coafficients

RATIO = ratio of cross;se:ticnal to longitudinal coefficients

AVE RATIO = average of the ratios within the corresponding column
(excludes outliers markea by ¥)

SD RATIO = standard deviation of t.e ratios within the corresponding
column (exclu'es out’’ers marked by *)

EST BETA = estimated regression coefficient for lagyed dependent
variable using average ratio {see text)

EST B = estimated constant in the corresponding differential equation
using average ratio (see text)

R-SQ, C SEC = R-square for cross-sectional equaticn

R-SQ, LONGT = R-square for longitudinal equation



The ratios of the cross-sectional coefficients on the exogenous variables
to those produced from the longitudinal data are closer to being constant than
one has any right to expecl, given the several simplifying assumptions that
must be wmposed in order to justify interpreting them as a realization of the
simple change model expressed by equation (3). In each equation, there are
one or two outliers (except the deportment equation, where there are several).
Negiecting outiiers where the ratio is less than ont or greater than eight,
table 2 displays the mean ratio of cross-sectional to longitudinal cueffi-
cients for each equation, and the standard udeviation of the ratios in eacn
equation (more complete raticnale for omitting outliers follows). The table
also displays new estimates of the coefficients on the lagged dependent vari-
able using the assumptions that the ratio of cross-sectional to longitudinal
coefficients is equal to the calculated average ratio and that average age of
the sample is 1.5 (* =17.5). These estimates offer heuristic value caly,
since they were not culculated simultanecusly with the coefficients on the
exogenous variables. They do suggest, however, that the degree of bias in the
OLS ¢stimates is not severe for the test scores, educational expectation,
locus of control, and work values. Bias in the remaining equations may be
somewhat more serious.

In all cases, the average ratio of cross-sectional to longit.dinal coeffi-
cients is substantially higher than the standard deviation, in only two cases
(deportment and self-esteem) falling below twice the standard deviation. The
coefficients of variation thus generally are less than one-half. It should
also be noted that in every case in which the ratio is an outlier, one or both
of the coefficients defining the ratio is not significantly different from
zero. Givin the dynamic mocel, if one coefficient in a given pair is zero,
they hoth are.* Since the ratio is undefined in this cas:, the outliers -ay
represen nothing more than sampling error.

It is concluded therefore that interpreting the cress-sectional coeffi-
cients as approximate indicators of total effacts of each exogenous variable,
accumulated from birth until the las. year of high school (or age 17 or 18),
receives mode<t support in these results. Certairly the data are sufficiently
consistent w . the model to encourage attempts to improve on the dynamic
specificaticu.**

One interesting observation in the ratios is that those for race and
ethnicity are substantially above the average i1 the equation for verbal
achievement and the equation for mathematics achievenent. Tnis is not true

*1f oj(t) = %j(ebt-l) = (), then aj =0 (or bt = 0). Hence, if oj(t) =0,
thei. so does oj(lst) =0, t ¢ At.

**The model also precicts that the ratic of cross-sectional to longitudinal
coefficients will be greater if the Jependent variables are wave one measures
of the outcomes than if first follow-up outcomes are used. This prediction is
supported in 8 out of 10 cases. One of the exceptions is deportment--a pocrly
behaved equation in other respects as well. But the other exception is verbal
achievement,
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for science and civics tests, however, nor for the other outcomes. This pat-
tern suggests that blacks and ispanics have accumulated more disadvantage in
basic skills before reaching high school than they accumulate after beginning
high school. Verbal skills and mathematics are emphasized throughout elemen-
tary and junior high school, but emphasis on science and civics tends to be
stronger in high school.

There are a number of noteworthy features in table 2. in view of the cur-
rent.concern over school discipline, the erratic pattern of coefficients and
low R-squares for the school deportment index is interesting. Youth's behav-
jor in school does noc appear to be much influenced by traditional socioeco-
nomic background variables. Gender has the strongest effect on deportment--
girls are more orderly than boys. Following gender, a missing father figure
has the next strongest impact on school deportment. The direliion is as one
weuld anticipate; those without a father or male guardian in the household
misvehave more often. Family income (in log,) has the next strongest effect.
Surnrisingly, that effect is positive. No other variable has much impact on
school deportment. It is interesting, nonetheless, to note that the effect of
race on deportnent is in the direction of blacks being better behaved than
whites; whereas, Hispanics tend to misbchave more than whites.

Socioeconomic bacirground variahles have positive effects on career expec-
tations, locus of contrcl, and test scores. Their effects ¢n self-esteem and
work values, however, are negligible--counter to expectation. Once other as-
pects of socioecenomic background are controlled, home ownership and size of
home (number of rooms) have 1ittle effect on the attitudin2l measures and de-
portment, but they do affect all four test scores. Father's education tends
to dominate the other background variables in shaping the attitudinal vari-
ables and the test scores, but race also has a strong negative impact on the
test scores. It should be noted, however, that the measure of parental
occupation in the HSB is relatively crude; it is based on 14 broad occupation-
al categories rather than the detailed c:nsus categories. Further, the occu-
pational category describing the parent's occupation was collected from the
youth, not the prent. Measurement error due to this fact probably deflates
all coefficients and correlations involving parental occupation. Use of the
broad occupational categories also affects the accuracy of measuring the
youth's occupational expectation.

cspeciaily in the equations for deportment, and to somewhat lessar extent
in the equations for self-esteem, work values, and occupational exceptation,
the large number of nrasignificant coefficients with a sample as large as the
HSB sample suggests that too many collinear background variables have been
included in the specifications. To help clarify the results, five of the vari-
ables were combined into a family socioeconcmic index, and home ownership and
size of home were dropped from the specifications. The family SES measure was
constructed by averaging scandardized scores of mother's and father's occupa-
tion and education and the index of family possessions. Al1 10 equations were
rerun with this specification. The results are displayed in table 3. The
reduction in number of independent variables does help to emphasize the im-
portance of family status, since most of its effects now are aggregated into a
single coefficient. However, “he single index of family status masks the fact
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TALE 3

CROGS-SECTIONAL AND LONGITUDINAL EFFECTS OF BACKBROUND AND PERBONAL
CHACTERISTICS ON TEX SPECIFIED OUTCOMES — ROGAEBATED SES INDEX

Degzrent Voriablos

Civics
Test Test €, . Oce.
Scere Score ficere Expecs, Expect.

CROBS SEC 54.49900%  36.213000  D9.096080  34.000000 ), 024000  36.26104% 9008 0,004 0. 2300+ 0. o4
LONSIT 10.010000  12.401000  22.4440%0  22.25Gess T.114800  B6.343000 1.621988 -0.070 -0 142004 . 0%t

MATI0 S. 042 4,833 2.633 1. 701 2.004 1.370 949 1.193 1.813 2 6748
Logged depavdent variabi~
Gurdor o) (W7 )] 0. 883e0e 0.019008 . 863e0e 0. 43308 0 3270ss . 28904 . 467000 § "0nse 0 40000 0. 298¢0
(1o [}
1 CROSS SEC 1.668000 -1, 0MM208 -2, 2%e4e 1. J29ees 0. 2ARe30 S IA0ny -1, 260000 -0.831000 6. 147288 -@, 176000
LoNeIT 0.2%80¢ ~Q.822080 -0, 337000 8, TSAsee 0. 07900 S.741000 ~4.913e00 4. 008 $.090830 -@, 131000
RAT:I 4.218 $. 730 2.9%7 1. 764 3. 951 1.631 1.49 6. 701 1.631 1. 402
«aoe (1=dlack)
CROBS BEC ~5.731008 -5,083000 -7.414257 -3.536000 0.7 40 2.08700¢ -0.126 0. 21900 -0.060%0
LUNSIT 0. WM -1, 037000  -2.544 90 L. 182000 0. 316000 6. 723 4. 28300 611900 -0.223
MRTIO 5. 7 4. 002 2,58 1.63 403 2.886 0. A4ke 1. 048 2.418
BWmicity (1eHispanic)
CROBS SEC -4.6A7000 ~4.29%000 -5.06300% -3 16bees .0 .60 0. 434004 0.067880  -@. 120008
[V, 134 “0. 620000 Q. 909090 -1 273ce  -1.3Phees  -0.008 4. 140 6. 079 0.047 -0.077000
MATIO 7.479 4423 3.97 2.473 =1, 09k 4. 293¢ 5,409 1.419 1.797
Fother not in housshold
{1=diot in howsshold)
CROBS BEC -0.072¢0¢  -0.303¢  -0,570e -6, 73%0e %063 1437w 0. 84000 . 024 5. 028
LanstY -6.232e -6.013 2. 137 0. 6690¢e .07 .3 0. 455000 .03 2626
MATIO 2.472 37. 4280 4151 1,103 2. 263 1.9% 1.842 1.321 1.100
Nother not in houssholy
(1m0t in howecheld)
CROBE GEC -2.7%3008 2. 260080 -2, 59008 R.4%eas -0.4L3008 1,243 ' O0.550000 -0.048 0. 107000
[V, 134 0970000 0733000 -1, Q74800 -1.430880 0. 205080 -4 299 0. 048 -6.623 4. 066008
WATI0 2. 054 3.021 2.388 1.709 1,644 1.067 11.333¢ 2.108 1.423
Secio-economic Index
CROBS SEC . 4. 20Aeee 4. 621000 3633000 3. EMe0e 1. A2Eene . %7000 .-0.128 0. 80400 0. 168000
LONSIT 0. 83700 1. 452000 1.917s0s 1.931000 0. AL 4000000 0. 006 0. 8ARea 0. 09700
MATIO 8. 004 3183 2.3% 1. 706 2. 208 1.409 -20.83% L. 7% 1.704
Nusber of Siblings
CROE3 SEC -0.2%0400  -5.241000 . 323000 0. 2004ce  -0.802000 -0, 271008 w0900 -0.811000 -0.01%00¢
LONGIT 000900  -0.081000 -0.106000 -Q. 142000 0633000 -, 174¢ 0.834¢ .09 0. 81084+
MRTI0 4. 415 .958 3.954 1.674 e.229 1.827 2.806 2. 2% 1.961
Lag of Family Income
CROR™ 8EC -0, 169 -5.0%9 0. 069 -$.103 -4.071 o218 0. ID4oen 0. 037s0e 0. 03Rsee
LONSIT 0. 073 6. 0351 -6. 2% -8.110 -6. 040 07 S.21108 0. A28 0. 025
MTIO -2. 235 1. 3340 0. 233 0. 935 1.733 360 1. 441 2. 081 2.011
AVE RATIO 4801 3.09 3.000 1.678 2.221 1.836 2.630 2. 2324 3. 708
8D MTIO 1.49% 1.093 0. 649 0. 249 0 400 6. 8532 1.582 1.384 &34
E68T. DETA  o.022 6. 723 679 0. 404 333 .. 319 .69 o619 0. 441
£s7. ¢ -8.0% -0. S €. 154 -8.433 . 293 -$.433 -4.218 -$.23% -0.410
"-80, COEC o.261 213 0. 236 o.118 0184 .M .03 9. 022 .00

R0, LONGT ©. 748 6.638 5. 569 6.289 0. 434 . 161 . 182 6. 161 ..BS

@ p { .81 on cross-eections] and longltudinal coefficients.
Sxcluded from cslculstion of sversge and stansard devigtion of ratios on "retiel
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NOTE:

Table 3--Continued

The notition on the rows of the table are defined as follows:
CROSS SEC = cross-sectional coefficients

LONGIT = longitudinal coefficients

RATIO = ratio of cross-sectional tc longitudinal coeffir’ents

AVE RATIO = average of the ratios within the corresponding column
(excludes outliers marked by *)

SD RATIO = standard deviation of the ratios within the corresponding
column (excludes outliers marked by *)

EST BETA = estimated regression coefficient for lagged dependent
variable using average ratio (see text)

EST B = estimated constant in the correspo.ding differential equation
using average ratio (see text)

R-SQ, C SEC = R;square for cross-sectional equation

R-S0, LONGT = R;square for longitudinal equation




that father's education is py far the most important component of family stat-
us.* Further, the test score equations all contain highly significant coeffi-
cients on variables omitted from the specification reported in table 3. Final-
ly, the ratios of cross-sectional to longitudinal coefficients in table 3 do
not exhibit any more stability than in the expanded equations. Cc....quently,
assessment of school effects to be reported presently will use the full com-
plement of exogenous control variables. It might he preferavle to use a
different specification for each equation, but expected gain from this stra-
tegy probably does not offset the increase in complexity entailed in keeping
track of which variables appear in which equations.

Reflections on the Dynamic Model

There is no doubt that learning is a process that occurs over time;
hence, an important aspect of expressing what we think we know about learning
in a formal mod21 must include explicit expression of the dynamics of
learning. This section uses a standard mathematical method--differential
equations--to develop a highly simplified first approximation. The value of
this development is that it shows the correspondence between widely used
regression models and learning processes as they occur nver time. Referring
to cross-sectional studies of school effei %s, Alexander, McPartland, and Cook
(1981) write:

Consequently, it is difficult to draw clear conclusions from existing
literature. Studies that omit controls for pre-entry performance
levels (on standardized tests) or use as proxies student SES charac-
teristics probably uverestimate school effects; those that use cross-
sectional data in 1ieu of pre-entry-level data may well underestimate
them. Few assessments in this literature deal convincingly with this
issue. (p. 7)

The interpretation of cross-sectional regressions developed here from the
dynamic model shows that these regressions may be viewed 3s approximations to
accumulated effects over the 1ifetime of the learning process. It will be
seen in the next section of this chapter that the cross-sactional estimates of
school effects are indeed biased--if the intent is to estimate effects of
schooling over 2 years of high school--but that they are upwardly biased not
downwardly biased. The cross-sectional estimates are not necessarily biased
as estimates of accumulated schooling effects over a youth's lifetime,
however,

0f course, in developing these interpretations, unlikely assumptions must
be imposed, yet the data suggest that the model does provide a useful first
approximation. The most valuable results of the modei, however, are that they
make the assumptions explicit and impose a coh2rent framework for interpreting
cross-sectional regressions and longitudinal regressions calculated over
different lengths of time between measurements.

*The crude nature of occupational measures in the HSB must be recalled,
however, in noting the relative dominance of education over occupation.
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Boaraman and Murnane (1°79) present & very gencral model of educational
achievement. Their model allows for accumulated effects of ‘schooling that may
differ each year. 7he model proposed here is, in an important respect, a
special case of their model. The present model is developed to aid
interpretation of data analyscs conducted with much more limited imformation
than is implied by Boardman and Murnane's most general model.

Jdverall School Effects

Since publication of the EEOR, there has been some question as to whether
outputs of schooling differ enough between schools to justify attempts to
study the impact of attending different schools on those outcomes. Coleman
and his colleagues (1966) report total between-school differences in verbal
achievement and claim that the proportion of variance in verbal achievement
that occurs between schools establishes a ceiling on the explanatory power of
variables definec at the level of tne school. Hauser (1971) summarizes find-
ings from several data sets regarding proportion of variance in achievement
anc career expectations lyirg between schools in the absence of any controls.
High estimates peak at about 35 percent for achievement test (TALENT data),
but 20-25 percent is a more reasonable ceiling. Proportion of variance
between-schools in career expectations and attainments tends to be ‘ower than
in achievement data, averaging petween 10 and 15 percent (Hauser, Sewell, and
Alwin 1976).

The importance of examininC between-school effects in various outcomes has
been obscured by the frontal attack on the variance partitioning methods used
in early studies of school effects. There are at least three reasons why
initial examination of between-school effects is important. The first is a
matter of research strategy. To the degree that betwe2n-school variance in a
dependent variable y is restricted, the variance of those independent vari-
ables that generate between-school differences in y must also be restricted
(otherwise the between variance in y would not be restricted). In statistical
estimations of paramaters, restricted variance in the x variables produces es-
timates with high sampling errdr. In the 1imit as the between-school variance
of x approaches zero, the sampling error of the ccefficient of x approaches
infinity. Thus, if there is little between-school variation in outcomes, one
may fairly conclude that the search for effective schooling practices should
focus on explanatory factors that vary within schools.

A second reason for investigation of between-school effects is to provide
a basis for comparison of results in which regressors describing school charac-
teristics are used to predict individual level outcomes. Since it is always
conceivable that some school charateristics have Leen excluded from such an-
alysis, comparison of effects of a set of school oummy variables to effects of
explained by explicit measures of school characteristics can provide an impor-
tant clue regarding whether some important school charateristic has remained
unmeasured,

Finally, thoughtful observers of educational processes persistently have
claimed that school et - (Brookhover et al. 1979), student culture (Coleman
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1961; Ccleman et al. 1966; McDill and Pigsby 1973), or school demographics
(Coleman et al. 1966). among other factors, have strong influence on cogni-
tive achievements., If little or no between-school variation on the outcome
occurs, however, it is unlikely that such “contextual effects" are operating.
0f course, it is possible that school context is important but i: is so homo-
genous among schools that it does not produce large between-school variances
in the outcomes that it affects. In this case, the first reason for examining
hetween-school variancrs must be recalled. Discovery of the effects of a
school level ethos, culture, or other such factors cannot proceed effectively
if schools do not vary with respect to school ethos or culture.

Numerous critics of input-output studies of schooling have claimed that
inadequate controls for differences among students at input invalidate the
conclusions of such studies (e.g., Armor 1972; Bridge, Judd, and Moock 1979).
The elemantary change model proposed here, however, offers a substantive inter-
pretation of cross-sectional differences among schools under control for sta-
tus background. Under the assumption that quality of schooling (if not the
specific school) remains constant over a student's schooling, the change model
suggests that cross-sectional differences between schools under control for
status background can be interpreted as the accumulated effects from beginning
of schooling through the end of high school, net of socioeconomic background.
In this view, the cross-sectional coefficients are not wrong, they simply
index different effects than do the longitudinal coefficients.

This type of interpretation depends critically on two key assumptions:

1. Dummy variables for high schools give reasonable approximations of the
quality of the schools that one has attended since beginning school.

2. The socioeconomic background variables used as controls are, in fact,
exogenous to school quality.

There is some reason to suppose that assumption one is a rough approximation
to reality. Although each youth may attend several schools during the time
starting with kindergarden.and ending with high school graduation, the quality
of the school he or she attends is likely to be relatively homogeneous as com-
pared to variations in school quality overall. The combined facts that public
schools generally are neighborhood schools (bussing *o achieve racial integra-
tion not withstanding), that neighborhoods tend to be segregated by socio-
economic status, and that socioeconomic status changes slowly ard generally
within . restricted range supports the contention that the quaiity of schools
to which an individual is exposed is relatively constant. In the final con-
clusion, of course, the degree of homogeneity over time in schooling quality
is an empirical question--one for which there currently exists little data.

The assumption that socioeconomic background is exogenous to the quality
of school one's child attends appears reasonavle upon considering the content
of the socioeconomic tackground variables. It is hard to imagine thai any fea-
ture of the schcol that one's offspring attends could influence, to more than
a trivial degree, the highest level of education one attains, the job one
holds, or the family income. Although the schcol may have some small influ-
ence on acquisition of possessions, such as a hand calculator or books, most




of the items in the possessiuiis index (e.g., number of automobiles, video tape
recorder, teievision) seem relatively immune to such influences. Similarly,
home ownership and number of rooms in one's home are unlikely to be influenced
by the school one's child attends. There is no chance that gender, race, or
ethnicity is affected by the school one attends. While these arguments appear
to state the obvious, the debate cver the order of entry of variables into
school effects equations that followed publication of the EEOR suggests that
it is important to make them explicit.*

Table 4 presents proportions of between-school variance in the 10 out-
comes. Three sets of estimates are given, one with no control variables
(total proportion of between-school variance), one that includes all the
exogenous variables but not the lagged dependent variable, and one iicluding
all exogenous variables and the lagged dependent variable. In vie  of the
strong objections voiced against entering socioeconomic background variables
into regression equations before entering school variables, partial correla-
tions for school effects also are reported. These are analogous to net
effects, the partial correlation seldom differing very much from the corre-
sponding partial standardized regression coefficient. For comparative pur-
poses, the partial standardized regression coefficients are displayed in tab’
4. Partial correlations corrected for loss of degrees of freedom also are dis-
played. The importance of this adjustment is clear on comparing the adjusted
to the unadjusted values. The differences are quite large.

The table corroborates many fin-ings in previous data. In the absence of
controls, the proportion of variance between schools in all 10 outcomes is far
less than the proportion within schools. The maximum oroportion is nearly 24
percent for verbal achievement, and the minimum is 5.65 percent for self-
esteem. The proportion between schools is reduced dramatically when the
controls are introduced. With the exogenous controls included and lagged de-
pendent variables excluded, the proportion varies from nearly 11 percent for
verbal test score to a minimum of under 5 percent for self-esteem. These
proportions are further reduced when the lagged dependent variables are added
to the equations--ranging from a high of about 6 percent (civics test) t, a
Tow of about 1.5 percent (verbal test score).

The uncorrected partial correlations almost certainly give an inflated
estimate of the size of school effects--the adjusted values being only about
six-tenths as large ay the unadjusted values. The partial betas correspond so
closely to the partial correlations in most cases that no substantive interpre-
tation of the data would be affected by the difference between them. However,
since there is a close algebraic relation between the partial correlations and
the partial betas, if the correlations require adjustment, so must the betas.
Since an adjustment formula is not available for the betas, interpretation of
the results should make use of the adj sted correlatic.s.

*Coleman and his colleagues sometime. entered parental career expectations cf
their children before entering schecol characteristins. The aryument that
schnol may affect parental career expectations of their children is much
stronger than parallel arguments relating to paiental education, occupation,
income, and possessior-
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TABLE 4

R-SQUARE INCREMENTS, PARTIAL CORRELATIGNS, AND STANDARDIZED
REGRESSION COEFFICIENTS FCR OVERALL SCHOOL EFFECTS ON
. TEN SPECIFTL0 OUTCOMES

" Educa- Cccupa-

Verbal Math Science Civics tional ticnal  Deport- . Locus
Test Test Test Test Expec- Expec- ment Self- of Work
Score Score Score  Score tation tation Index esteem Control Values
R-square increments
No controls .2397 .2241 .2239  .16166 1670 .0899 .0789  .0565 .0942  .0604
Exog. controls 1084 .0855 .0771  .0889 .0674 .0516 .0753  .0488 .0589  .0537
Exog.+lagged D.V. .0D156 .0224 .0273  .0601 .0363 .0460 .0497  .0356 .0398 0463
Partial correlations
Exog. controls _
Raw .3292 .3348 3213 L3196 .2945 .240? 2796 ,2237 2543 .2360
Adj. .2611 .2684 .2505  .2483 .2134 .1235 1913  .0848 1499 1143
Exog.+lagged D.V.
Raw .2474 .255% 2519 .2909 2537 .2348 .2465  .2061 2310 .2293
Adj. .1373 1519 .1454  ,2081 .1488 1116 .1354 -- .1029  .0990
Partial beta
Exog. controls .3217 .3273 3157 .3177 .3037 .2530 .2833  ,2303 .2528  ,2310
Exog.+lagged D.V. .1899 .1937 .2263  .2724 .2132 .2308 L2317 ,2034 L2126 .2145

NOTE. A11 R-square increments are significant at p < .0001.
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In view of the heated debate over the relative importance of home and
school in influencing cognitive achievement and the nearly universal conclu-
sion that home influences dominate, comparative (adjusted) partial corre-
lations are displayed in table 5. Two sets are shown: one without lagged
dependent variables and one with lagged dependent variables. For each outcome
in each set, two partial correlations are given. Jne summarizes the combined
effects of all the background variables used previously (excluding the lagged
dependent variab.c). A second partial correlation summarizes the effects of
the 1,014 school dummy variables. In the calculations for which the lagged
dependent variable was included as a regressor, a third partial correlation
summarizing its effect also is given.

Comparison of SES effects to school effects tends to confirm conclusions
of past research--the SES effects are larger. However, the discrepancies
between SES and school effects are not nearly as large as one is led to be-
lieve by reference to variance partitions. This analysis does suggest that
pessimistic conclusions about the importance of schesi effects are not war-
ranted.* It must be emphasized, however, that the present analysis picks up
all school differences, not just those that are due to measured school char-
acteristics. With one important exception (Alexander, McPartland, 3Ind Cook
1981), other input-dutput studies have relied cn explicit measures aggregated
to the school level. (The next chapter of this report discusses results of
this type).

There are *nteresting patterns in the partial correlations. First, ac-
cumulated SES effects (equations excluding the Tagged dependent variable) are
substantially larger than accumulated school effects. This imbalance is re-
duced considarably in the change equations (vquations including the lagged
dependent variable). The relative importance of school effects is higher for
outcomes that one would expect to be influenced by schools--test scores and
deportment in school. In all equations including the lagged dependent vari-
ables, the partial correlation for the lagged dependent variable far exceeds
the other two, but this imbalance is greater for test scores and educational
expectations than for the other variables.

One more aspect of tne statistics reported in table 5 is of interest. The
Tast two r74s of the table report ratios of partial correlations calculated
excluding the lagged dependent variadle to those ircluding it. While this
exercise is not strictly justified in formal terms, it gives a close approxi-
mation to results that would be found using regression coefficients. These
ratios give rough indication of the degree to which effects of SES and school-
ing are concentrated in early or late years of life. If the simpie change
model postulated here held exactly, the ratio of the regression coefficients
corresponding to these partial correlations would be the same for SES and
school effects; the ratios of partial correlations would be very close to
equal. Obviously, the data do not support the change model in every detail,

*This 1s not to say that variarce partitions should never be conducted, only
that they must be inter reted with full understanding of their meaning and
implications.




TABLE 5

PARTIAL CORRELATIONS COMPA.JING EFFECTS OF BACKGROUND TO OVERALL SCHOOL EFFECTS--

SINGLE EQUATION MOCELS

Educa- Occupa-
Verbal Math “tience Civics tional tional Deport- Locus
Test Test Test Test Expec- Expec- ment Self- of Work
Score Score Scerz  Score tation tation Index esteem Coniuircl VYalues
Nc lagged D.V.
Background .4187 .3553 3556  .437 .3835 2724 2911 L1307 2411 1720
School .2611 .2684 .2505  .2483 2134 1235 1913  .0848 1499 (1143
Ind. lagged D.V.
Background .1394 .1785 1842 1717 .c129 .1821 J305  .0670 1556  .1285
Lagged D.V. .7927 .7278 6333  .4139 5140 .2581 .3680 .3667 4181  .2920
School 1373 .1519 1454 .2081 .1488 1116 1354 -- 1029  .0994
Partial Correlation
Ratios
Background 3.004 1.990 1.931 2.548 1.801 1.496 2.231 1.951 1.549 1,239
School 1.902 1.767 1.723 1.193 1.434 1.107 1.413 -- 1.457 1.150
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may understate the importance of schooiiny.* Still, the model does afford a
coherent basis for ir::rpreting cross-sectional and longitudinal datc within

a single integrative framework. Und:¢ the stated assumptions, neither the
cross-sectional nor the longitudinal regression estimates are wrong. They are
simply estimates of effects accumulated over different time intervals.

The third and perhaps must important result of the differential equation
analysis stems from the fact that critical assumptions underlying more or less
stardard regression procedures are made explicit. On noting these assumplions
explicitly, it is clear that they provide, at best, rough approximations to
empirical fact. Socioeconomic background variables do not all remain constant
over the lifetime of an individual. Variation with regard to exposure tc
qualitative aspects of schooling is even more likely. Further, che effects
of socioeconomic background and schooling on student outcomes probably do not
remain constant over time. Recognizing that the assumptions of the model are
not strictly accurate immediately suggests strategies for improving future
research. In the short run, it would be useful to revise the differential
equations to model (xplicitly the manner in which some of the status back-
ground variables change over time. For example, the concave downward shape
of earnings streams is well-known and might be incorporated into the model.
Also, the parameters of the differential equation should be allowed to vary
with time--though this latter revision introducec substantial complexity into
the statistical estimation. In the longer run, t 2 mocel suggests the impor-
tance of gathering data at muitiple time points throughout respondents' school-
ing career. Such data would support much more thorough invesiigation of the
effects of home and schooling on school outcomes than currently is possible.

After completing analysis of the effects of socioeconomic background using
the differential equation model, the model is applied to tne study of school
effects on the 10 outcomes. Analysis of overall school effects is conducted
by using school dummy variables. Multiple partial ‘correlations adjusted for
loss of degrees of fr2edom are used to summarize the overall effects of
schools under two cusditions--cuntrol for the lagged dependent variable and
the 14 background variables and under control for the 14 background variables
only. In both cases, substantial school effec.s are observed. School effects
are not as large as the combined effects of the 14 socioeconomic variables,
but neither are they negligible as is often conciuded. When the lagged depen-
dent variaule in each equation is omitted, the multiple partial correlation
summarizing the combined impact of the over 1,000 school dummy variables
average nearly 0.20. When the lagged dependent variable is included in the
equations, school effects still average about 0.12. Tre ratio of these ef-
fects when the lagged dependent variable is excluded from the 2quationc io the
effects when it is included are again approximately constant, rut the ratio
for school effects is in every case somewhat smaller than the ratio for the

*It should be noted that this speculation contradicts a basic assumption of
the elementary differential equation mocel that assumes all coefficients in
the differential equation are constant over time.
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socioeconomic background variadbles.* This observation suggests that the ef-
fects of background on the 10 variablcs goclines with time while the effects
of schools increases.

fhecs results are important. They derons'rate that al schoois are not
equally effective in transmitting academic knowied,:, at*itudes, and deport-
ment. This result conflicts with conclusions of most input-output studies,
which find that effects of attending different sct.ools generally are negligi-
ble when compared L, the effects of different home backgrounds. One reason
why the present resi''* does not agree with past studies is that previous
input-output studies depend on measured school characteristics to assess
sciool effects; whereas, this study accounts for all (additive) efvects of
differences among schools, it does not depend on prior knowledge of wnich
scho~1 characteristics are important.

There are two reasons why it is important to know that differences between
schocls are not due to differences among students wien students enter the
school. First, if schools do differ in quaiity, then it is important to adopt
educational policies designed to upgrade the poorer 3¢huols and to assure that
all youth have access to highest quality education. Such polic es are impor-
tant from an equity standpoint and from the standpoint of ful’v deuve'oping the
pote..tial of our Nation's human car2cities. Second, knowledge tnat schools do
differ in ways that cannot be accounted for by differences among their stu-
dents helps to focus future research. The analyses in this chapter show that
search for differences between schools is a potentially fruitful strategy for
discovering characteristics and proc.sses that a. < effective.

The results reported here also are impurtant because trey h21p to inter-
pret standard statistical calculations in terms of a dynamic medel of learning
prccosses, Improved interpretation of this sort helps to point out the ne-~i
for additional data and often suggests furthe~ revisions of the theoretical
model. In the present case, for example, it i: found that collection of data
over more poin.s in time woud allow us to <lax untenabl2 assumptions such as
the constant quaiity of schoolirc It also suggests that developing models in
which school and SE.. effects are allowed to vc+y over time may help to improve
the realism c¢f our theoretical modeis.

* These comments reference multiple partial correlations. Strickly speaking,
however, the predictions of the differential equation model apn"y only to
unstandardized regression coefficienrts. The prea.ction of consta . ratio
should be agproxinated by calculations invelving partial correlatiune or
standardized regression coefticients, however.
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CHAPTER 5
EFFECTS OF SPECIFIC SCHOOL CHARACTERISTICS

It is one thing to show that residual differences among schools remain
after control for background and lagged dependent variables. It is quit~ an-
other to attribute those difrerences to specific features of schools. The
number of school characteristics that potentially might affect schooling out-
comes is embarrassingly large. The HSB school questionnaire alone contains
over 600 variables, and the school means on many variables measurcd at the
individual level may have important contextual effects on individual studentc
(e.g., Coleman 1961; McDill and Rigsby 1972).

School Characteristics

Forty variabies were selected from the HSB base year school file and from
within-schonl means calculated from base year student data. In addition, the
analyses include eight region dummy variables. These school characteristics
are classified into seven broaZ categories. These categories and the vari-
ables contained in them are as follows:

e Sector--This category contains three dummy variables: one for
"reguiar public schools,” one for "regular Catholic schools,” and
one for "other private schools." The descriptive terminology
"regular” and "other" steis frow the HSB sampling design. Regular
public and regular Catholic refer respectively to public schools
and Catholic schools that were not oversampled in the stratified
sample design. The other private schools refer to those that are
neither Catholic ror "elite® irivate. The HSB sample design
included a large oversampling of "elite™ private schools, but when
the compensating design weight was applied, the effects 2f these
inst.itutions did not appear in the analyses. Consequently, a dummy
variable for eliite private schools was eliminated from the regres-
sions. The other categories of schoo.s left in the residual are
*black Catholic," "hispanic public_" and “alternative schools.”

Alvhough this report does not focus on the effects of sector on
s~hool performance, recent controversy regarding alleged superior-
ity of the private schools makes it imperative te include sector in
the analyses (Alexander and Pallas 1983; Cain and Goldberger 1983;
Coleman, Hoffer, and Kilgore 1982; Heyns and dilton 1982; Kilgore
1983; Goldberger and Cain 1982).

* School desegregation--Two variahles describing court-ordered school

desegregation are included i the analyses: percentage of students
riding a bus to achieve racial balance and a dummy variable indi-
cating whether the school was under a court order to desegregat:
(1=yes).
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» Demographic and socioeconomic composition--Five variables describ-
1ng demographic and socioeconomic compousition of schools are includ-
ed in the analyses: percentage of students black, percentage who
are Hispanic, num.ar f students, percentage of students from homes
i which English is not spoker.,, and average family income. The
last is the school average of student reports; the others are rrom
the school gquestionnaire.

® Student context--Four variables describing aducational characteris-
tics of students in the school are included. These are proportion
of the 1979 senior class attending college, proportion who dropped
out of school, proportion of sophomores in the general curriculum
track, and proportion in a vocational track. The rationale for
inrcluding variables of this type stems from arguments to the effect
that student context hes an important impact on individual stu-
dents. Students attending a schoal from which a high percentage
attenr's college, /or example, are themselves more likely to attend
college. Such arguments have a venerable history in the social
sciences (Blau 1960; Coleman 1961; Coleman et al. 1966; McDill and
Rigsby 1972), but the strong warnings against overinterpretation of
contextual effects (Robert Hauser 1974; 1971; 1970) must be
answered before imputting of contextual effects is warranted.

* Teacner labor relations--Three varieoles describing the relation-
ship between teachers and administrators in the schools are in-
cluded: percentages of teachers beionging to National Education
Association (NEA), percentage beionging to American Federation of
Teathers (AFT), and occurance of a strike in the last 4 years.
These variables are included on grounds that teachers are the chief
resource in a school (e.g., Murnane 1975), and their relationship
to school management is potentially important. Membership in
unions and strikes are indicators of level of satisfaction and
thererore may affect student outcomes. More direct measures of
teacner characteristics would be desirable (such as SES, verbal
ability, job satisfactien) but are not available in the current HSB
data.*

» School policies--This classification includes a somewhat hetercgen-
ous collection of variables that generally are viewed as legitimate
instruments of school policy and practices. Six subcategories of
priicy variables are included:

--Facilities and resources includes two facility variables: number
of vocational facilities (e.g., occupational information center)
and number of academic facilities (e.g., science laboratory).

Two variau'es reflecting resources also ar~ included in this
group-- ratio of tedchers to students and whether the last s:hcoi
tax levy passed (l=yes). Inclusion of facilities i» analyses of
these tyoes has a lony history, starting with the EEOR. Although
few effects of facilities have been uncovered in pest research,

*The consortium described in the foreword to this report is ccllecting
data of this type.
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it is important to include some measures of facilities. Schools
spend a lot of resources on tuildings ano equipment; therefore,
policy analyses shoulo attempt whenever possible to evaluate the
cffects of such expenditures.

The ratio of teachers to stuoents is included as » resource
because school expenditures are so heavily saturated with teacher
salaries. The measure is an incicator of the quantity of human
resources in a school. The ratio of teachers to students is a
rcugh indicator of the reciprocal of class size. It is more com-
mon to use the ratio of students to teachers in input-output an-
alyses; however, inclusion of the ratio of teachers to students
in this study is deliberate. Glass and colleagues (1382) summar-
ize a vast amount of literature on the effects that class size
has on learning. They conclude that the effects are real, de-
spite many contradictory findings in the literature. They fit a
nonlinear fun:tion between learning and class size using the loga-
rithm of class size. The graph they published, however, looks
very much like a hyperbola (e.g., y = 3a+b/x). There is good theo-
retical reason to prefer the hyperbola to the log function. A
student with a tutor gets essentially 100 percent of the teach-
er's time, A student in a class of two students gets one-half of
the teacher's time, and so on. Presuming that teacher attention
promotes learning in a linear fashion leads to the conclusion
that learning = a+b/class size. Hence, the teacher-to-student
ratio is taken rather than the student-to-teacher ratio as in
most studies. it must be noted, however, aggregating the recip-
rocal of class size is not the same as the teacher-to-student
ratio.

--The second subgroup included under school pulicies contair; vari-
ables describing teacher characteristics that are tv a large ex-
tent influenceable by deli~~rate policy. These are tnhe ratio of
nonteaching staff to teachers, the ratio of teacher's aids to
teachers, the prop.-~tion of the staff with a graduate degre2, the
salary paid to entry-level teachers (with bachelior's degree
only), propcrtion of the staff with 1C or more years tenure, and
average teacher absenteeism.

--The third group of policy variables is related to curriculum.
Five variables are included: number of math and science courses,
number of vocaticnal courses, anc number of nonacademic and
nonvocational courses that sometimes have been referenced as
“frills" in heated debate over school curriculum (e.g., courses
in marriage and family, driver's training, and art). Addition-
ally, participation in Upward Bound and in cooperative vocational
education are included in the group of policy variables related
to curriculum,

--Two variables are classified as being pecdagogicual in nature.
Thes> are requirement of a competency test for graduation and
ability grouping of 10th grade English. Both of these policies
have spawned much controversy. Some research has beer conducted




on the effects of abi'ity grouping with no clear indication of
the effects, though Bridge and his colleagues ({1979) conclude
that, on balance, ability grouping has a negative effect on
achievement.

--Two variables describing student exposure to schooling are in-
cluded here: number of hours of class time in the school year
anc average daily attendance. The importance of time spent on
learning has been argued strengly (Wiley 1976; but see Karweit
1976 for a less enthusiastic view; also see commissioned reports
such as that of the National Commission on Excellence in
Education 1533).

--The final class uf policy variables is school discipline. One
variable is used--the school mean of the deportment index
calculated from student data. This variable is a behaviorial
summary rather than a policy variable per se. Demonstration of
its effect, however, implies that policy should concentrate on
achieving discipline. The importance of discipline has been
stressed in a number of recant reports (Coleman, Hoffer, and
Kilgore 1982; MacKenzie 1983; Purkey and Smith 1982), but
argurents by Cain and Goldberger (1983) must be noted. They
claim thet discipline is more a result of individual student
characteristics than it is of school pclicy. Thus, interpre-
tation of any affects observed for the discipline variable must
be done with caution.

e School guality judgments--Three indexes of cpinions about the
scrool on the part of 1ts citizens are included. Two are student
indexes aggregated to the school level, and one is an index of
wrincipals’ reactions to a list of potential school problems.

These variables are included on the assumption that school citizens
are capable of evaluati.g the quality of their institutions in ways
that matter regarding cognitive achievement and a “itude develop-
ment of students.

These scho2i characteristics are viewed as representing a rough anu imper-
fect causal hierarchy. In this hierarcy, sector is viewed as being unaffected
by the other categories of var ables, but it may affect them. Student demo-
graphic composition may be affected by sector in that public and private
schools draw different proportions of students from different demographic
categories (Coleman, Hoffer, and Kilgore 1982). 9n the other hand, demo-
graphic composition probably is not affected by the other groups of variables
but may affect them. CStudent behavior context (e.g., college attendance) may
be influented by sector and demographics but is not likely to affect sector
and demographics. Teacher labor relations may be affected by sector, demo-
graphice, and student context. However, the causal hierachy may break down
here, because it is possible that labor relations affect student context
(e.g., dropout rate). The school policy variables may be affected by sectior,
demographics, student context, and teacher labor relations. They may, in
turn, affect quality judgments. Again, however, the caus.l hier_chy partially
breaks down. The policy variables may, for example, affect student context
and teacher labor relations.
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These measures share many of the difficuities of measures of school char-
acteristics used in previous input-output studies. In particular, the mea-
sures of school facilities give onlv a rough indication of the overall quality
¢f facilities to which students attending 3 given school are exposed. There
i5 nc measure of the quality or size of these facilities, and there is no mea-
sure describing the most used facilities, classruooms. Further, there is no
indication of ucage levels and distribution of usage across students. In
addition, the variables describing teachers provide only indirect :ndication
of teacher quality. Assessment of the effects of different teachers :could
best be carried out by matching the characteristics of specific teachers under
whom a student has studied to the student rather than by taking an average of
all students in his or her school.* In similar view, it may be argued that it
is the pattern of race relations within a school that is more important than
variables such as percentage black, perceiitage bussed for racial balance, or
presence-absence of court-crdered desegregation.

These limitations of th data are quite real, and interpretation of the
results must be done in full connizance of them. However, there is much to be
learned from available data. Tne 40 variables included here do, in fact, ac-
count for a sizeakle percentaye cf the total between~school variation in the
10 outcomes. The pattern of effects provides usefnl information in its own
right and revealc intriguing clues to guide additional research, as will be
sczen in subseque . pages.

Interpretations of School Effects

The strategy in the analyses reported here is to enter _.hese school char-
acteristics as regressors and to predict the 10 outcome variables using the 14
background variables and icgged outcome as controls. Thare is some question
in the literature about the utility and meaning to atiribute to such anai,ses.
A major point repeated in the literature is that a more immediate environment
such as the classroom is more critical to learning and that aggregation to the
school level masks important effects (Bidwell and Kasarda 1980; Spady 1976).
On the other hand, soie scholars agrue that schools are relatively self-
contained systems » ' that school climate or ethos is a critical factor in
schooi effectivenes. (Brookover et ai. 1979; Coleman 1961; McDiil and Rigsby
1972). Although the work reported here must be considered exploratory, it is
relevant to the vies that school-level &frects are important.

The issue of the appropriate level of aggregation of both independent and
dependent variables is a complex one. Decisions regarding level of aggrega-
tion often appear arbitrary, and interpretation and comparison of results con-
ducted at different levels often is confusing (see for example the controversy
over Bidwell and Kasarda's [1975] district-level aralysis).

* Alternative interpretations of such averages are discussed in the next sub-
section.




Interpretation of results conducted at varying levels of aggregation can
benefit from some consideration of possible causal structures generating the
observations. As a starting point, take an elementary model of efferts at the
individual level:

yi. = a *b:\.'- *ui.'
where / / J

Yij = outcome for person i, group j,

Xjj = independent variable value for person i, group j,
ujj = distrubance, person i and group j, and

a,g = constants.

Aggregating both sides of this equation to the group level gives a model in
which both dependent and independent variables are group-level variables:

Yj‘a"b;j"':j

i, OLS estimates at the group level yield
Aua1-1evel parameters,*

If u; is uncorrelated with
unbiased estimates of indivi

Next, suppose that the elementary model includes an additive contextual
effect, as fcllows:

yij=a+ bx-ij + C;j * Ujj

This case may be illustrated by teacker characteristics. One may be influenc-
ed, for example, by having a teacher witi long experience !xj;i) but may also
be influenced indirectly by attending a school in which the average amount of
teacher experience is high (1ow)--xj. Aggregating this equation produces

the following:

Yj =3 + (b+c)3('j + Ej,

Thus, a school aggregate equation in this mcdel estimates the combined indi-
vidual and contextual effects of teacher axperience,

Many analyses, as in the present case, aggregate the independent variables
but not the dependent variables. When both the individual-level and school
aggregate variables are measured explicitly, a direct test of the contextual
model is cunducted. In many casets, the measure of an aggregate variable is
available but exposure of individual students is not. A two equation model
of the following form may help in the interpretation of such analyses.

*Robinson's (1950) famous paper on the so-.alled "ecological fallacy" was

about correlations, not regression coefficients. The group-level analysis cer-
tainly will pot produce unbiased estimates of individual-level correlations,
nor will it produce unbiased estimates of the standardized regression
coefficients.
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Su,pose that--
Xjj = a + bxj + vj and
Yij = € + dx4j + exj *+ Ujj,

where the effect of X, on xij exceeds that small part that can be attributed
to the fact that x, cgntains x;. in it by definition. An example of this type

< i
of process might bg the teachesz possession of a graduate degree., The first
equation, in this case, expresses the hypothesis that the teacher of studeat i
in school j is influenced to pursue an advanced degree by the average level of
credentials of his or her colleagues. The second equation expresses the
hypothesis that individual student achievement is affected Ly the level of
training of his or her own teacher (x;jj) and by the average level in the

school (Xj). Substituting the first equatior into the second gives--
yij = (c+ad) + (e+bd)xj + (ujj*dvj),

which is a linear form in which the individual achievement appears on the left
and school aggregate level of teacher training on the right. The coefficient
oan the aggragate teacher training (xi) can be seen from this exercise to
reflect the total effect of the schogl level of teacher training--the sum of
"ts direct effect (c) and its indirect effect (bd) operating through influence
of aggragate level of teacher crecentials at a school on the decisions by
individual teachers to pursue further training.

For expository reasons, these ideas have been developed with only one ex-
planatory variable and its school-level mean. The reasoning generalizes in
the obvious way to any number of variables.

Although this line of argument gives a coherent interpretation to various
types of aggregate analyses, it does not obviate the need for caution in mak-
ing such interpretations. Certainly, it is critical “o include a number of
controls in equations of the type just laid out, particularly in cases where
"contexatual effects" are postulated (Hauser 1971; 1974).

There are two important conclusions that emerge from these arguments.
First, interpretation of aggregate-level analysis depends on the individual-
level model. One generally cannot differentiate among competing individual-
level models from the aggregate analyses. Second, reasons for discrepancies
between aggregate and individual-level models may stem from the fact that
different effects implicitly are being estimated depending on the type of
aggregation.

School Effects--No Controls for Endogenous Variavles

It is possible that some or even a sizeable portion of the uverall school
effacts observed in tne preceding chapter of this report are due to regional
differences in educational practices and resources devoted to secondary edu-
cation. Certainly, it is well known that per-pupil expenditures vary sub-
stantially by geographic location. Regional differences in effectiveness of
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schuoling are not very informative however, because they indicate little
about practices that produce effective schooling. Also, inclusion of dummy
variables for regions uses up the degrees of freedom and.adds complexity to
the analyses. Therefore, preliminary analyses were conducted to determine
whether it is necessary to control for region in examining school effects.
These analyses produced signiticant increments in R-<quare over modeis
containing only the 14 background variables and the iagged dependent
variable. Partial correlations indexing combined effects of region are small,
but they are too large to he neglected. Also, the inclusion of region has a
modest effect on some oti.er coefficients in the equations. Consequently,
region dummies were included in most of the following analyses.

Analysis of the effects of specific school characteristics on the 10 s.u-
dent outcomes i. presented in stages. This is because the multiple partial
correlation can be used to summarize the combined effeccs of wore than one
independent variable in a uniform metric that can be compared (roughly) across
sets of independent variables. The initial stages make use of the multiple
partial correlation. Step one of the analysis examines the combined effects
uf all 40 measured school characteristics and compares those effects to the
overall school effects as indicated by the multiple partial correlation cal-
culated firom the schodl dummy variaples. The second step divides the school
characteristics inte seven broac categories and compares the effects of these
sets of variables. Step three decomposes the combined effects of six sets of
variables that are relatively easily influenced by deliberate pulicy of school
personnel. Although the imultiple partial correlations provide a heuristic
mechanism for imposing some structure on a large analysis, they do not indi-
cate the direction of effects and mask veriations in the magnitudes of effects
of component variables in 2 cluster whose combined impact is being assessed.
The final step in the analysis, therefore, examines the regression coeffi-
cients associated with specific independent variables.

Table 6 presents multip 2 partial correlation coefficients describing
(1) the combined effects of the school dummy variables--overall school
effects--and (2) the combined effects of the 40 measured school character-
istics. The fi~ t important cbservation in the table is that the combined
effects of the ‘asured school characteristics are of modest magnitude on all
10 outcomes. Although never as large as the estimated combined effects of SES
(compare to table 4), these effects are uniformly significant statistically
and large enough to be of subs:antive importance. Th2 second interesting
observation in table 6 is that the cumbinea effects of the measured school
characteristics are nearly as large in most instarces as the overall effects
of the school dummy variables--the largest discrepancy nccurring for the
civics test score. This cbservation implies that there are not necessarily
unmeasured school characteristics that have such large effects on these 10
outcomes that their omission seriously biases effect estimates of the
variahles included.

It should be noted that the unadjusted partial correlations associated
with the school dummy variables are in every case much larger than the
adjusted values (see table 4). Whereas the combined effects of the measured
school characteristics do not capture all of the residual (on SES and lagged
dependent variable) variation between schools in the H... sample, the
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TABLE 6

CGIPAKISON OF PARTIAL CORRELATIONS FOR
OVERALL SCHOCL EFFECTS TO PARTIAL CORRELATIONS
FOR SPECIFIC LIST OF SCHOOL CHARACTERISTICS
--SINCLc EQUATION MODELS

Overa:l School

School Characteristics
Dependent Variables Effects Effects
Verbal test score .1319 .1158
Math test score .1487 .1057
Science test score .1387 1112
Civics test score .2045 .1158
E ucational expectation .1404 .1311
Occupational expectation .1034 .0965
School deportment .1363 .0776
Work values .0904 .052¢
Self-esteem -- .0700

NCTES. 1. Table entries are multiple partial correlations adjustad
for loss of degrees of freedom.

Z. A1l (nonzero) table entries are significant at p < .001.
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impiication of this analysis is that they capture a sizeable proportion of the
reliable variation.*

It must be emphasized that the near equality of the overall school effects
and the combined effects of measured school characteristics do nol assure that
no important school characteristics have been omitted from the analysis. This
obvinusly is not the case. The possibility of a spurious association always
remains unless a well-designed experiment is undertaken. The HSB data .. not,
however, reveal strong reasons to suspect that school characteristics of major
importance in determining the 10 outcomes under study here have been omitted
from the present analysis.

The next step is to decompose the combined effects of measured school char-
acteristics into components, each component consisting of subsets of related
schoal characteristics. These broad categories correspond to the seven groups
described in the preceding text: sector (public-private}, school desegrega-
tion, demographic composition, student context, teacher labor relations,
school policy instruments, and school quality ratings. In addition, the com-
bined effects of region and individual SES are displayed. Table 7 presents
the 90 multiple pertial correlacions.

Table 7 reveals several interesting patterns. As shown in every previous
analyss, the socioeconomic background variables produce by far the most
consistent and the largest multiple partial correlations. Their combined
effects show a highlv significant impact on every outcome, and those effects
are substantially larger than the effects of any other subset of variables.
However, the combined effects of background are only modestly larger than the
combined effects of all measured school characteristics (comsare row 1 of
table 7 to column 2 of table 6).

In 6 of the 10 outcomes, regional differences in sophomore to senior
change persist aespite controls for an extensive list of explicit school rhar-
acteristirs., Regional differences occur for all four test scores, for school
deportment, ard for locus of control. The East-South Central and West-Soutn
Central region~ display consistently negative effects on test score growth
(coefficients not tabulated). Schools in the Mountain and Pacific regions
display somewhat wcrse-than-average deportment.

Demographic compo:itinn of students, student context, and the 20 policy
instruments have fairly cousis*tently strong effects on the 10 outcomes. The
importance of demographic com;asition and student context supports the find-
ings of the EEOR, but the importance of the policy instruments contradicts

*In the case of self-esteem, the estimated combined effects of measured school
characteristics exceeds the estimated effects of the school dummy variables.
This is, of course, impossible. The estinates probably are due to the com-
bined consequences of (i) calculating regression coefficients from a ~orrela-
tion matrix containing entries calculated from data present for each pair of
variables and (2) the fact that the pertial correlations are adjusted for loss
of degrees of freedom in order to produce unbiased population estimates. The
actual sample vaiues do not display the anomaly described in the text.
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TAGLE 7

PARTIAL CORRELATIONS FOR

TEN SPECIFIED OUTCONES AGAINST SEVEN SETS OF SCHNOL
CHARACTERISTICS, REGION AND SES--SINGLE EGUATION MODELS

Dependent Variables

{

]
| -
' 1 | ) i tduca- | Occupa- | : H 1
| Verbal | Math | Science | Civics | tional } tional | School ! H '
Sets of Independent ! Test Test | Test | Test | Expec- | Expec- | Deport- | Work |} Sel’- | Locus of
Variables i Score Score | Score ! Score | tation } tation ! ment , Values } esteem ! Control
_ ] H P H | i i |
Socioeconomic background |.1485%* |, 1815**! ,1900** E.l713** | .2134%*% | 1889%* | |1270%* |,1287** |.0728** i .1542%*
] ] ] - ] ] ]
] | | | | | ] [}
Region | .0469*%* | .0323**! .0466** |.0599** !.0114 !.0153 1 .0431%* i -- 5.0153 1 .0392%*
] ] ] ] | | ]
| ] ] ] ] ] | | [}
Sector (private-public) }.0179 ;.0204 | --  }.0191* }.0195 }.0137 V- 1.0331%* | -- E --
- | ] ] ] ] ] | | ]
] | ] | ] ] | i ] |
Scaool desegregation 1.0191* }.0055 | .0248** }.0037 | -- - ! .0115 |} -- 1.0087 | --
] | ] | ] | ] i ] i
| | [} ] [} ] ] | ] [}
l2mographic composition |.0312%* |.,0307**| .0312** |.0226** }.0294** ! .0341** | 0146 !.0135 !.0278** i .0216*
| ] ] ] § ] ] ] ]
] | [} ] | ] ] | | |
Student context | .0287** |.0316%*] .0295** !,0360** |.0518** }.0374** ! 0064 | -- 1.0100 | .0050
] ] ] ] [} ] ] ] ] [}
| ] ] ] ] ] ] ] ] [}
Teacher labor relations |.0164 }.0130 | .0230* }.0685 }.0073 !.0149 | -- |- 1.0037 |} .0110
] | | ] ] ] v | | ]
] | [} ] | | ] ] ] |
School policies | .0412%*% | ,0340%*] .0500%* |.0589** }.0512%% }.0345%** | _0451** ! 0237 !.0115 E .0442**
| ] | | ] ] 1 ]
¢ | ] ] ] Y ] ] : [}
School quality ratings 1.0150 }.0138 } .007. |} -- 1.0150 }.0152 ! .0184* | -- |- ! .0142
: A : : : : : : :
| ] ] ] ] ] | ] ] ]
1 ] [ ] ) [} 1 1 A i
* significant at p < .01,
** significant at p < 001,

NCTE. 1.

Lagged value of each outcome is included in its equation as a control.

2. Table entries are multiple partial cor elations adjusted for loss of degrees of freedom.




conclu ‘ons of the EEOR. In large measure, rowever, the discrepancy arises
from the fact that the 20 policy variables analyzed here contain variables
that are not included in the EEQS data (more discussion of these findings will
be presented in subsequent pages). Effects of school desegration are uniform-
ly small, reaching statistical significance in only two cases: verbal test
score and science test score. Teacher labor relations and the school quality
ratings do not exhibit large effects on any of the outcomes; most of trir
coefficients are statistically insignificant. Again, the imprecise nature of
many of these variables and the incomplete coverage of variables that one
would like to include in a model of this sort must be recalled.

In view of the strong claims offered by Coleman, Hoffer, and Kilgore
(1982) that private schools are more effective than pudlic schools, the lack
of strong impact of sector on any of the outcomes is notewurthy. 1In only one
case are the combined effects of sector statistically significant, that of
work values. The combined sector effects on work values are due almost en-
tirely to strong depressive effects of the “other private” schools on work
values. Although Coleman and his collaborators would claim that separate
equations mu~t be estimated within sector in order ic canture sector x
background interactions, available data on base year HSB do not support this
contention (see Cain and Goldberger 1983). Although a change model with
sector x background fnteractions should be estimated with base year and first
follow-up of the HSB data, the results here do not support the large sector
effects claimed by Coleman and his ccllaborators. The absence of sector
effects on deportment is esvecially anoteworthy in view of the claim by Coleman
and colleagues that an orderly atmosri:ere is one of the chief mechanisms by
which private schools produce superior academic achievenent.

" Since the equations on which the c2lculations in table 7 are based do
include some sets of variables that might act as mechanisms by which private
sector schools produce superior academic achievement and influence the other 6
outcomes, the coefficients reported there do not capture ivhe total effect of
sector. Equations in which region, de<cgregation, demographic composition,
and student context arc controlled, out teacher labor relations, the 20 policy
instruments, and school quality ratings are not included, give a better inuica-
tion of the total effect of sector. These calculations reveal results that
are essentially identical to those reported in table 7 Sector effects are
negligible. On the other hand, when only the socioeronomic background lagged
dependent variable ard region are controlled, sector effects do appear. Taken
together, these patterns suggest that sector differences in academic growth
and changes in attitudes and behavior are due primarily to differences between
sectors in demographic composition and student context. Since the student
context subset of variables contains proportion of students in vocational and
general tracks, the results here are roughly consistent with claims that
curriculum track (at the individual level) is an important reason for sector
differences in academic achievement (Alexarder and Pallas 1983). These
specul tions deserve to be pursued at length, but the scope of the present
report precludes further attention to them.

The absence of strong effects of school desegregation suggests that strong

fears of dire consequences stemming from this social experiment are not jus-
tified. wWhile effects of desegregation are statistically significant with
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respect to two outcomes {verbal test score and science test score), the mag-
nitude of these effects is not large.

Table 8 displays a breakdown of the effects of the 20 policy instruments
into 6 subsets: resouries and physical facilities, teacher and staff charac-
teristics, curriculum, pedagogy, time in schnol, and schooi average deport-
ment. None of the subsets show strong effects over more than six of the
outcomes. The curriculum variables and average sciiool deportment have the
most consistently sigaificant effects, Curriculum has a relatively strong
effect on ail the test scores eacept mathemitics. It aiso affects educational
expectation and locrs of control. Denortment affects all the test scc-es ex-
<ept verbal; it also affects educational expectaiion and individual-level
scnoci deportment. This latter effect s the only significant effect of the 20
sets of pciicy instruments on individual deportment. This finding suggests
that specific disciplinary pclicies and practices in schools account for
school €ff~c* on individual srhco® deportment.

The eftacts of curriculum and deportment on academic growth and on some of
the other outcomes is encouraging, because these aspects of schooling are sub-
ject to deliberate policy shifts designed to achieve more fully educational
goals. Absence of effects of class time i{at he school aggregate 1eve1¥ also
is noteworthy in view of the strong claims made regarding _he pisitive influ-
ence of time on task in academic work {e.g., Karweit 1976; Wiley 1976) and the
positinn o recent policy analysis such as that reported by the National Com-
miss’ on £xcellence i» Education (1982'. Absence of erfects of teacher cro-
dentials, teacher salaijes, ceacher-student ratio and other staff characferis-
tics also is noteworthy, Apparently, these forma! aspects of ;ersonnel attri-
butes are not as importa.t in determining schooling cutcomes as are the school
processes, t.2t are impliea by “he importance of curriculum and deportment (or
disciplinary ciimate). It shov’ . »2 noted, however, that analvses of the EEQS
do suggest that teacher verbal 1lity and socioceconomic characierictics are
imp.ortant. Absence of strong elfects of physical facilities and resources are
in accord wita past findings. YVhe absence of these effects in a large sample
of longitudinal data helps to conrirm that large expenditures on avish physi-
cal equipment will not have commensurate peyoff in affecting academic achieve-
ment and work-related attitudes and behaviors.

The nessimistic conclusions of the FEOR and numerous follow=-up studies
that between-school differences regarding inputs do not affect student out-
cormes tended to generate an air of futility among educators. As Wiley and
others were quica to point out, absence of between-schnol differences in
academic achievemer* du not imply that schools are ineffective, as many were
quick tu conclude. :iowever, the general sense of ineffective schools persist-
ed. The analyses nresented to this point have done much to dispel the view
that between-school dif/ercnces in academic achievement and six work-related
attitudes and behavicrs ar‘ entirely due to the background socioeconomic
status of students. In tt nrevious chapter it was shown that the cverall
school effects on cnanges in these outcores, although not as large 75 the
combined effects of status background, are neve,theless substan.ial. It has
also been shown in this chapter that a set of 40 measured s .ol characteris-
tics accounts for a sizeable proporifun of the overall school offocts as
measured by a ser of school dummy variables. These results are impurtant
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TABLE 8

PARTIAL CORRELATIOHS FOR
fEN SPECIFIED OUTCCMES AGAINST SIX SETS OF POLICY INSTRUMENTS
* --SINGLE EQUATION MODELS

Dependent Variables

-

Educa- Occupa-
Ve ' 4l Math Sciencs Civics tional tional School

Sets of Independ:nt Tess Test Tes . Test Expec- Expec- Deport-  Work Self- Locue of
Variables Score __Score __Score Score  tation tation _ ment Values esteem  Control
Resources and

p..;sical facilities .0190 .0284** 0145 .0064 0122 .0259*%* -- .0168 .0082 .0093
Teacher and staff

characteristics -- -- .0C58 .0085 L0211% 0146 ,0150 .0140 .0040 0172
Curriculum 031h%* -- .0344%*%  0255%* ,0261** 0174 .015% -- -0098 J[i264%*
Pedagogy .0071 0111 .0251** 0122 025t**  ,0061 L0071 .0102 - --
Time in school - .0170 - 0285%*  -- - -- ~145 - .0237**
Schocl medn

ceportment .C131 0153*%  ,0247** ,0376** .0186*  .0052 0387** ;029 -- .0142

NOTE. 1. Lagged value of each outcome inrludi-d in its equation as control.

2. Table entries are multiple partial correlations edjusted for loss of degrees of freedom.

34
50




beccuse they tend to reduce general pessimism regarding the effectiveness of
scheal policies in shaping student outcomes and because they indicate that
therc 2xists sufficient between school variatiun in outcomes to render input-
output studies of the type reported here one (of se.eral) potentially fruitful
strategy for identifying effective school practices.

The multiple partial correlation anaysis has been quite useful in these
analyses, because it condenses an immense amount of information into a summary
form that is relatively easy to interpret. As with any summary statistic, how-
ever, multiple partial correlations mask variation. They also do not indicate
direction of effects. The preceding pages do not identify specific policies
that may help to bring about educational goals. It is to issues of this sort
that attention now shifts. Table 9 displays standardized regression coeffi-
cients for each school eharacteristic, and table 10 gives the corresponsing
unstandardized coefficients.

Althougn many scholars have argued that stardardized regression coeffi-
cieni: do not provide useful information, they do permit a rough comparison of
the m¢ iitude of the effects of independent variavles with quite different mea-
surement scales. It is possible to change the value of unstandardized coeffi-
cients arbitrarily by entirely trivial linear shifts in scale--for example, by
changing from dollars to pennies or from centegrade to fahrenheit. With un-
standardized coefficients alone, how does one make comparative judgments, for
example, of the effectiveness of changing the number of scieilce courses requir-
Fu «J the effectiveness of ability grouping? The primary argument against the
standardized coefficients is that their values depend capriciously on past
nolicies that may be responsible for generating current values of standard
deviations on which the standardized coefficients depend. Strictly speaking,
this point is based on a correct observation about the character of standar-
dized coefficients. In practical terms, however, standard deviations tend to
be stable over time, and policies that would gznerate dramatic changes in
standard deviations are unlikelv to be enacted. Hence, as a rough guide in
exploratory analyses, the standardized cocfficients give important informa-
tion. This is not to say that the unstandardized coeffi.ients should not also
b2 considered; they often do provide useful insight, especially when measure-
sent scales are widely familiar (e.g., dollars or years of education). One of
the problems of exclusive reliance on unstandardized coefficients is that judg-
wents regarding the importance of different independent variables tend to be
-ased on the level .f significance rather than the size of the coeffirients.

In the final anaiysis, it must be emphasized that, policy decisions must be
based orn a variety of considerations that cannot be adegquately capturec in any
coefficient of effect. Dollar ccst and expenditure of “"political cap? 11" are
amor.g those considerationc (see Hanushek and Kain [1973] and Coleman’s [1973]
reply to these criticisms).

The cata in tables 9 and 10 show that school average family income has a
small positive impact on math test score and on education2l and occupational
expectations. The proportion of students who are black terds to deflate
verbal and science test scores and to increase educational and occupational
expectations. Signs of the coefficients on the propurtion of black students
also are negative for math and civics test scores, though the coefficients are
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Table 9--Continued

MOTE: Definition of variables:

REGPUB1 = regular public school

REGCATH1 = regular fatholic school

OTHPVT1 = other private schcui

STUBUSED = percontage of students bussed for racial baiance
DESE6 = school under court order to desegregate (1l=yes)

STUHISP = percentage of students Hispanic

STUBLACK = percentage of students black

NOENGHOM = percentage of students who do not speak English at home
MFAMINC = scnool mean of family income

CLREGCOL = percentage of class of 1975 attending 4-yr college
STUDROP = percentage of students who dropped out of school
PRO10GEN = percentage of sophomore class in the general track
PRO10VOC = percentage of sophomore class in the vocational track
AFOT = percentage of teachers who belong to AFT

NEA = percentage of teachers who belong to NEA

TASTRIKE = date of last teacher strike

NVOCFCL1 = number of vocational facilities

NACAFCL1 = number of academic facilities

VOTEPASS = whether last school levy passed (l=yes)
TEACHSTU = ratio of teachers to students
STAFFRAT = ratio of nonteaching staff to teachers

TAIDRT = ratio of teacher aides to teachers
MA ORPHD = percentage of teachers with MA or PhD
AVETABSN = average number of days teachers absent
MORE10YR = percentage of teachers with > 10 yrs experience
BACHSALY = entry-level teachers' pay
NMTHSCI1 = number of math and science courses oaffered
NVOCED1l = number of voc ed courses offered
NFRILS1 = number of nonacademic/nonvocational courses
LPoOUND = school participates in Upward Bound? (l=yes)
VICEDSAC = school participates in co-op eg? (l=yes)
GRADCOMP = competency test reguired to grad? (l=yes)

. ABLI10ENG = 10th-grade Eng’ish ability grouping? (1l=yes)
AVEATEND = ave percentage daily attendance
CLASTIME = number of class hours per year
MSMDEPRT = school mean deportment index
PSCHPBM1 = principal school problem index (hi=many problems)
MSPHSCQL = school mean sophomore school quality index
MSCHRATE = schr 21 mean student school rating index
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BEST CCPY AVAILABLE

TARE 10

UNSTANDARDIZED REGAESSIGN COEFFICIENTS INDICATING EFFECTS
.G BCHOOL CHARACTERISTICS ON TEN SPECIFIED OUTCOMES
— SINGLE EQUATIONS

Sepondent veriables
Verbal Neth Scionce  Civics Depors-
Irdepordont  Test Tent Test Test Edue. Occ, [ 3 Mork Self- of
Varisble Score Score Score ficore Enpect. Enpoct. {ndan Value sstesw Comtrel
REGPUB:  -0.2178 2. 4780 6. 2007 6. 1014 -.1738 0. 0774 =% 1533 4. 0208 6. 0191 0. 0004
REBCATHI 0. 1040 o 1283 0. 43404 -1.0608 0. 1106 8. 7669 -5, 2428 0. 0042 -0, 0811 -.. 0102
OTHPVIT  0.4743  -0.6839  —6.07C1 -0.2%7  -0.2336e 0. 7608 -6.8368 -0, 1743ese -0.0279 -6. 061
TNOUSED -4.01400 -0.0007 022400 0.6870 0. 0087 0. 8068 -0. 0004 0. 0001 0. 0006 5. 0003
DESEQAE 6.0033 6. 1708 0. 1066 0. 1746 9. 04% $.429 -4. 29 -2.0113 -.0197 0. 80014
SOHNSIIE -6.0002¢ -0.000% -. 5000 -0.0681 0. 0000 6. 0000 0. 809! 0. 0009 -4, 0000 0. 5000
STUKI®® 0. 0040 0.0127¢ 6. 0032 0.0142 0. 0002 6. 053¢ -0.0029 -4. 0008 0. 000t 0. 00i7es
STUBLACK  -0.00732¢ -9.0013 “0-0147u00 ~€. 0031 0.002%e O0.0270 0. 3004 0. 0000 6. 0012000 0.080)
NOENGHON  6.00wS -6. 002 6. 0019 0.0041 0. 0823 0.019% -4. 0033 0. 0006 0. 0006 -4. 00180
WARINCT  6.0114 0. 0512008 -§.0120 0. 0423 0. 0148 0. 2004000 Q. 0122 0.0018 4. 0012 -8, 0002
CLRAESCOL  0.000700¢  0.0000¢ 0. o0as 0. 0170000 0.08° 2000 0.0527¢80 -9, 0013 0. 0009 0. 0000 0. 0006
STUDROP -2, 0080 ~6.0100000 -0.0271000 9. 822% -0.0031 -0. 0287 -0. 0068 -4, 0082 0. 0003 0. 0084
PROIGBEN  0.0831 6. 0024 0. 0003 6. d827 -0.001 7e 0. 0111 -4. 0009 -0. 0004 6. 0000 0. 0081
PROIOVOC  6.0020 0. 0008 0. 0007 -0.0027 0. 0034200 -0, 0027 -4. 8020 -5. 0003 -0. 000! 0. 000
RAFOT -8. 2161 -$.0181 0. 0027 0. 0446 0. 0419 -3, 68350 a.0109 4. 00% 0. 0063 0. 0068
NEA 0. 0678 0 209 . JT400¢» Q. 17N -0.633% 0.0141 0. 0569 0. 0841 0.0183 0. 0067
TASTRIKE  @.0937 0.6508 0. 1487 . 2664 0. 0368 1.827% 0. 0088 0. 0155 3. 0044 6. 0064
MOCFOLL -0.1148 -0, 0384 -4.03.8 -0.0700 -0.0068 ~0. 3106 6. 0013 0. 0016 0. 0037 0. 0007
NACAFCLL -0.0372 “0.14900  -0.16%¢ -0.0836 60123 0. 1764 0. 0484 o. o072 -0. 0097 6. 0037
VOTEPABS -6. 0334 -0.332800 -9, 0202 0. 1474 -0, 634 -1.073% 6. 8372 0. 01% -49.010% -2.0107
TEACHSTY -2, 2693 4. 40% -8, 3304 -2 1146 09669 -~16.332% -4.1909 5. 410¢ -0.2404 0. 340
STLFFRAT 0. 0825 -0. 0012 0. 0044 6.C)33 -5.0018 0. 223 0. ¥ 0. 008 0. eode -0, 6082
TRIDRAT  -5. 0043 [ X . /) 0. 5438 0. 1400 0. 00% -2.075% S 2833 -8, 00e3 0. 0043 0. 8823
NA_ORHD  0.0023 -8, 0008 0. 0043 6. 033 0. 0003 0. 0014 0. 9023 0. 0004 -0. 0001 0. 0003
AVETRREN  0.0023 0. 0074 0112 -.8219 -0.00i% -8. 0833 -0. 002 0. 8024 0. 0032 2% 0016
MOREIOVA  0.0008 0. 0004 0.0006 | 0.0009 0.0014 -0. 0028 0. 80253 0. 8003 0. 0001 0. 0081
BACHBALY -0.0000 0. 0000 -0.0000 -0, 0000 0. 00000 0. 000 4. 8000 0. 0000 -0. 0000 0. 0000
NMTHECIL  G.2)11000 §,9148 0. 324400+ 0.2300%8 0. 0237 -8, 3549 6. 0% 0.0018 -0.0017 0. 0070
NVOCZDY 7548 0.0189 -£-0913 0. 0364 -0.933; -\ 1871 6. 0540 -0. 0084 4. 0036 -6.0131
NFRILSI n 3.0140 -4, 00 0. 20% L0104 61108 6. 01 0. 0069 ~0. 0062 -0.0029
UPBOLND  -¢. 0018 -5. 0699 -4.09% -2.0726 -9, 0068 -4. 2% 0. 7383 o. 8120 -9. 0272 6. 0341000
VOCEDSAC 0.0343 0. 102 -6.0119 .19 0. 104700 -0, 30N 6 1340 [ N < -9. 0833 -4. 0070
SARDCOWP  0.1276 2132 0. 4738000 0.21239 6. 0781 6. 5279 0. 0532 0. 0004 8.0113 0, 0034
ANL1SENE 0. -8, 0349 0. 8684 -4.1138 0. 1111000 -0. 3052 -4. 0%i0 6. 0108 0. 8002 ~8. 0828
AVERTEID 6. 0. 0093 -0.0843 o.0276 -8. -8.067 0. 0046 8.0013 0. 0987 0. 00300
CLAST -5,.0081 -0.00080¢ -0.0004 0. 001908 -0.%000 v. 5010 0. 0000 -3. 8008 -0, 0000 6. 0081
NAMDEPRT -0, 08% ~0.120%  -0.2231080 -0.432400s 0. 04000 -0.2312 G.L12%¢00 O. 002 6. 8032 -5.0124
PPN -. 1122 -4.0723 .:l!ll -0.1979 6. 0634 -0. 2259 0. 0049 -4. 0033 -6. 0012 -0.0173
MEPHECOL 0.4612 -4, 1614 0. 4260 8. 0074 ~8. 1687 0. 08%2 -.5276¢ -9,0101 -8.8419 8. 0016
NOCHAATE 6.2381 6. 3001 -2.3116 -A, 027y 0. 0009 1. 7621 -9, 3% -¢.0210 0. 0049 0. 0291
)
Y o goom 8J
ERIC: 5§85
T e { . 0001,




NOTE »

Tahle 10--Continued

Definition of variablas:

ReGPUB1 = regular public school

REGCATH1 = regular Gatholic school

OTHPVT1 = other private school

STUBUSED = percentage of students bussed for racial balance
DESE6 = school under court order to desegregate {l=yes)

STUHISP = percantage of students Hispanic

STUBLACK = percentage of students black

NOENGHOM = percentage of students who do not speak English at home
MFAKINC = school mean of family income

CLREGCOL = percentage of clasc of 1979 attending 4-yr college
STUCROP = percentage of studen.s who dropped out of school
PRO10OGEN = percentage of sophomore class in the general track
PRO10VOC = percentage of sophomore class in the vocational track
AFOT = percentage of teachers who belong to AFT

NEA = percentage of teachers who belong to NEA

TASTRIKE = date of iast teacher strike

NVOCFCL1 = number of vocational facilitius

HACAFCL). = number of academic facilities

VOTEPASS = whether last school levy passed (1l=yes)
TEACHSTU = ratio of teachers to st “ents

STAFFRAT = ratio of nonteaching s .if to teachers

TAIDRT = ratio of teacher aides to teachers

MA ORPHD = percentage of teachers with MA or Phl

AVETABSN = average number of days teachers absent
MORE1CYR = percentage of teachers with > 10 yrs experience
BACHSALY = entry-leve! teachers' ay

NMTHSCI1 = number of math and science courses offered

NVOCEDL = number of voc ed courses offered

NFRILS1 = number of nonacademic/ncnvocational rourses
UPBCUND = schooi participates in Upward Bound? (l=yes)
VOCEDSAC = school participates in co-op ed? (l=yes)
GRADCOKP = competency test reguired to grad? (1l=yes)

ASL10ENG = 10th-grade English ability grouping? (l=yes)
AVEATEND = ave percentage daily attendance

CLASTIME = number of class hours per year

MSKMDEPRT = school mean deportment index

PSCHPBM1 = principal schcol problem index (h '=many proulems;
MSPHSFQL = school mean sophomore schoosl quality index
MSCHRATE = scrool mean student scaool rating index




not sijnificant at the 0.01 luvel. Proportion of students who are black also
increases self-esteem and work values. The other demographic varia.lec do not
exercise strong effects cn any of the outcomes. Humber of students in the
school has a consistently negative ~“fact on all four test scores, but only
one of the coefficients (on verbal test score) is statistically significant at
the 0.01 Tevel. These findings regerding effects of demographic factors are
consistent with other research. The EEOR found neyative effects of percentage
black students, for example, and this result was one justification for school
desegregation.

0f the student context vcriables, the percentage of the class of 1979 that
attended college and the percentage of dropouts combine to affect all four
test scores. Whereas both coefficients are not signifi-ant in all four test
score equations, at least one of the two is significant in each of these four
equations. The sign of the rercentage attending college is positive in every
case, and the sign on percentage of dropouts is negative in every case. More-
over, the per :entage attencing college has relatively strong positive effects
on educational and occupatio: .1 expectations. The only cther important effect
among the student context variables is the relatively large negative coeffi-
cient of proportion in a vocational track on educational expectation. Taken
together, these results suggest that student context is a fairly important
aspect in determining academic growth and career expectations, but it does not
have h influencc on self-esteem. deportment, work values, or locus of con-
trol. Understanding the mechanisms by which student rontext cperates, how-
ever, depends on detailed information concerning student interactions--
information not available in the HSB data set.

Among the cur=iculum variables, the most important effects are those of
the number of math and science courses on the test scores. Three of four of
“ese effects are statistically significant; all are positive. It is diffi-
~ult to interpret the absence of a significant coefficient indicating the
effect on math test score, but the other results are encouraging. Although
none of the effects are of large magnitude, the fact that curriculum has the
expected effects and that it is subject to the influence of policy decisions
makes these findings particularly important. The view expresscd by the
kational Commission on Excellence in Education (1983) that more academic
subject matter should be required of high school students appears to be
substantiated.

0f course, this conclusion re.ts cn the implicit value judgment that it is
desirable to raise test scores. Probably few persons would debate this objec-
tive, given that everything else remained unaffected. The fact that number of
math and science courses does not exhibit significant effects on the nontest
score outcomes studied here does, in fact, suggest t.at the possible unde-
sirable side effects of ‘acreasing the number of required math and scierce
courses are not a major concern.

In view of the negative impact of proportion in vocational track, the
neyative effects of a work-study program in a hi¢h schoul on both educational
and occupational expectations are important. Apparently, emphasis on vocation~
al! study tends to reduce the level of career expectations. Interpretation of
this conclusion is not straightfurward. On the ore hand, some would view such
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side effects of vocational study as unfortunate. The life-style and socio-
economic careers of 1.4ividucls who are “"cooled out" of higher education and
corresponding high-status jobs may be markedly affected . . . in ways that
many find unfortunate (Mortimer and F.nch, forthcoming). Further, the overali
quality of life fcr specific individuals who are steered away from higher edu-
cation and of thc general population may be adversely affected. On the other
hand, some scholars argue that too many Ame-icans attend college (Freeman
1976; Rumberger 1981).

School Effects--Control for “ndoienous Varijables

The analysis of the preceding section is predicated implicitly on the as-
sumptions that the outcomes do not arfect each other. For examplz, test per-
formance coes not ‘nfluence educational expectaticn, nor does educational
evnectation affect test performance--or educational and occupational expecta-
t ons do rot affect each other. Such assumptions obviously cannot be inposed
a priori with any confidence. It might be argued, however, that the school
characteristics, socioeconomic beckground, and personal cha: acteristics aro
exogencus to the 10 outcomes studieu here. With this line of argument we are
studying a reduced form that gives the total effects of school characteris-
tics, background, and personal characteristics. In the context of a dynamic
model of the 10 outcomes, the reduced fcrm interpretation can only be sus-
tained with respect to the total accumulated effects of school characteristics
over one's schooling career; it is not a tenable interpretation for the ef-
fects of high school education between resrondents' sophomore and senior
years.

These points are derived irom the specification of a simuitaneous dynamic
model of the fcllowing general form:

(1) y = A~ + By,
where
9 = dY = a kx1 vector of derivati.c: sf the outcome variables with

dt  respect to time,

y = a Kx1 vector of encugenous outcomes,

X = & Jxl vector of exogenous variables assumed constant over time,
A = a KxJ matrix of coefficients assumed constant over timé, and

B = a JxJ matrix of coefficients assumed constant over time.

Integrating this system (eq. 1) under the 3tated assumptions gives a solutinn
that can be used in conjunction with longitudinal data to estimate the funda-
mental parameters in the matrices A and B (see Coleman 1968;-Hotchkiss 1979;
Arminger 1983}:
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(2) yg = A*x + B*y¢- ¢,

where A* = (eBAt.1)B-1a and B* = eBAL, 1 js an identity matrix, and eB At
is a matrix exponentiation (not defined by exponentiating the elements of 8).
Equation 2 obviously is a generalization of the single differential equations
applied previously, If the matrix B is constrained to be diayonal, equation
(1) regreﬁents a sequence of single equations. In that case, the matrix

B* = e8B1t als0 is diagonal so that single equation rey-cssion models
containing only exogenous variables and lagged dependent variables on the
right are appropriate.

If it is assumed, as above, that the initial values of y cenoted by y,
are all zerd for every respondent, and At is set equal to t, then equation 2
reduces to

yt = (eBt-1)B-lax,

A*(t)x.

This result implies that regressinn estimates of total accumulated effects of
the exogenous variables over the lifetime of the process are not affected by
assumptions regarding feedback among the outcome variables. Certainly the
interpretation of those regressions is affected, however, since the matrix
B-1 appears in the expression defining the regression coefficients in A*(t).

On the other hand, estimates of accumulated efrfects of exogenous variables
over the interval between respondents' sophomore and senio. years in I 'gh
school are potenticlly very much affected by the assumptions regarding effects
of the endogenous variabies on each other., Observing equation (2), it is
apparent that regression estimates of the coefficienis will depend on whether
B* is assumed tc be diagonal. If B* is assuwed Giagonal when in fact it is
not, the degree of bias in A* will depend on the degree to which B* deviates
from a diagonal matrix. Estimates of effects presented in previous sections
of this chapter, therefore, are at best rough approximations.

This section presents estimat2s of the effects of school characteristics
that were calculated using controls for endogenous as well as exogenous vari-
ables. Extensive research on the procesc of status attainment indicates that
the 10 outcomes under study here do not comprise a conplete set of endogenous
variables that should be included as controls. Grade average and parental
educational expectations of their child must, at minirum, be included in *?re
set of endogenous variables (see Campbell 1983 for a recent review of status
attainment research). AccorZincly, three variables are added to the analy-
ses--sophomore average grades (four-point scal2) as reported by the student,
mother's expectation that the youth attend college (l=yes, O=no), and father's
expectation that the youth attend college (l=yes, 0=no). These measures are
not ideal. Grade average calculated from transcripts would be preferable to
self-reported grades, but self-reported grades do frequently yield results
that are comparable to those derived from transcript data (see Hotchkiss 1983
for example). Parental educational expectations would be better measured by
the number of years of schooling the parent expects the youth to finish or an
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approximation thereof adjusted for degree points. Also, a measure of parental
occupational expectations of their children would be dec‘rable. These short-
comings are not 7atal to the analyses, however. It is unlikely that the use

of the preferred variables would alter the res_1ts in more than a marginal
fashion.

The first issue tc decide is whether the combined impact of school char-
acteristics persists when the sophomcre measures of the 13 endogenous vari-
ables (10 original out:omes plus grades and parental college expectations) are
controlled. Table 11 presents the partial zorrelations to check on the com=-
bined effects of school characteristics using a simultaneous equation model of
the general form jefined by eguation (2).

Comparing —ntries in the last column of table 11 to those in the last
column of table 6 reveals no dramatic dif#-rences. Adding controls for 13
endogenous individual-ierel variables generally has reduced the estimates of
school effects by a modest amount--averaging about 20 percent if the civics
test score s omitted from the calculation. The addicional controls redu:ed
the partial correlation on the civics test by nearly 40 percent.

) TASLE 11

PARTIAL CORRELATIONS FOR COMBINED EFFECTS
CF SCHOOL CHARACTERISTICS--SINULTAREOUS EGQUATION MODELS

Partial Cerrelations

Combined

Combined School

Background Character-
Dependent Variables Variables istics
Verval test score .1048** .1081**
Math test ccore .1318** .0893
Science test score JA773%* L0S24%*
Civics test score .0359** .0700**
Educational evpectation .1569** .1145%*
Occupational expectation .1287** 0717*
Deportment index .1095%* L0633**
Work values .1220** .0409
Self-esteem .0487** .0298
Locus of control .0827** .0498*
*p< .l
** p < .001.
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The primary reason for tihis reduction is that the lagged civics test score
does not have the largzst =ffect on senior year civics test; the lagged verbal
test score does. Also, the laggec science test has nearly as strong effect on
civics as does the lagged civics test score (see table 16). The implicit as-
sumptior used in the single equation analyses that B* is approximately diago-
nal is violated with respect to the civics test.

The reason for this anomoly is not clear. One possibility is that knowl-
edge of civics and history increases more rapidly in high school than is true
of the other subject areas. This hypothesis might be tenable in comparing
civics to verbal and math achievement since the relative emphasis on civics
in elementary school and jusior high school probably is lower than in high
school. However, the relative emphasis on science in elementary school and
junior high school probably is alsc lower than in high school, but the same
ancmoly does not appear f.r the science test. Other explanations for these
rasults with the civics test therefore must be considered. One likely po -
sibility is that the HSB civics test is relatively unreliable, since it cun-
sists of only 10 items. The science test contains 20 ‘tems, the 2 math tests
combined into 1 score for .his report contain a total of 38 items and the 3
tests combined in this report to define the verbal achievement score contain a
total of 58 items.

Table 12 displays a decompcsition of the combined effects of school char-
acteristics into the same categories of variables reported in table 7. Par-
tial correlations reportea in table 12, Lowever, were computed with controls
for the endogenous variables. Comparison of the entries in the two tables
gives a direct indication of the iinpact of working with a simultaneous model.
Results in the two tables are again quite similar. Control for the endogenous
variables tends to reduce the magnitude of all correlations somewhat, but the
main patterns observed n table 7 carry over into table 12. The important
categories of school characteristics are demographic composition, student
context, and the constellation of 20 policy instruments.

The most interesting effects of controlling for the endogenous variables
appear uhen the 20 policy variables are broken awn into 6 groups, as reported
in table 13. Comparing table 13 to table 8, where effect estimates without
controls for endogenous variables are reported, again shows that most of the
patterns observed without the controls for the endogenous variables are pre-
served when the controls are included. The primary exception occurs with
respect to effects of school mean deportment. Statistically significant
cor-2laticns of modest mignitude with math and science test scores in the
ahsence of controls declined to zero when the controls were added. Addition-
ally, a significant partial correlation between school mean deportment and
educational expectation in table 8 is zero in table 13, and a nearly signifi-
cant correlation between school mean deportment and verbal test score in table
8 :s zero in table 13. The original pattern implied that school mean deport-
ment has -~ relatively pervasive effect on schooling outcomes related to employ-
ability. Appare-*ly, hosever this conclusion is in error. What seemed to be
n;fects of scho. mean deportment are picked up in the feedback effects of the
simultaneous model., As will be seen momentarily, part of the reason for these
shifts in effects of school mean deportment may be due to includirg individual-
level deportment in the equations.
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TABLE 12

PARTIAL CORRELATIONS--
TEN SPECIFIED OUTCOMES AGAINST SEVEN SETS OF SCHOUL
CHARACTERISTICS, REGION, AND SES
==SIMULTANEOUS EQUATION MOOELS

N Dependent VariabTes

Verbal  Math Science Civics School

Test Test Test Test Educational Occupational Deport- Work Self Locus of
Sets of Independent Variables Score Score  Score Score  Expectation Expectatica  ment Values Esteem Control
Socioeconomic backgr W L1048%*  ,1318** ,1773** ,0339** .1569*%* .1287%* L1095**  ,1220** .0487**  .0B27**
Region .0501%* ,0440%* ,0475%** ,0568** .0158 -- L0437** 0126 .0200 L0348
Sector (private-public) 0177 .0185 - . 0054 .0133 0172 - .0288** .0025 -~

;; School desegregation .0190* -- .0270%* -- -- ~e .0148 -- .0112 " .-

Demographic composition .0294%% _0394%* .0M4T** 016 .0384** .0298** .0097 .0050 .0276**  ,021C
Student context L0272%%  ,0291** ,0255** .0288** .0390** .0286** -- -- 00583 --
Te;uher lzbor relations .0189*  .0077 .0186*  .0089 0142 .0129 -- -- -- .0068
Policy instruments .[380** .0263 LO427%* 0432** .0426% .0274* .0502*  .0195 .0093 .0450**
School quality ratings 0173 -- L0174 - .0087 0119 L0177 - .0106 =




TABLE 13

PARTIAL CORRELATIONS FOR
TEN SPECIFIED OUTCOMES AGAINST SIX SETS OF POLICY INSTRUMENTS
--SIMULTANEOUS EQUATION MODELS

Dependent Variables

“Verbal Math  Science C(ivics Schoo
Test Test  Test Test Educatio.«! Occupational Deport- Nork Self Locus of

Sets of Independent Variables Score  Score Score Score  Expectation Expectation  went Values Esteem Control

Resources and

physical facilities .0161 .0259%* 0155 .- .0085 .0184 -- .0099 -- .0093

Teacher and staff

characteristics . 0068 -- - .0164 L0237 .0155 .-.0160 .0093 .0074 .0265**
© Curriculum .0323** 0096 .0318**  .0286** .0288** .0168 .0156 .= .0106 .0294
o

Pedagogy . 0034 -- .0262** -~ 02284+ - .0098  .0087 -- --

Time in school .0061 .0103 -- .0269** -- .0022 .- .0060 -- L02:4*

School mean deportment - o= .0095 L0235 - -- .0428** .- -- -

»

<
<

F=1.835
Fo = 1.899 .01




Tables 14 and 15 report standardized and unstancardized repression coeffi-
cients respectively, indicating effects of each schocl characteristic on each
of the 10 outcomes. To assess the impact of controlling for the endogenous
variables on these effect estimates, eatries in table 14 should be compared to
corresponding entries in table 9, and table 15 should be compared to table
10. The main patterns of effects observed in the avsence of controls for
endocencus variables remain in table 14 and 15. There are, in fact, ro dif-
ferences between the two sets of estimates that imply a need for reassessing
conclusions based on the estimates baseo on the (implicit) hypothesis of no
causal feedback loops, except in the case of the markerdly reduced effects of
school mean deportment. These reductions apperared in the partial correlations
and therefore are to be expected in the regression weights.

Although feedback effects of the endogencus variables c¢n each other are
not the primary focus of this chapter, it is of interest to examine them
briefly. Table 16 disp.ays these coefficients--both standardized and unstan-
dardized values. In view of the fact that control for endogenous variables
reducec most effects of school mean deportnent to near zero, the pattern of
effects of the lagged individual-level deportment index is noteworthy. In
fact, the individual-level deportment variable does have a statistically
significant effect on two of the three outcomes for which significant effects
of school mean deportment in the absence of controls for endogenous variables
become essentially zero when the controls are added. These two outcomes are
math test score and educational expectation. In the case of science test
score, however, individual-level deportment does not hav2 a significant effect
--even though the effect estimate of school mean deportment changed from Sig-
nificant to near zero when controls for the endogenous varaibles were added.

A number of effects cmong the endogenous variables are of interest. Some
of the most fascinating observations in the table are those regarding the ef-
fects of parents' college expectations for their children. As expacted, both
mother's and father's college expectations positively influence the number of
years of education that youth expect to « :hieve. Mother's college expectation
also has a positive effect on the status level of occupation the youth expects
to attain. These findings correspond to repeated observations in the status
attainment literature (Alexander, Eckland and Griffin 1975; Hauser, Tsai, and
Sewell 1983; Jencks, Crouse, and Meuse 1983; Sewell and Hauser 1875). The
effects of the youth's expectations on parents are even more interesting--both
educational and occupational expectations held by youth for themselves have a
stronger impact on both parent's expectations of the youth than the parent's
expectations have on those of the youth. This pattern may be due in part to
the fact that parental expectations were measured from youth's reports of
those expectations--they are, therefore, parental expectations as perceived by
youth. Presumably youth act on their own perceptions, so this method of
measurement should not necessarily be viewed as a poor proxy for parent's
reports. However, the pattern of effects reported here suggests that youth's
perceptions of whether their parents expect them to attend college are heavily
influenced by the amount of schooling youth expect to attain ard by the level
ot job they expect to attain. Most status attainment research that examines
career expectations has used youths' reports of parental expectations. It has
generally been assumed in this work that parents affect youth, not the re-
verse. Since longitudinal data with multiple measurement points during high
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TARE 14

STANDARDIZED RCCAESKION COEFFICIENTS INGICATING EFFECTS
OF SCHOOL CHARACTERISTICS ON TEN SPECIFIED OUTCONES
=~ SIMULTANEDUS EQUATIONS

Sepandend V¢ Lables
Verss} Nath Sciency  Civice
Test Tost Toat Educ.
Score ficore Erpect.
MBI  -0.0090 -9.0147 e.0073 e.0007 -o.0227 .00 -9.0133  -0.0083 0. 00 (N
NEECATHL  0.0091 o.C0% 00031 00113 0.0030 -9.08M -9.6i26 -0.0061 0.0017 -0.0u28
ONPvVTL  B.0077  -9.0040 00001  -0.000k -0.0.14 -0.0212 -0.002" -0.8373eee -0.007% (N
STUBUBED -4.0111¢ -G, 0007  -9.01630¢ -§.0083 0. 0024 e.0021 -0.015 6.0031 -0.0066 -0.000
SENEBRE  0.0033 0043 .07 6.0027  -0.0032 60838 -0.00533 -0.0038 -0.0128 -4.0004
SOBIZE -0.008 -0.0078 -0.0063 -9.0141 0.0116 0. 8039 0.0168 -0.0029 -0.0148 0. 0062
STMIDP  o.0093 0.0133  -6.0011 0.0176 0. 0003 00262 0.0074 -6.006¢ 6.0010 0. 0289
STUBLACK -0.0000e5 -0.0036 -9, 043800 0. 0000 0. 0418720 0.0263¢  0.0068 .01W 0.0377%¢  0.0083
NOENGHON 0.0008 -0.0033 -¢.0831 0. 0064 0.0166% 0.00%  -0.0063 0. 0060 6.0114  -0.0234¢
WFADC:  0.007¢ 0. 0331000 -9,.0156 e.0128 6.02834s  0.03%70s0 0.009! 6.0170 -0.018% -§.0082
CLAESCOL 0.01660¢ o.0071 0. 8009 0.01% 0.023%s  0,83Tece -9, 0006 . 0001 .08 0. 9069
STUORY  -0.01100  -0.01%0008 -0.0210000 —0.020700 -9,0101 -0.00%3 -6.0111 -6 833 0. o032 0.0008
PROIGEEN O, 0302 6. 0033 0. 0038 6.0138 -9.0173 0.0153 0.0 -s.0172 o. 0023 0.0107
PROIVGC ¢, 0831 0. 0002 0. 083p 0.0003 -0.62300¢ -G.ill -0.009 -9.00% -0.9821 0. 0009
AFOT 001000 0.0015 -0.0008 -0.0014 -£.0110 -0.0124 0.0007 -0.0828 (N ] e.0131
| NER 0. 0020 0. 0043 0.014% 0.06% -0.0091 -0.000 6. 0043 0. 0827 e.0512 6.0016
TASTRINE 0, 0037 0.0000 -0.%04 0. 0062 0. 0084 e.0132 0. 0008 0.0088 -0.7831 e.0016
WACFOL] —0.0067 -0.0036 -0.0831 —0.007% -5.004 -0.0083 -0 0062 0. 0023 0.0043  -0.0047
NACAFCLI -0.006L -0.0064 -0.0110  -¢.0009 o. 0079 00063 -9 0006 6.0002 -0.00% e.0103
VOTEPAGE -0.0008  -0.0i3%¢ 0.0000 €. 0015 -0.0072 -4 91708 6. 000 6.0128 -0.0053 -0.0040
TERCHETU @, 0003 0.0019 o. 0027 0.054  0.0001 -0.0007 -0.0048 -0.8044 0. 0007 0.0006
STRAFFRAT  G.0003  -0.0000  -0.0044 a0 -9.0043 0.012¢ e.0013 o. 0828 0.0037 -0.0034
TRIDMT -0.0010 -0.0018 0.0013  -u.0031 .00i1 -0.0821 00006 -0.0040 0. 0030 0. 0033
NA_ORPHD 0. 0047 6.0033 0. 0076 6.0133 3. 8966 0. 0032 e. 0123 0.0127 -0.0034 0.824200
AVETRREN 0. 0019 0. 0060 8.0011 e. 0017 0.0021 -9.0110 -0.0010 0. 0% 6.0133 e.0122
WOREIGYR 6. 0043 .00 0.00:3 0. 0823 e.0103 0.0012 -0.01%¢ 0.0076 0.0060 -0.00/0
DACHEALY -0, 038 60033 -0.0837 -0.0050 6.0177¢  0.0137 -0.0101 -0.0085 -0.90% 8.0107
MMTHECKL  0.0570800 0.0020 C.0263000 0.0197% 0.0851 -0.0143 0. 8060 6.0037 -0.0037 0. 0097
MOCEDI -0.0108¢ 0.0831  -0.8034 0.0076 -0.0150¢ -0.0632 G.00% 00084 -0.0032 -0.0:53
NFRILS: -0, 0088 0.0030 -0.063%  -0.02860%0 O.0013 0. 0047 o. 0077 0.0032 -0.0012 -0.0038
UPBOMD  -0.0040 -0.0834 -0.0027 -0.0052 -0.0028 -6.0036 0. 0033 00076 ~€.9167 -0.6256se0
VOCEDSAC 0. 0026 0. 0003 0.0003  -0.0049  -0.0217408 -0.0168 6.0138 0.0034 -~4.0031 -0.0028
SARADCOW> 0. 0032 0.0008 0. 8204008 0, 0043 0. 0062 6. 0032 0. 008 0. 0032 0.002%  -0.0C1
ABLIOLNE  0.0040 0. 0006 00043 -0.0000 -0.0182v¢ -0.0826 -0.011) e.0110 0.0088  -0.0009
MWEATEND 0.0064 -0.0011  -6.0006 0.0002 -0.00835 -0.007 -0.006) 6. 0118 6. 0037 0. 0220+
CLABTINE -6.0003 -0.0004 -0.0000  -0.0231000 -0.0203 0. 0069 0.0001 -0.0059 -9.0034 e.0118
MONDEPRT  0.0011 -0.0907  -0.0097  -0.82543¢ -9, 0043 0. 0033 0.833%+0 0.0072 0.0070  -0.0007
PECIHPIRNL -0, 0040 0. 0001 0.0063  -9.0048 0.0104 0.0012 .07 -0.0073 0.0016  -0.0069
NEAHECOL  0.0'57e  ~4.0013 6. 0031 5.0078  -0.0033 0.0129 -0.02%1c -0.0097 -0.0038 0. 0084
RECHAATE O, 0000 A0063 -0.0123 -9, 08% e.0¢72 0.0193 -0.017% -0.0114 0.00:10 0.0061
s pg.0
e p (.91, e g
see p { 000}, 1"1
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Tablie 14-~Continued

Definition of variables:

REGPUB1 = regular public schoo?
REGCATH1 = regular Catholic school

OTHPVT1 = cther private scnool

STUBUSED = percentage of students bussed for racial balance

DESE6 = school under court order to desegregate (l=yes)

STUHISP = percentage of students Hispanic

STUBLACK = percentage of students b™ack

NOENGHOM = percentage of students who do not speak English at home
MFAMINC = school mean of family income

CLREGCOL = percentage of class of 1979 attending 4-yr college
STUDROP = percentage of students who dropped out of school
PROIOGEN = percentage of sophomore class in the general track
PRO10OVOC = percentage of sophomore class in the vocational track
AFOT = percentage of teachers who belong to AFT

NEA = percentage of teachers who belong to NEA

TASTRIKE = date of last teacher strike

NVOCFCL1 = number of vocational facilities
NACAFCL1 = number of academic vacilities

VOTEPASS = whether last school levy passed (l=yes)
TEACHSTU = ratio of teachars to students

STAFFRAT = ratio of nonteaching staff to teachers

TAIDRT = ratio of teacher aides to teachers

MA ORPHD = percentage of teachers with MA or PhD

AVETABSN = average number of days teachers absent
MOREIOYR = percentage of 'teachers with > 10 yrs experience
BACHSALY = entry-level teachers' pay

NMTHSCI1 = number of math and science ccurses offered

: NVOCED1 = number of voc ed courses offered

NFRILS] = number of nonacademic/nonvocational courses
UPBOUND = school participates in Upward Bound? (l=yes)

VOCEDSAC = sciool participates in co-op ed? (l=yes)
GRADCOKP = competency test reguired to grad? (l=yes)
ABLIOENG = 10th-grade English ability grouping? (1l=yes)
AVEATEND = ave percentage daily attendance

CLASTIME = number of class hours per year

MSMDEPRT = school mean ceportment index

PSCHPBM1 = principal school problem index (hi=many problems)
MSPHSCQL = school mean sophomore school quality index
MSCHRATE = school mean student schooi rating index
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UNSTANDARDITED REGRESSION COEFFICIENTS IMDICATING EFFECTS
OF SCHOO. CHARACTERISTICS ON TEN SPECIFIED OUTCOMES
== SIMATANEDUS EQURTIUNS

ERIC

Sepuvdent Vertasbles

Verbsl Hath Science Civice Depori- Locus
indepandent Tass Tost Test Test Edue, Oce, aant Work Relf- of
Varisdle Score Score Score ficore Expect. Kepact. Incn Vales ssteon Contreol
MIPUBL  ~0.1317 ©  -8.4068 219 eorn -0 1633 0 194 8. 1934 -2.0173 o, oeoe 6. 0031
RESCAT™MI 0. 24% . 20e8 62137 L X ) -0.0611 -.3113 4. 232 -8. 0181 [N _ - | -0.0078
onevrl 0. 404Y -8. 2183 o 3003 -0.0108 -0.1639 -2.0:90 -8. 8529 8. 1512004 -8, 0327 6. 0324
STUBUGED -0.0140¢ -9.0010 8. 023100 -, 0000 0. 0008 0. 0068 ~9.0093 0. 0003 -8, 0007 -8.0003
BESEME o.0721 0.0%81 -8 1047 0. 0643 -0.8311¢ . 2056 -0. U563 -8, 0064 -8, 23 -8. 0087
0IlE  -0.0001 -8. 0001 -8, 0001 -8. 000 6. 0000 0. 0001 6. 2001 -8. 0000 -8, 0000 0. 0000
STNISP 6. 007 8107 8. 0008 o129 0. 0001 0437 -8. 004 -8. 0003 0. 0001 . 08140
STUBLACK -0.007300 -0.0014 0. 0004000 0.0013 0. 0043000 0.02510 0012 0. 0006 0. 001208 0.0002
MOENGON 0. 0003 -0, o2 -8. ez 0. 00:8 0. 0029+ .0133 -$.0019 . 0003 0. 0006 -0.9011¢
WML 0.0144 0.0701000 -g, 0228 e. 8271 0.0148%8  0.19380¢ ¢.000) 0.0823 -0.00:6 -0.0012
CLEERCOL  0.00700¢  0.0032 0. 0004 6. 00% 0.0030%% 0. 0401548 0. 0083 . 0000 0. 0006 o o000
STUDROP  -0.0107¢  -0.00000es -§. 0R25500 -0, G222ee -0.0027 -8. 0e29 -8.0052 -0.0003 €. 0004 6. 0008
PROIGEEN 0. 0022 0016 a.0018 0. 0042 -5.0013 0107 -$. 0083 -8, 0004 0. 0001 0. 0008
PROIOVOC . 0028 6. 0001 2. 0022 o 0002 0. 0CRhee -0.0010 4. 0010 -8. 0703 -9, 0001 6. 0003
AFOT -0. 24270 6. 6361 -5. 0139 0. 0344 -0.0670 -8. 7011 0077 -8. 0049 0. 0041 [ R -4}
NER 0. 0340 6 1347 0 2326 6 1942 0. 0444 -8.1337 [N 7] 6. 0037 0163 o.00e1
TASTRIKE 0. 0%0 6. 0832 -8.131¢ & 1706 . 05% 0 8624 8. 0089 .n -8. 0063 0. 0032
NVOCFOLL -0, 091 -6. 0031 -9, 932 . 1137 -6.0101 -0, 3124 -8.0012 o, 0028 0. 0034 -$. 0052
NRCAFCLL  -9.0010 4. 0831 9. 1991 .. 0122 0. 0867 1950 -8. 0512 0. 0070 -8, 0091 0. 0093
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TEACHETU 0. 1541 0. 1043 6. 1610 o 25% -0. 0602 -1.1726 -8. 1850 -8. 0181 9. 0031 60343
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TAIDMT -9.0173 -6. 07y o 029 -0. 0629 6. 0053 -8. 0957 6. 0049 -8. 0037 0. 0043 0. 0048
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BACHIALY -9, 0000 0. 0000 -8. 0000 -0. 0000 0. 60000 0. 0002 -8. 0000 -8. 0000 -8, 0000 6. 0000
MMTHECIL 0. 1743s8¢ @, 0312 2813000 O, 2177 00143 -8. 3548 6. 0208 . 0028 -8, 0038 o 0072
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Tatle 15--Continued

Definition of variables:

REGPUB1 = regular public school

REGCATH1 = regular Catholic school

OTHPVT1 = other private school

STUBUSED = perrontage of students bussed for racial balance
DESE6 = school under court order to desegregate (l=yes)
STUHISP = percentage of students Hispanic

STUBLACK = percentage of students black

NOENGHOM = percentage of stucents who do not speak English at home
MFAMINC = school mean of family income

CLREGCOL = percentage of clas. of 1979 attending 4-yr college
STUDROP = percentage of students who dropped out of school
PRO10GEN = percentage of sophomore class in the general track
PRO10VOC = percentage nf sophomore class in the vocational track
AFOT = percentage of teachers who belong to AFT

NEA = percentage of teachers who belong to NEA

TASTRIKE = date of last teacher strike

NUUCFCL1 = number of vocationial facilities

NACAFCL1 = aumber of academic facilities

VOTEPASS = whether last school levy passed (l=ye ,

TEACHSTU = ratio of teachers to students

STAFFKAT = ratio of nonteaching staff to teachers

TAIDRT = ratio of teacher aides to teachers

MA DRPHD = percentage of teachers with MA or PhD

AVETABSN = average number of days te=achers absent

MORE10YR = percentage of teachers with > 10 yrs experience
BACHSALY = entry-level teachers' pay

NMTHSCI1 = number of math and science courses offered

NVOCED1 = number of voc ed courses offered

NFRILS1 = number of nonacademic/nonvocational courses

UPBOUND = school participates in Upward Bound? (1l=yes)
VOCEDSAC = school participates in co-op ed? (l=yes)

GRADCOMP = competency test reguired to grad? (l=yes)
ABL10ENG = 10th-grade English ability grouping? (l=yes)
AVEATEND = ave percentage daily attendance

CLASTIME = number of class hours per year

MSMODEPRT = school mean deportment index

PSCHPBM1 = principal school problem index (hi=many problems)
MSPHSCQL = school mean sophomore school quality index
MSCHRATE = school mean student school rating index
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TABLE

16

EFFECTS OF ENDOGENOUS VARIKRBLES ON ERCH OTHER

Standardsized Coefficients
Dependent Variaocles

Verbal Math Science Civics Deport-
Independent Test Test Test Test Educ. Occ. nant
Variables Bcore Score Score Bcore Expect. Expect. Index
Verbal Test SBcore 0.5681800 9. 133600 §.2133%8s @.3233sse 0.08300se §.095408s *3.0246
Math Test Score 0.07640ce 0.35132008 §.0977%83 $.0856408e £.87240c8 -0, 0046 -0, 0239¢
Science Test Bcore 0.092400e §, 0868000 0. 4020008 (.102100s 0.02990ee -0, 8019 0.01356
Civics Test Score 0.03511000¢ -Q 0316 0139¢ 0.1473c0e  0.919%* 9. 3239 6. 0019
E.jucational Exp. 0. 022700e §.07168ss §.0322e88 . 0200%sn O.36430ne . 8848088 ~0.0383¢0e
Gecupational Exp. 9. 0209508 -§. 0041 -0. 0031 0.32230se 0.0438008 0.2037%se¢ -0.0118
School Depors. Vb). -9.0153er% ~0,016100e -6.0113 -0.9093 ~8.8107 -0, 8183» 6. JA2300e
Work Values 0. 0063 -0.0134088 -9.9817 0. 0042 -0.0016 -0. 0993 6. 026640
Self Concept -0. 0009« -9. 8936 6. 9047 ~-0. 0077 0. 0132 0. 0038 -8.0133
Locus of control 0.0617088 @.0153%%x §,8513ees  0.0583cee 0.6104 0. 02eReee ~3.0017
Average firade 0.0449000 6.0912008 0.0244038 J.04970es 0.0893%e¢ §.0330%0¢ -9, 083300
Fathars College Exp. -0.08932 6. 08074 -0. 0032 -0. 0996 0.051hcen 6.0196 6.0137
Mothers College Exp. 6. 01 44e 6. 8129 -0. 0028 0.0267a% 9. 0A0Gess 9.0297¢¢ -0.0013
Standardized Coefficients
Dependent Veriables

Locue Father's Mother's
Indenendent Work Self of Average Coll. Exp. Coll. Exp.
Variabies Value Esteen Control Brave For Youth For Youth
Ve 'bal Test Bcore -0.08396%¢ 6. 8249 ®. 1768080 6.0967%ss 0.0381%8s A, 05430 es
Math Test Score -0.8274¢ 0.0104 -9. 0132 0.90388000 0.036800s 0.048000e
ficience Tesi Bcore -0. 042600 .73 0. 0970100s -0.01135 -9. 0093 -9. 9923
Civics Test Score .. 0209 6. 0086 6. 0302080 _0268eee 0.0886 0. 0149
Educational Exp. 3.0333e8e 0.040300s §.0313sse 0.0129 0.8793es4 6. 101108e
QOccupational Exp. -0.0043 0. 0002 0.023600s O.@119 6. GARese (, 0377000
Bchool Deport. Vbl. ~0. 0083 9.0181e -0. 0184+ 0. 0026 -5. 9135¢ ~-0. 086
dork Values 0. 2881000 0,.8272000 -0. 0064 -0.0079 -0.913%¢ -8. 0041
51f Concept 9. 0206 9.3596ees  0.072200¢ 0.0109 6. 0028 6. 0019
Locus oy control ~0.0370 3. 0360ese . 32:8e0e 0.0163¢0e 9.0161e 6. 02030 e
Average Brade 0.0168 $.0:83 §. 0146 0.388400¢ Q. 046300 O.862200s
Fathers College Exp. 9.01357 6.011% -9.01338 ~0.9137 9. 3481000 O,.08730es
Mothers Co)lege Exp. 0.8179 -9.8132 9.0'A4 -0. 0038 0. 0440000 .2726ase
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TABLE 16 (Continued)

.

Unstandardized Coefficients
Gependent Varisbles

independent Teost Tost Test Test Educ, Occ. mant
Variables Score Score Score Score Expect. Expect. Index

Verbal Test Score 0.3843008 0, 1439008 0.239008p 0, 362240 0.82310es O0.231888¢ 0.01L0

Math Test Score 0.0739¢8a 0.35231830 0.1051000 0.361208¢ 0.019200s -0.0098 -9. 0121+
Science Test Score 0.0823%08 0.081300s ©,3983080 0.1012008 0.007308s -0.0089 0. 0067
Civics Test Score 0. BAS7ene -0.001S 0. 0138 @. 14GAnng 0. 00480 0. 83410 0. 0008
Educational Exp. 0.070%20xs  0.269%88 0. 1246804 0. 1884800 0. 3483008 0.7479428 0. 051 1008
Occupational Exp. 0. 0084018 -4, 0017 -0. 8023 0.0:00%08 0.00508%0n O0.208300s -9, 0023
School Deport. Vbl. -9. 0376000 -0.0416000 -9,0310 -9. 0233 -9. 0072 -8. 1149+ 0. 4067000
Work Valuss -9. 8829 “f.. 2077000 -0, 0240 0. 0682 -9, 003) -9.0171 0. 1652000
Self Concept -9.1113¢« ~0.0737 0. 0647 -8, 1072 0.04340 0. 1838 -9.0%20. .
Locus of control 0.838% 00 0.2766008 0.7763¢¢e  0.885(enn  0.0387 0. 9C230ne -9.0110 .
Average Grade 0.3004800 1.078400s 0, 302T000 0.61356888 0,R730088 0,9308%88 -0, 448340
Fathers College Exp., -0.1638 0. 1394 -\, D648 -0. 190% 0. ESA84aa N, 0924 0.1109
Mothers Collega Exp. 0. 2678 0. 8314 -8, 0583 0. 55070 0. 2068008 1.39740¢ -9,0117 .

Unstandardized Coefficients
Dependent Variables

Locus Father's Mother's
Indepandent Work Self- 27 Average Coll. Exp. Coll. Exp.
Variables value sstoen Control Grade For Youth For Youth
Verbal Test 8corw -9.0031 8 0. 9021 0.0134%00 0.0078000 0.00Z1048 0.002%000
Kath Test Scove ~0. 09214« 0. 0008 -0,.0011 9.0077a%a 0.0030088 0.002308>
S~ience Test Score ~0. 0829000 0. 0003 6. 0047880 —-0. 0008 -0. 9003 -0.8901
Civice Test S8Score 0. 0013+ 0. D206 0. 0020%as 0.0019%s0 0. 0004 0. 007
Educational Exp. 0.809 000 0.0121000 0.008300¢ 0.0036 0.0:33400 0.0188000
Occupational Exp. -0, 0081 Y. 0000 0. 0007000 C.0004 0. 0005%8a  0.001200s
Bchool Deport. Vbl. - 9. 0001 0. 0036e -0. 00340 0. 0083 -9.00214 -0.00811
Work Values 0.2863%08 0. 02830un -0, 0062 -9. 0082 ~0. :/96 -0, 0028
Telf Concept 2. 0200 0. 380000  0.06810%% $.0109 0. 0020 0.0013
Locus of control -0 0073 0. 0623005 0, 3293000 0.0180% 0.0121¢ 0.01A800
Average Grade 0.9143 ® 0167 e.0123 0.5279%0s  0.0285%88 0.0370%¢ 0
Fathers College Exp. 2.0218 0. 9169 -0.0182 -0.0197 ¢ Q.3460000 0.0836000
Mothers College Exo. 9. 6248 -9. 0201 @. 8237 -0. 0073 0. 0432848 @, 269900
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school are rare, most analyses have not been able to test the assumption of
one directional effects between parents and youth. Hotchkiss and Chiteji
(1980), using longitudinal data, do report effects of youth on parents’
expectations for the youth; their data describing parental attitudes were
collected from the parents, however.

If it is true that the reason for strong cross-sectional correlations be-
tween youth's and parents' expectations is primarily due to effects of youth
on their parents, then interpretation of the mechanisms by which parental
status characteristics tend to be transmitted to their children must be re-
considered. To date it has been assumed that parental expectations of their
children is one of the primary mechanisms. It seems likely that parental
influence on youth is stronger when the youth are young, so that one possible
reinterpretation is to allow the coefficients of effect to change over time.
Without extensive longitudinal data, however, it would be difficult to test
such a reinterpretation. It also may be useful to reconsider the importance
of schooling mechanisms that influeace both youth's and parents' career
expectations of the youth. The roles of grades, tracking, and guidance
counselors should be given intensive review.

What might be termed an "expansive world view" seems to form an important
part of American cultural heritage. In this view, opportunity is “unlimited."”
It is important to take command of one's life, and the degree to which one
believes in "taking charge" has an important bearing on what one can achieve.
An opposing current in much of the sociology literature views people as being
shaped in critically important ways by "structural® forces largely beyond
their control or comprehension. Of course, such diffuse points of view cannot
be rigorously tested with the data at hand. But the expansive world view that
appears to predominate in American culture does suggest that the locus of con-
trol measure should have strong impact on test sores, grades, and career expec-
tations. Whereas modest effects of locus of control on these outcemes are con-
tained in table 16, the effects of test scores on locus of cuntrol tend to be
higher tha.. the reverse direction effects. This observation is particularly
dramatic with respect to verbal test score. The standardized coefficient of
Tocus of control on verbal test score is 0.0617 --certainly a reasonably large
effect in a model containing so many variables. The effect or verbal test
score on locus of control is nearly 3 times larger, however-- 0.1768. These
observations suggest one mechanism by which young people destined to work in.
lower eschelon jobs after completing schooling are socialized to accept work
in settings where they have little control over their own daily activities.

.

Summary and conclusions

In this chapter, specific school characteristics are introduced as re-
gressors to substitute for the school dummy variables used in the previous
chapter., Forty school characteristics are included. Multiple partial
correlations summarizing the combined impact of all 40 variables reveal that
*ne measured school characteristics exercise substantial effects on the 10
outcomes. In every case, combined effects of the school characteristics are
nearly as large as the (adjusted; effects of the school dummy variables.
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These results are irportant for three reasons. First, they help to dispel
notions that developed in response to the EEOR that schools are ineffective
because between-school differences in verbal achievement was observed to be
smali after control for background. Second, they demonstrate that the study
of differences between schools provides a useful basis for discovering char-
acteristics of effective schools. Third, they help Zo identify specific
schoo: characteristics that account for effective schooli~g. Since the 40
school characteristics studied here do account for a sizeable portion of the
reliable between-school differences in the 10 outcc.es--net of socioeconomic
backaround and the langed dependent variable--we h_ve evidence that important
school character istics have been incluzed in the analyses.

The analysis of specific school characteristics that influence the 10 out-
comes occur$ in steps. In step 1, th= 40 school characteristics are divided
into 7 clusters: sector (private-puL..c), desegregation, demographic composi-
tion, student context, teacher labor relations, policy instruments, and schoe?
quality ratings. Multiple partial correlations are calculated summarizing the
rombined effects of the variables in each cluster. It 5 concluded that 3 of
the clusters exercisc relatively strong effects on the lu cutcomes: demograph-
ic composition, student cortext, and the policy instruments. Since there are
20 variables contatined i w.1e cluster of policy instruments, these are further
decomposed into 6 subclus*ers: resources and physical facilities, teacher and
staff characteristics, curriculum, pedagogy, time in school, and deportment or
schoo! discipline. Two of these 6 clusters exercise notable ef{ects on the 10
outcomes: curriculum and deportm.nt. However, the deportment effects . .sap-
pear when controls fer endogenous variables are included.

The final step in the analysis uvxamines effects of specific school charac-
teristics as indicated by their associated regression coefficients, Of the
demographic composition variables, it is found that school average family in-
come increases the growtn in test score performance and career expectations.
Percentage of students who are black decreases test score chang«, but in-
creases the two career expectation variables. The most important student
context variables are the percentage of the previous year graduating seniors
who attended college and the proporticn of dropouts. The percentage of
college-buund students raises test scores and career expectations; the
percentage of dropouts depresses them. The percentage of 10th graders (in
1980) in the vocational track depresses educational exnectations. Of the
curriculum variables, the number of math and science courses offered increases
growth in test score performance but does not influence the other outcomes.
Offering work study ir the school depresses both educational and occupational
expectations.

A1l analyses include a control for the lagged dependent variable. This
feature means that the results are equivalent to studying changes between the
sophomore and senior years in high school. One set of analyses is carried out
without controls for any lagged endogenous variahles except that of the depen-
de~t variable in a given equation. A second set is executed with full control
for lagged values of all the endogenous variables. The add"d controls do not
alter the conclusions very much. The main resuit of controlling for the lag-
ged endogenous variables is that most effects of school mean deportment are
reduced to near zero. This reduction is due in large part to inclusion of
inuividual-level deportment in the several equations.
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Two noteworthy patterns emerge from the estimates of effects of the endoge-
nous variabl:s on each other. Firsi, effects of youth's career expectations
on the expectations that they perceive their parents to hold for them are larg-
er than the effects of parents' expectations on youth. Second, test-score and
career-2xpectation effects on locus of control are larger thanr the offects of
locus of control on test scores and career expectations.

The major substantive findings of the chiapter can be summarized as
follows:

* Measured school characteristics account for a sizable part of the
overall school differences in the 10 outcomes.

* School sector (private-public) does not exercise the strong effucts
on growth in academic achievement claimed for it by Coleman and his
colleagues, Neither does sector influence most of the other out-
comes (except work values--"other private" schools depress therm).

* School d:segragation does not have the strong depressive influence
on edycation that many have feared, though it does have small de-
pressive effects on verbal and science test scores.

* Demographic composition of students has relatively large and con-
sistent effects on test scures and career expectations. Students
from schools with high percentage of wopor SES studants (not black
and high income) tend to perform bettar on tests than do other stu-
dents. High average income raises career expectations, but so does
high percentage of tudents who are black.

e Student context variables have relatively important effects on the
10 outcomes. The percentage of prior year seniors who attended
coliege has positive effects on test scores and career expecta-
tions. The percentage of dropouts has opposite effects. The per-
centige of students ir the vocational track depresses educational
expectations.

* School resources and facilities generally do not have strong ef-
fects on the 10 outcumes. Neither does the ratio of teachers to
students.

* Teacher and staff characteristics such as experience, training, and
starting salary do not have strong effects on the 10 outcomes.

e The number of math and science courses offered at a school tends to
improve academic growth, Work study in a school tends to decrease
educational and occupational expectations of students in the
schooi.

* Abil.ty grouping and competency testing do not have much influence
on the 10 outcomes.

* School aggregates of time spent in class do not influence the 10
outcomes.




The nature of the data used in these analyses must be recalled in inter-
preting the results, particularly with respect to effects of school resources
and teacher characteristics. What has been found is that the particular re-
sources and t.acher characteristics used in 'he present analyses aggregated to
the school level do not affect the 10 specific outcomes studied here. It has
not been found that there are no resources and no teacher characteristics that
affect student outcomes. It seems highly unlikely, for example, that students
enrolled in a class in American history using a textbuok with a 1955 copyright
date and studing under a teacher who relies exclusively on the textbook would
learn anything about the Vietnam War or Watergate. The appropriate inter-
pretation of the findings here is that the effe..s of resources and teacher
characteristics are more comple:. than can be captured in the present data with
the models used here.

The most significant finding reported in this chapter is that student
demographic characteristics and student context (e.g., percentage who attended
college, percentage in vocational track) exer.ise strong effects on the 10 out-
comes, especially on test scores and career expectations. It is not likely
that demographic composition or student context directly affect these out-
comes. Rather, they are proxies far intervening variables describing student
culture, peer relations, and student attitudes. The results here suggest the
need to carry out a“ditional studies of student culture--for example, studies
of the differences between athletic and academic orientation as in Adolescent
Society (Coleman 1961).

Discovering that course requirements affect test scores is important be-
cause it suggests one fairly straightforward way in which educational policy
can affect students. However, the findings raise additicnal interesting
questions. Are the observed affects altogether due directly to increased
exposure of students to academic subject matter or are there also intervening
attitudinal and inteipersonal mechanisms at work. It is certainly plausible,
for example, that requiring many academic courses of all students "sends a
messagn" that such material is important. It may also stimulate students to
discuss such material mcre frequently than would otherwise be the case.
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CHAPTER &
EFFECTS OF DROPPING JUT OF HIGH SCHOOL

The inference that schooling is ineffective because small between-school
differences in verbal achievement were observed in the EEOR data after con-
tralling for status background is clearly in error. If all schools were doing
an equally effective job, no matter at what level of effectiveness, between-
school differences would not appear. This point has been made repeatedly in
the iiterature (Alexander, McPartland, and Cook 1981; Armor 1972; Gilbert and
Mosteller 1972; Heyns 1978; Madaus, Airasian, and Kellaghan 1981: Murnane
1975; Rutter et al. 1979; Wiley 1976). -It has been urgued that little mathe-
matics and wrating skill would develop in the absence of any schooling. Gen-
eralizing this point, it has been argued that the amount of time spent in
school should have a strong impact on how much is learned.

Wiley makes this point and presents empirical findings showing the impact
of the amount of class time per vear on the amount learned (Wiley 1976; Wiley
and Harnischfeger 1974). Karweit (1976) extends Wiley's analysis; she con-
cludes that effects estimated by Wiley are too large but that the amount of
axposure to schooling does have a positive effect on the amount learned.
Heyns (1978) shows generally positive effects of attending summer school, but
the evfects are larger for high SES-youth. Murnane (1975) displays graphs
that show a decline or leveling off in the learning of elementary students
during summer months. Gray, Smith, and Rutter (1980) conclude that truancy
has a negative effect on school performance. Their results are based on a
British sample that includes a statistical control for 1.Q. The chapter on
school effects in this report, however, fails to show any effects oV the
amount of class time per year (aggregated to the schonl level) or of average
daily attendance.

Two of the chief Jifficulties in evaluating the effects of the length of
time exposed to schooling on achievement are that (1) the variation in the
length of the school year (in days) and amount of time spent in class per day
tend to be restricted and that (2] the effects of time of exposure probably
level off at some valu2 below the average length of the time spent in school
in American high schools. Thus, the slope of learning on class time is most
likely quite flat over the range of most available data. This second problem
is similar to the difficulty of evaluating effects of class size.

Both of the major difficulties just alluded to may be circumvented by
studying the effects of dropping out of schuul on the development of basic
skills. To do this, one must have test scores for dropouts before and after
they have left school and for nondropouts at the same time points. One
important advantage of the HSB data is that they do contain these types of
information.

One of the chief obstacles to valid inferences regarding the effects of
dropping cut of school on learning is that low achievers tend to be self-
selected into Teaving school before graduation. Control for test scores prior
to dropping out while studying effects on test scores after dropping out hielps

ERIC 71




to reduce threats to inference due to this selectivity bias. Inclusion of
background controls also helps to reduce such threats.

This chapter presents a preliminary study of the effects of dropping out
of high school on growth/decline in verbal test score and mathematics test
score. A standard linear model is evaluated first, then an interaction model
based on the Sorensen-Hallinan (1975) theoretical presentation is studied.
Because interaction models use up many degrees of freedom and often are dif-
ficult to estimate due to collinearity among the product terms, a restricted
set of background controls is used. This set includes race, gender, a socio-
economic index, and log of family income. The socioeconomic index includes
both parent's occupational status (Duncan SEI for broad occupational categor-
ies), both parent's educational achievement, and an index of possessions in
the home (described previously). Each component of the index was standardized
to zero mean and the unit variance prior to calculating the index value. The
SES index is the mean of its standardized components.

Estimates of the coefficients for the linear model of dropping out of
school before graduating arc displayed in table 17. The effects of dropping
out in the linear specification are highly significant statistically and of
modest size. Dropouts average about 1.8 points lower on the standardized ver-
bal test score at first follow-up than do nondropouts. The analogous figure
for mathematics is about two points. Recall that the standard deviations on
these test scores are just under 10. Since the base year test scores ace
in-iuded in these models, the dropout coefficients also indicate differential
growth (decline) in the 2 test scores over a 2-year interval. While the
dropout effects are not negligible, neither are they as strong as one might
expect. Comparing the standardized coefficients across independent variables
shows that the combined effects of the background controls are substantially
larger than effects of dropping out.* The effects of dropping out are, how-
ever, greater than the effects of race in both equations.

Since one of the primary goals of schooling is to impart academic knowl-
edge indicated by verbal and math test scores, and since exposure to English
grammar. writing and vocabulary, and mathematics operations is considerably
more intensive and systematic in scnool than out of school, one might expect a
priori that dropping out of school would have a stronger effect on indicators
of learning than the estimates produced here suggest. There are, of course,
many potential threats to the accuracy of these estimates, including mea-
surement error, differential timing of the dropout decision among students,

*Use of standardized coefficients with the dropout variable should be done
cautiously, since its standard deviation is relatively low and it may be
relatively vilatile in response to school policies. The ratio of the maximum
possible standard deviation of the dropout variable to its observed value is
1.75. Multiplying this ratio by the standardized regression coefficient for
dropout gives a rough estimate of the maximum value of the standardized
coefficient or -.094 for verbal test score and -.100 for math test score.
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TABLE 17

LINEAR EFFECTS OF DROPPING OUT OF HIGH SCHOOL
ON VERBAL AND MATH TEST SCCRES

Independent Variable

Dependent Variable

Verpal test score

hath test score

Unstd. Standardizad
Coefficient Coefficient

Unstd.
Coefficient Coefficient

Standardized

R-square

Intercept 9.934 --
Lagged dependent variable .851 .804
Race -1.087 -.039
Gender .354 .021
Socioeconomic index 814 .061
Log of family income 444 027
Dropout (yes=1) -1.777 -.054

9.977
.816
-1.056
-.640
1.35¢
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NOTE. A1l coefficients

significant at p < .0001.




omission of adequate controls from the models, and specification error more
generally. The remainder of this chapter presents exploratory analyses cf
the possible consequences of specification error.

A priori, it seems a good hypothesis that learning requires "readiness”
and exposure to new information--or review of old information that has been

Torgotten or learned imperfectly--(Sorensen and Hallinan 1977; McPartland and

Karweit 1979; Walberg 1981). One cannot learn material to which one has not
been exposed, and one cannot learn material that is, in some sense, too diff+-
cult. That is, it takes both exposure and readiness ‘for learning to occur.

If schooling has any effects that are claimed for it, then dropping out of
school or remaining to graduate must be a strong indicator of exposure to in-
formation reflected by verbal and math test scores. The linear specification
of the effects of dropping out, however, does not express the hypothesis that
both exposure ind readiness are needed for learning to occur. On *the con-
trary, the linear specification implies that exposure and readiness are per-
fect substitutes. The hypothesis that both exposure ar. readiness .re requir-
ed is better expressed by an interaction specification. Sorensen and Hallinan
(1977) propose 2 very general specification of the interaction hypothesis:

learning = f[(readiness) x (exposure)],

where learning stands for the rate of learning with respect to time, and f
initially is an unspecified function. For expository purposes, it is useful
to set f vo a constant and denote it by the letter h:

(1) learning = h(readiness) x (exposure)

In this formulation it is readily apparent that the effect of readiness on
learning depends on the rate of exposure--

(2a) effect of readiness = h{exposure)
and that the effect of exposure depends on the degree of readiness--
(2b) effect of exposure = h(readiness).

This simple model conforms to the intuitive idea of no exposure, no learning
irrespective of readiness and no readiness, no learning irrespective of
exposure.

Although the abuve formulation is useful as a starting po.it, it is too
simplistic for empirical investigation. Two matters must be attended to--
specification of a usable functional form and identification of empirical
indicators of exposure anJ of readiness.

In the present context of investigating the effects of dropping out of
school on learning, exposure is indicated by whether or not one drops out of
school. Exposure is postulated to be substantially higher among school stay-
ers than among school leavers. Readiness is indexed by five variables--the
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current value of the dependent variable, race, gender, socioeconomic back-
ground, and (log) family income. Sorensen anc Hallinan (1977) include a
vector of socioeconomic background variables and IQ, so the operational
definitions used here follow closely precedent found in tne literature.

Now, let readiness be viewed as a linear function of its five indicators--

(3a) readiness = pg + pj-race +,,.+ pg(log fam. inc.) + pg{current test score),
and let exposure be a linear function of dropping out of school--

(3b) exposure = gg + qj-dropout.
The linear forms are proposed primarily for simplicity. Since scaling of
readiness and exposure cannot be defined a priori, the consiants in these
linear functions serve as scaling constants. Change in knowledge (y) is
definad both by learning and forgetting; it is, in fact, the difference
between learning and forgetting:

%% = learning - forgetting
For the present analyses, the forgetting function is defined ' imply as a
constant prcportion of current knowledge:

forgetting = ky k>0

Inserting these definitions back into the original (linear) version of the
model and denoting learning as the derivative of knowledge with respect to
time (dy/dt) gives a differential equation of the following form:

(4) g% =39 + a1d + byxy +...+ bgxg + bgy + cyx9d +...+ Cgqxgd + Crxgyd,

where
y = test score (verbal or math),
X1 = race (black = 1),
xp = gender (female = 1),
x3 = socioeconomic background index,
x4 = log of family income,
é = dropout (1 = yes), and

aj» bj, cj = constants.

The constants ‘.cre (aj, bj, and Cj) are straightforward combinations of
h, the Pj» Q3> and k.

Under the assumptions that the x;i are constant and school dropouts leave
school immediately following completion of the base year survey and do not re-
enter school, integration of this differential equation leads to a form that
may be estimated with the first two w~aves of the HSB data:

(5) yp = a* + a¥d + b¥x,+...+ b%

o *a7d + bx) 2% * D5y * cIxd +...+ cixyd + chyd,
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where Yo» ¥y are first follow-up and base year test scores, respectively, and
the a%*, b*, and c* are constants (cver observations but not over time) that

are ralatgd to thg coefficients in the differential equation as dafined pre-
viously. Upon adding a disturbance to this result, a Fairly standard inter-

action specification occurs that can be estimated by regression methods (GLS
is used in the present case).

Since d = (0,1), separate regression equations for nondropouts and
dropouts are implied:

Yy, = ag + b’i’x1 +,..t bzx4 + bgy

* * * * * * * *
y, * (@5 + a7 ) + (b + cf )x; +...+ (b + c7)x, + (BF + cR)y,

Estimates of the coefficients for these two regressions are displayed in
table 18, The F values for both verbal and math test scores show highly sig-
nificant effects due to the interaction hypothesis.* Thus, we can be relative-
ly secure that the linear form is a misspecification a.d that some interaction
between dropping out of school (exposure) and the indicators of readiness does
in fact occur. By far the most important such interaction occurs between drop-
out and the lagged test score. This observation holds for bath verbal and
math test scores. In fact, for the mathematics equation, the only significant
difference (at p < .01) between slopes for school stayers and <chool leavers
is on the lagged math test score. The difference between slopes on race is
nearly significant, however (p < .0139). In the equation for verbal test
score, the differences between coefficients on both race and gender are sta-
tistically significant, though not with the low probability level associated
with the difference between the coefficients on lagged test score.

The underlying idea motivatirg these regressions is that effects of expo-
sure on learning are facilitated by readiness and vice versa. This hypothesis
does predict statistical interactions of the general form just presented, but
the mere presence of such interaction certainly does not ccnfirm the hypothe-
sis beyond reasonable doubt. The data do contain additional information that
1s pertinent to evaluating the assumptions that were imposed in order to trans-
late the generic hypothesis (eq. 2) into testable form; namely, the coeffi-
cients p; connecting achievement and the exogenous variables tc "learning
readiness” can be estimated (to a constant of proportionality) from the re-
gression coefficients given in table 18. The formula for these estimates is

b5*Cs %5*Cs b .
(6) ¢y = (sgzarrr)cﬁ + [(5;:3::{) - (5§:I)Jb3 J<5s

(6a) cg = (In(bg "*) - Tn bE)/t

*These tests were conducted by the standard method of adding product terms to
the linear specification and conducting an F test of significance of the
increment to R-square.
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TAGLE 18

INTERACTION EFFECTS OF DROPPING OUT OF HIGH SCHOOL

ON VEREAL AND MATI TEST SCORES

Dependent Variabie

Verbal test score

Math test score

Non-
aropouts

Non-

Independent Variable dropouts Dropouts

Dropouts

Intercept 9.422(***) 14.110
861 (***)

-.999(*)

Lagged dependent variable .730

Race -1.898 -.963

Gender <469(**) -.306

Socioeconomic index .769 1.130
Log of family iricome

19.212
p < .0001

F-ratio testing for interaction
Probability of no interacticn

9.202(***)

.332(***)

21.481

* proh. of dif“, between nondropouts and dropouits
** prob. of diff. between nondropouts and dropouts
*** prob. of diff. between nondropouts and dropouts

NOTE. 1. A1l coefficients are unstandardized OLS regression

ccefficients.

2. A1l "main" effects significant at p < .0001.
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where b* and c¥ are regression coefficients (equation 5), and b5 and ¢, are

coefficlents in the differentiai equation (equation 4) and can be estinated
from the regression coefficients as follows:

b

b5+c5

(1n bE)/t,

[In(bf +c2)]/t.

On setting h = 1, and q; = -1 (dropping out reduces exposure), Pj = =¢j.

It is clear from equation (6) and the relation p; = -c; that the differ-
ences between coefficients in the nondropout and dropout eguations (c*)
give a rough indication of the effects of the corrasponding variables on learn-
ing readiness. Generally, negative values of c; indicate positive effects on
readiness. Given the form of the model, however, the cj are not good indi-
cators of these effects; the Ci provide better estimates.

Table 19 contains estimates of p; and displays the values of c* for
comparison. It also contains standardized estimates of the pj to %aci]itate
comparison between variables.* As inferred from equation (6), the differences
between regression coefficients in the nondropout and dropout equations (c*)
do show a rongh approximation to the estimates of effects on learning readq-
ness, though the sign is reversed and the scale magnified. Since statistical
tests have not been calculated for the p., this correspondence is impbrtanti.

Although statistical significance of the“c. cannot be interpreted strictly as
indicating the statistical significance of the p., significance of the c. must
be taken as an indication of the significance of the pj pending calculation of

significance tests for the Pj.**

Past empirical research has shown consistent positive effects of
socioeconomic backgrouad and family income on achievement test scores--both
verbal and quantitative. Survey data also show consistent negative effects of
being black. Effects of being female have been positive on verbal achievement
and negative on math achievement. Since these findings have been repe .ted
many times, one might expect them to be reflected in the p; displzyed in
table 19. An even stronger a priori hypothesis is that current achievement is
an important indicator of readiness.

The data lend .:nmistakable support for the hypothesi} that the effect of
current achievement on readiness is positive. The expected pattern of the
other coefficients is not present, however. The estimated effects of socio-
economic backgr vund and family income are small and in three out of four cases
the signs of the coefficients are negative rather than positive, as expected.

*Standardized coefficients were calculated bv multiplying the unstandardized
coefficients by the standard deviation of the corresponding ind2pendent
variable and dividing by the standard deviation of the lagged test score.

**Appropriate methods are available and the intention is to carry out the
calculations in the future (see Rao 1973).



TABLE 19

ESTIKATES OF EFFECTS QOF EXOGENOUS VARIABLES
AND ACHIEVEHMENT ON "LEARKING READINESS"

Uependent Variable = Verbal Test Score
Instandardized Standardized
s - -

ingicators of Readiness c, Pj Pj

v

Current level of verbal achievement =.130%** .082 .086

Race (1=Black) -.899* .568 022
Gender (1-female) =, 775%* 431 .024
Socioeconomic backnround .362 -.245 -.020
Log of family inc e .050 -.049 -.003

Dependent Variable = Nath Test score
Unstandardized Standardized

“%
Indicators of Readiness Cj Pj Pj
Current level of math achievement -, 323%%* 246 272
Race (1=Black) -.921 .768 .028
Gender !1-female) .370 -.160 -.009
Socioeconomic background - 340 047 .004
Log of family income 151 -.191 -.012
*p < .01,
*<p < 001,
**x p T 0001,

NOTE. No statistical tests were calculated for the 5J.




The associated c¥ are not significant statistically. The effect of be-
ing female o.: readiness for verbal learning is fairly larce and positive,
as expected. The effect on math readiness is necative, as expected, but
the magnitude is near zero.

Although the positive effect of being b ack on learning readiress (verbal
and math) was rot predicted, its presence is intriguing. It suggests that,
other things beiny equal--including current achievement level--blacks are more
amenable to learning tuan are whites. I¢ must be noted, however, that drop-
ping out of hiygh schrol does not necessarily imply nu exposure to experiences
that facilitate recall or learning of material measured by the HS3 tests. It
is likely that black dropouts enter an environment with less exposure to sucn
experiences than do nonblacks. Further investigation of these possibilities
is merited.

From a purely statistical standpoint, the interactions involving race,
gender, SES, and income coula be dropped from the math equation, and they make
only a marginal contribution to the equation for vertal test score. In fact,
the Sorensen-Hallinan (1977) model does not predict these interactions; it
predicts interacticns only on the lagged test score. Hence, the HSB dats tend
to support the Hallinan-Sorensen formulation.

There are, however, some important difficulties with tha Hallinan-Sorensen
theory. First, it does not allow for forgetting. It not only fails to buiid
in an explicit forgetting function, the basic equation (their eyuation 1) does
not permit any information to be forgotten. Second, their model dces not
identify current level of knowledge as an aspect of learning readiness. Thus,
their model erciudes the possibility that readiness itself is learned--an er-
clusion for which Hauser (1978) has strongly criticized Sorersen and Hallinan.
Third, the theory iz predicated on a model that identifies exposure to new
knowledge with a simplified process over time--new information is a constant
praportion of that part of a syllabus not yet presented. This model “as the
effect of identifying cpportunity for learning with the b coefficient in the
following differential equation: dy/dt = a + by + cx. Aqgain, Hauser (1978)
is critical; opportunity for learning is not by a>finition equivclent to
stability of knowledge, he agrues. In spite of these difficulties with the
Sorensen-Hallinan theory, it is an important first step toward applying a real-
istic structural nodel to the scudy of the effects of schooling on learning.

The importance of the interaction model on learning czn be guaged by
cumparing the accumulated effects of dropping out of school predicted by tne
linear specification to those predicted by the interaction specification.
Table 20 displays these estimates, Effect estimates for the interaction model
are shown separately by race and gender subgroups; only one estimate for each
dependent variable is given for the linear model, cinc2 these estimates are
the same irrespective of subgroup. The interaction model predicts substan-
tially larger effects of dropping out in every comparison exr~ot for vechal
achievement of white males. Effects of dropping out are uniformly higher for
mathematics achievement than for verbal achievement, irrespective of whether
the linear or interaction ectimates are taken. loreover, the discrepancies
between the linear and interaction model are noticably higher for math test
scores than for verbal test scores. In fact, tie effects of dropping out or
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TABLE 20

EFFECTS OF DROPPING QUT OF SCHOGL ON
VERBAL AND MATH TEST SCGRES BASED ON
AN INTERACTION AND A LINEAR SPECIFICATION

| Interaction Estimates for Race and Genderl
. I"BYack T white T Black [ White | Linear |
Dependent variable i Females | Females | Males Malag Estimate |

| |

|
| |
| | |
-2.463 | -2.588 : -1.689 | -1.777
|
| |
| |

Verbal te.t score -3.2353 |

| |
-4.012 | -3,092 | -4.382
|

Math test score -3.462

I
|
-2.023 |
|

math achievement is quite dramatic if the interaction estimates are taken. In
all four race and gender subgroups, these effects are larger than one-third of
a standard deviation.

It also is noteworthy that the achievement of blacks is threatened more bty
dropping out of school than is the case for whites. This pattern holds for
both verbal and math achievement, irrespective of gender. Both black females
and b1~.ck males fare worse for dropping out of school than do whites of either
gender. WwWith the present data, it is only possible to speculate on the rea-
sons why the effects of dropping out of school are stronger on blacks than on
whites. The formal model justifying the interaction specification intreprets
race As an indicator of readiness. The results here suggest that, ceteris
paribus, biacks are more ready to learn than whites. Alternatively, as noted
previously, the results of this paper could be interpreted to mean that black
dropouts experience 1ess exposure than white dropouts; this may be due to the
home and work environments they enter.

Evaluation of the Interaction Model and kext Steps

Tne interaction model produces a clearly superior fit to the data as
compared to the linear model. Further, it is based on a general view of the
learning process that is more in line with informal observation and reasoning
than is the linear model. Ccnsequently, there need be little hesitation in
preferring the interaction model.

Although the interaction model represents an important improvement over
the linear model, it can only be viewed as a rough approximation oF the pro-
cess under study. First, predicted interaction between dropout and exogenous
variables are not well supported in the data. Second, exposure to material
measured by the achievement test must be quite heterogenous within school
stayers and school leavers. Dropping out therefore is a highly imperfect
measure of exposure. Third, the five indicators of learning readiness used
here--current test score, race, gender, SES, and income--undoubtedly do not
capture all the variation in readiness. For example, they do not include good
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indicators of motivation, time needed to learn, and time one is willing to
spend on learning.

Future work on the exposurz and dropout issue should take steps to improve
the indicator of exposure. deasures of schoo’ coursework taken and time on
homework could be used to supplement dropout as indicators of exposure. In-
dexes of readiness should also be expande!. Natural candidates to be used as
additional indicator. include (1) an expanded set of exogenous variables;

(2) attitudes toward school such as liking school, satisfaction with schooi,
and jud- ant of the importance of schooling; and (3) educational expectations.

Specifica*ion of the forgetting function deserves more attention than it
received here. In fact, the rate of forgetting probably is not constant
acress persons, as pastulated here. It more likely depends on some of the
same factors that determine rzadiness and on the amount of exposure to review
material. It may also depend on cognitive style learning and the depth of
knowledge.

In principal, expanding the indicators of exposure and readiness i%
straightforward, but in practice it is cumbersome. Incorporating new vari-
ables into an interaction model expands the number of terms in the equation
much more rapidly than is the case for a linear mode’. The expansion of terms
in the interaction equation could be reduced by nonlinear estimation, but such
procedures are not routine, espscially with missing data, and are likely to be
expensive with large samples. Further, the resulting product variasbles gen-
erally are highly colinear thus rendering calculating algorithms inaccurate.
Although colinearity can be reduced substantially by adjusting the elements of
the product terms, the adjustments >dd complexity to the work.*

Difficulties of expanding the interaction model ought not to deter work on
it, Lowever. Evidence presented here combined with the appeal of viewing
learning as a product of both readiness and exposure suggests that the effort
may pay handsome dividends.

Summary and Conclusions

This chapter presents analyses of the effects of dropping out of school on
verbal and mathematics achievement. Initially, a linear specification of the
ef<ects of dropping out is testea. It is found that dropping out produces de-
clines in both verbal and math achievement, as one might expect. These effect
estimates are highly significant statisilically but they are of mcderate magni-
tude.

The linear model is replaced by an interaction model based on a general
theory of how learning is the product of "readiness" and exposura. Readiness

*In the present analyses, the mean of each indicator of readiness was sub-
tracted from its value before taking the product with dropout. This procedure
eliminated the colinearity problem, but adjustment of the resulting coeffi-
cients to reprecent the original model is cumbersome.

104

122




is indexed by current level of achievement, socioeconomic background, and

personal characteristics (race and gender). The interaction model produces

substanially larger estimates of the negative consequences of dropping out of

school than does the linear model--especially on math achievement. It also is

found that dropping ovt produces more serious decline in test scores of blacks

than of whites. Although the predictions of the interaction model are not

born out in every detail, it is concluded that the combination of empirical .
evidence and theoretical superiority of the model ove~ a linear specification

are more than adequate to merit further study of the interaction model.

In brief, four import-.it conclusions are implied by this study:

® Schooling is effective in transmitting general verbal and math skills that
are not necessarily explicit parts of course syllabi. Otherwise, school
dropouts would learn as much (forget as 1ittle) as school stayers.

e Dropping out of school has strong negative impact on basic skills. To the
extent that litericy and calculating skills are desirable for individuals
and society, youth ought to be counseled to stay ir school.

* Dropping out has particularly strong negative influence on the basic
skills of black youth. Intensive efforts to keep black youth in school
appear justified.

e Statistical analyses based on the general view that the product of “learn-
ing readiness” and exposure to subject content produce learning deserve
further investigation. The empirical results of the product model are
much superior to those of the linear model, and the theory associated with
the product model is more satisfying.
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CHAPTER 7

EFFECTS OF CURRICULUM AL COURSE WORK ON
CCGNITIVE AND NONCOGNITIVE CUTCCHES

Review of Past Researzh

Perhaps in part due to increasing availability of longitudinal cata, in-
terest in the effects of curricul:m on post-high school educational and labor
market outcomes has quickened in the past few years. One style of analysis
has been to confine attention to subsamgles of respondents who do not pursue
education beyond high school and to investigate effects of a vocational cur-
riculum on labor market outcomes such as wage, earnings, and unemployment.
There are two important difficulties with this type of analysis. First, it is
difficult to control statistically for selectivity bias associated with self-
selection of sample members into groups that do and do not pursue schooling
»fter high school. Second, information on labor market experience following
high school does not extend over a long enough time period to permit acequate
evaluatica of the full impact of vocational curriculum, Kevertheless, some
important tentative findings have emerged from this line of investigation.

One of the rost important findings of this research is that self-reported
member ship in curriculum tracks such as academic, vocational, anc general does
not form an adequate basis for studying the impact of vocational curricula on
labor market outcomes. First, the correlation between seif-report measures o.
curriculum track and number and sequencing of courses is not high (Canpbell,
Orth, and Seitz 1981; Meyer 198la; Rosenbaum 1980). Second, the impact of
secondary vocational education on post-high scnool labor market cutcomes
depends on the specific vocational course work that one pursues. The most
zonsistent and strongest effects occur for females who take business and
office course work (Meyer 1981b). Some advantage in labor market outcomes
apparently accrues to males who take trade and industrial courses (lleyer
1981b).

The composite picture suggested by these findings is that persons taking
vocational curricula are too heterogenous to be adequately characterized by
vocational and nonvocational or academic and nonacademic. This conclusion
applies whether one takes self-reported measures of curriculum track (e.g.,
Alexander and McDi11 1976) or a number or proportion of courses classified as
vocational (e.g., Rumberger and Daymont 1982).

Studies of the influence of vocational education on labor market outcomes
tend to be motivated, either implicitly or explicitly, by a human capital per-
spective and supply and demand theory. leyer (1981b), for example, studied
the effects of vocational education on present discounted value of an earnings
stream over an 8-year time span. He predicts and observes declining effects
of vocational curricula as the length of time out of school increases. Final-
1y, he takes a theoretical position that supply and demand will, in the long
run, ecualize wages and earnings of vocational and nonvocational students.




A second line of inquiry takes a somewhat different persiective thar the
theory of human capital and market forces just described. First, a broader
array of outcomes of high school curriculum are studied, including coanitive
and attitudinal outcomes in hich school, number of years of schooling complet-
ed. and occupational status, as well as income and earnings outcomes. Exam-
ples of this line of work include Alexander and McDill (1976), Alexander,
Cook, and McDi11 (1978), Heyns (1974), Oakes (1982), Rehberg and Rosenthal
(197%), and Rosenbaum (1976; 1980). Generally, this work has been carried out
within a framework roughly corresponding to the status att-inment paradigm.

An important idea in this type of study is that one of the mechanisms by which
socioeconomic background is transmitted between generations is assignment to
curriculum track in high school. Low-SES youth are assigned to nonacademic
tracks, and this observation cannot be accounted for by ability differences
between SES levels. Curriculum track in turn affects cognitive development,
the nature of the peers with whom one associates, career plans, and other
attitudes (Alexander and McDill 1976).

Rosenbaum (1976) argues that a track system in schools mirrors the larger
social system in microcosm, that the influence of tracking is subtle and pro-
found, and that it shapes the IQ of students in ways that tend to perpetuate
the tracking system. He argues that a rigid stratification system exists in
high schools, based on tracking. The system is analogous to a tournment; one
may fail at any point by being placed in a nonacademic curriculum track. Once
having fallen out of the academic track, it is virtually impossible to reenter
it. Rosenbaum presents impressive evidence of the veracity of this point for
one high school in Boston that he studied extensively. Being relegated to a
nonacademic track led to discrimination in at least three forms; (1) repeated
teacher insults, (2) diluted curriculum, and (3) application of a weighting
system in computing class rank that was extremely biaced against students in
a non¢-ademic track. Since colleges (at the time of the study) placed heavy
weight on class rank, this procedure had important consequences.

The recent Carnegy Foundation report (Boyer 1982) provides independent,
though antecdotal, evidence that nonacademic students are short changed. The
report summarizes as follows:

. « » veccational students are often academically short-changed. This
is, in fact, the most serious issue presented by the current tracking
pattern. (p. 123)

The report cites as evidence of this conclusion numerous comments of teachers
heard during field observations associated with the report. The evidence is
antecdotal, but nevertheless sobcring. A principal in one of the 15 schools
visited is quoted as follows:

The initial assignment is critical and it cccurs in elementary
school. It completely determines what the student will come away
with., Some students come into school, get lost in a nonacademic
1life--do nothing, learn nothing, just hang around for four years.
(p. 125)
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Oakes (1982) comes to similar conclusions. She finds that teachers offer
nonacademic track students a watered down Curriculum that focuses on rudimen-
tary basic »kills rather than an2lytic skills, expect lower performance and
less homework from nonacademic track students, emphasize conformity for non-
academic studies at the expense of problem solving, are less enthusiastic and
not as clear in class presentations in nonacademic classes, are more punitive-
ly oriented toward nonacademic students, and spend less time in nonacademic
classes on instruction. Further, she finds that nonacademic class students
feel les, respected by their peers and view peer relationships as more con-
flictual than do academic tract students. Her conclusior are compromised,
however, by lack of controls for measures of ability, achievement, and socio-
economic background.

Papers by Alexander and his collaborators also have supported the impor-
tance of curriculum track in shaping outcomes such as grades in school (class
rank), math test scores, characteristics of one's peers, and educational ex-
pectation (Alexander and McDill 1976). In a more recent publication based on
long "tudinal data, Alexander, Cook, and McDill (1978) support their original
conclusions regarding effects of curriculum track on standardized achievement
test score, educational expectation, and expectations held by significant Cth-
ers for youth. In each case, lagged values of the dependent variables were 2n-
tered as control variables, thus helping to confirm the effects of curriculim.

In contrast, after extensive statistical analysis, Rehberg and Rosenthal
(1978) conclude that the independent etfects of curriculum trac’ 1in their
upstate New York sample are modest and serve more as a mechanism for trans-
lating "merit" into achievement than for transmitting status between gener-
ations. Jencks and his associates (1972); Heyns (1974); and Hauser, Sewell,
and Alwin (1976) agree with Rehberg and Rosenthal (1978)--curriculum is not a
critical variable in determining outcomes related to status attainment.

Most studies in the status attainment tradition have relied on self-report
of curriculum and have dichotomized the track variable into college and non-
college preparatory. Rosenbaum (1980) shows that student perceptions of cur-
riculum track often do not correspord to official records on student tran-
scritls. Track as defined by official records has a stronger effect on edu-
cational plans and collage attendance than does perceived track. Perceived
track plays a role as ¢ mediator between “objective" track and college plans
but has no important role in determining college attendance, once objective
track is controlled.

The question of the direction of the effeLt among variables such as
educational and occupational expectations, academic achievement (or ability),
and curriculum track merits further study. Rehberg and Rosenthal (1978), for
example, propose far-reaching conclusions about the relative intiuence of
ability or "merit® and status origin on college plans and college entry; their
analyses are based on the untested assumption that "ability" affects track,
and track does not affect ability. Heyns (1974), using cross-sectional data,
also assumes that the direction of effect is from "ability" to track place-
ment. Or the other hand, Alexander and McDil1l (1976) assume that curriculum
track affects math achievement test scores, and Rosenbaum (1975) rroduces
evidence in longitudinal data implying that IQ is affected by track placement.
Clearly, some further clarificatiun of this issue is in order.




If students in nonacademic tracks are subjected to indignities by
teachers, curriculum track should depress attitudes such as self-esteem and
locus of control. This result wculd certainly be predicted from symbolic
interaction theory that indicates that a person's self-concept and other
attitudes are developed through interpersonal interactions. On the latter
point, Rehberg and Rosenthal (1978) summarize speculation regarding the
potentially strong negative effects of being placed in a noncnllege track and
its attendant “failures” on self-esteem. Tiey note that when failure is based
on “merit,” as their analysis suggests, its psychological acceptance probably
is more difficult than it would be if the failure could be blamed on an unfair
stratification system. A similar line of reasoning suggests that school
behavior or deportment might be negatively affected by placement in a non-
academic track--those with low self-esteem and sense of external control of
their fates may act out their frustrations by “misbehaving” in schcol. There
is some ambiguity about wiiether placement in an academic or vocational track
affects work values, and if so, in what direction. On balance, it seems
1ikely *hat both academic and vocational tracks raise commitment to work
values. However, it is possible that the hypothesized frustration associated
with being in a nonacademic track leads to a decline in work values.

The present paper examines effects of both curri:ulum track and course
work on the same 10 outcome variables studied in previous chapters--verbal
test score, math test score, science test score, civics test score, educa-
tional expectation, occupational expectation, self esteem, iocus of control,
work values, and school deportment. The outcomes are closely associated with
outcomes studied in the status attainment work on effects of curriculum track.
But by including both track membership and course work as independent vari-
ables, the study draws on status attainment and human capital traditions. Two
critical issues are addressed: (1) are the pervasive positive correlations
observed between academic track membership and outcomes such as the 10 studied
here due to effects of track membership or due to selection into track on the
basis of these 10 outcomes? (2) Given that part of these correlations are due
to effects of track, are those effects mediated by type of course work? That
is, for example, if academic track membership raises test scores, is it be-
cause those in the academic track take more 2cedemi. courses? If effects of
track are not mediated by course work, then the data lend indirect supoort to
the view that informal discrimination (rather than formal course content)
account for effects of tracking on the 10 outcomes. On the other hand, if
course work does mediate effects of track membership, the results are not
conclusive. Informal discrimination against nonacademic students may occur
more strongly in nonacademic courses than in academic courses. Teachers may
present diluted curriculum in nonacacemic courses that have a majority of
nonacademic students.

The theoretical stance adopted by several scholars who have investigated
effects of tracking imply that track membership is an important intervening
variable between status background and the 10 outcomes studied here. The idea
that track is an intervening variable requires that track membership be influ-
enced by status background. 1lhus, given that effects of track membership are
observed, it is important aiso to examine effects of background on track.
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Since the distribution of vocational and academic courses differs by
gender, the statistical analyses are carried out separately for males and
females. The separate analyses are conducted to allow for possibilities such
as effects of course work taken in business and office on educational plans
are different for males than for females.

Analysis

Presentation of the empirical analyses proceeds in four steps. First, a
model for each outcome is summarized which contains as independent variables
background variables, the lagged value of the dependent variable arnd a dummy
variable indicating membership in the academic track.* The dependent variable
in each model is the time 2 outcome. These anlayses correspond roughly to
results that have been reported in the literature but using data sets other
than HSB (Alexander, Cook, and McDil1l, 1978). These regression models are
motivated by a continuous change model of the following form:

(1) %% = 3g + ayxy +...+ 3;xy + by + c(aca),
where

y = dependent variable (e.g., verbal test score, educational
expectation, self esteem),

g% = instantaneous change rate in y with respect to time (derivative
of y with respect to time),

Xj = exogenous variables assumed constant over time,

aca = academic curriculum track dummy variable (l=yes),
aj,b,c = constants.

Integration of this equation yields a linear equation of the form to be
analyzed by linear regression--

= ak * * * *
(2) Yo = ag * aTXp *e..t AGxy ¢ b yp*¢ (aca)
where the sta-red coefficients are functions of the coefficients in the
differential equation (1) and the length of time between measurements. The
notation yp,y; stands for observations on the dependent variable at time 2
and time 1, respectively. (See Coleman 1968; Doreian and Humman 1976).

The remaining analyses include a full complement of lagged endcgenous
variables, not just the lagged dependent variable of each equation. The set

*Initial data runs were carried out using two binary variables, one indicating
academic track and one indicating vocational track. Results with these two
track variables were essentially the same as those preserted in text. The
simpler versions of the modeis are therefore used.
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of lagged endogenous variables includes base year values of all 10 outcomes
studied here, perceived ability to complete college, parental career
expectations of the youth, and average giade. The analysis is based on a
simultaneous differential equation model in which all endogenous variables are
depicted as affecting each other in an ongoing process over time,

An important conceptual difficulty with the differential equation mocdel is

. that it cannot describe change in a dichotomous variable such as curriculum
track, yet a priori considerations suggest that (1) track may change between
he sophomore ard senior years in high school, and (2) track probably depends
on many of the 10 outcomes under study here (as well as partially determine
them). An adequate conceptualization of a gzneral change model that combines
both discrete ond continuous andogenous variables in a single simultaneous
system has not appeared yet in the literature, and such development certainly
lies outside the scope of this paper. For presert purposes, it is assumed
that track is a proxy for high schooi experiences that can be represented as
continuous variables, and it is included as jointly dependent with the other
10 outcomes. Alternatively, one could assume track to be constant from the
sophomore to the senior year. The resulting regressions that are derived from
the differential equation model are the same irrespective of which assumption
regarding track is made.*

The simultaneous system of change equations is written in the following
terms:

d —
3¥1 = * AKXy teeatd Xyt b11y1+...+b1KyK + cl(aca) »

d p—
(3) a%K = A Ay Xytee et Xyt bK1y1+...+bKKyK + LK(aca) .

d(aca) _
Y = 20100 " B 1 1,050 * 1 1% Bt W * et BFR)
where
Xj = exogenous variables (assuiied constant) ,
Yy = endogenous variables -- jointly dependent ,

aca = underlying continuous variables for which academic tract is a proxy, and

akj' bkk" Ck = constants.

*It should be noted, however, 6 that interpretation «i7 those regressions differ
in critical respects depending on whether track is assumed fixed, and
therefore exogenous, or andogenous. Calculation of totai and indirect
effects, equilibrium values, and effects of track on equilibrium values all
depend in important respects on which assumption is made.
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The notation for aca is distinct from that for th other jointly dependent |
variables to emphasize the fact that it is not the same as academic track--
academic track here is conceptualized as a dichotomous indicator of aca.

The solution to this set of 2quations is a set of linear equations of the
following general form:

J k _
(4) ¥y (t) = ag, + §a§jxj . E.bkﬁ'yk' + Cf\aca)

On adding a disturbance the constant parameters in each equation (3jss Diyis Cy)
can be estimated with linear regression (Coleman 1968; Doreian and Hummz:
1976; Hotchkiss 1979) or by maximum 1likelihood (Arminger 1983).

Analysis of the effects of background on track membership are based on the
model in equations (3). However, as in chapter 4, total accumulated effects
of background are estimated in the absence of controls for the endogenous
variables, under the summptions of zero variance among the endogenous vari-
ables at the beginning of the process.

The analyses of the degree to which course work acts as a mediator of the
effects of track are carried out simpl, by adding the course work variables to
equations (4). If course work acts as an important intervening set of vari-
ables, then the coefficients on track membership should be reduced substan-
tially when course work variables are added to the equations, and the effects
of the course work variables should be present.

As in the general case, (OLS regression will produce biased and inconsis-
tent estimates of the starred coefficients in all the models presented here
unless the disturbances are uncoirelated with all regressors in each equation
(Judge et al. 1982). Such an assumption is particularly hard to entertair
with respect to the lagged dependent variable (Hannan and Young 1977), but
there are few practical atternativees to OLS unless more than two waves of
data from a panel are available. The estimates presented in this paper are
oLs.

Variables

The 10 dependent variables examined in previous chapters of this report
are all included here. Their lagged values are used as controls in each
equation. These variables are as follows:

* Verbal test score--average of standardized reading, writing and vocabu-
lary tests. The input tests had means of 50 and standard deviations of
10.

e Math test score;;average of 2 standardized mathematics tests, each with
mean of 50 and standard deviation of 10.




e Science test score--the standardized HSB cscienre test design2d for the
soohomores (x=50, S.D.=10).

e Civics test score-~-the standardized HSB civics test score.

* Educational expectation--approximate number of years of education the
youth expects to achieve.

* (Occupational expectation--a2pproximate status level in Duncar SEI units
of major occupational group (14 categories) that the youth expects to
achieve. _

* Deportment index--an index of six variables indicating "misbehavior" in
school. The input items are days tardy, days absent but not sick, cut-
ting classes, discipline problems in school, suspensicn from school, and
in trouble with the law. Each item was standardized tc zero mean and
unit variance prior to calculating the index value. High values indi-
cate misbehavior.

* Self-esteem--an index composed of six questionnaire items that ask about
matters such as on.'s feelings of self-worth. The items ack if the re-
spondent takes a positive attitude toward himself or herself, whether
the respondent feels he or she is capable of deing "things® as well as
others, and whether the respondent is satisfied with himself or herself.
Each component was standardizec (X=0, S.D.=1) prior to calculating the
index value. High values indicate high self esteen.

e Locus of control--an index composed of six items that ask about matters
such as one's sense of control over his or ner future. The items ask
for opinions about the relative importance of good luck in getting
ahead, how frequently somebody stops one from getting ahead, whether it
pays to plan ahead, and whether people should accept conditions as they
are. Each component was standardized (X=0, 3D=1) prior to calculating
the index value. High values indicate a sense of control over one's
fate.

® Work values--an index composed of four questionnaire items that ask for
opinions about the importance of steady work, making money, importance
of leisure time and being successful in one's job. Each component was
standardized (X=0, S.D.=1) prior to calculating the index value. High
values indicate strong emphasis on work.*

In addition to the 10 dependent vai-iables defined above, lagged values of
5 endogenous variables were included on the right side of some sets of regres-
sions. These variables are--

*Self esteem, locus of control, a: 2 work values are defined slightly different-
1y than in previous chapters. rhe current definitions include more items, and
those items were not stardardized prior to calculating the index values.
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Perceived coilege ability--whether youth believes he or she has the
ability to complece college. The variable was measured on a 5-point
scale (5=definitely yes, l=definitely not).

Educational aspirations of mother for youth--number of years of school-
ing the youth's mother expected him or her to complete, as measured by
youth's report.

Mother's college expectation of youth--whether mother expected the youth
to attend college after completing high school (1=yes), as measured by
youth's report.

Father's college expectation of youth--whether father expected youth to
attend college after completing high school (1l=yes), as reported by the
youth.

Grade average--youth's grade point average on a 4-point scale, as report-
ed by the youth.

The exogenous variables are defined as follows:

Exc ,enous background and personal characteristics--Hispanic ancestry--
dummy variable representing ethnicity, 1 = Hispanic, 0 = nonHispanic.

Race--dummy variable indicating black and nonblark; race of responderc,
1 = black.

Gander--gender of respondent, 1 = female (used as an interaction vari-
able).

Father out of househo]d;—dummy variable set = 1 if no male guardian
lived in the household, zero ctherwise.

Mother out of the household--dummy variable set = 1 if mother or female
guardian was not in the household, zero otherwise.

Father's occupation--approximate Duncat SEI for father's occupation
based on 14 broad occupational categories.

Father's education--approximate number uf years of schocling completed
by father.

Mother's occupation--approximate Duncan SEI for mother's occupation
based on 14 broad occupational categories (housewife was coded missing).

Mother's education--approximate number of years of formal schooling
completed by the respondent's mother.

Number of siblings--numbe. of brothers and sisters.
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e Family incoune--family income in logarithmic units.

* Possessians index--number of possessions out of a checklist thet re-
spondents have in the home, including 2 or more cars or trucks, pocket
calculator, newspaper, typewriter, place to study, more than 50 books,
own bedroom, and electric dishwasher.

e Home ownership--dummy variable indicating whether parents own or rent
their home (1=own).

e Number of rooms in the house--count of the number of rooms in the home.
A11 the above variables were taken from student reports. In addition, eight
regional dummy variables were included as controls, and missing data dummies
were included for both parent's education and occupation and for family in-
come. Coefficients for the region dummies and missing data dummies are not
displayed in the tables.

The curriculum variables are defined as follows:

e Academic track--self-report of whether the student was pursuing the
academic curriculum track (or college preparatory), l=yes.

e Number of years cf mathematics taken between the sophomore and senior
year, as reported by the student.

e Number of years of English courses taken between the sophomore and
senior year, as reported by the studen..

e Number of years of foreign language courses taken, as reported by the
student.

e Number of years of nistory and civics courses taken, as reported by the
student.

e Number of years of science courses taken, as reported by the student.

e Number of years of busines, and office courses taken, as reported by the
student.

e Number of years of trade and industry courses taken, as reported by the
student.

e Number of years of technical vocational courses taken, as reported by
the student.

The first five types of course work represent academic course work; the last
four represe~t vocational course work.
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Findings

Table 21 displays the estimated effects of curriculum track on the 10
dependent variables, controling only for excgenous variables and the lagged
value of the dependent variable (based on equation [2]). These effects are
strong for both sexes, except on work values. The results do not differ
appreciably by gender, except that academic track membership has a slightly
stronger positive effect on the educational plans, occupational plans, self
esteem, and deportment of males than of females. Perhaps the most striking
observations in this table are that curriculum track does influence academic
achievement even after lagged academic achievement is controlled. These ob-
servations if they hold under added controls, would support resu ts reported
by Alexander, Cook, and McDill (1978) and by Rosenbaum (1975).

Selection into the academic track may depend on not only the controls in-
cluded in the models reported in table 21, but aiso on an array of attitudinal
and behavioral factors, including all 10 of the outcomes studied here, par-
ental career expectations of the youth, grades in school, and perceptions of
academic ability. To account for these possible confounding effects, addi-
tional controls were added to the models (see equations [4]). The revised
regressions include as independent variables all the exogenous variables
(family status, personal characteristics, and region), lagged dependent vari-
able, lagged (sophomore) value of each of the 10 outcomes reported in table
21, plus mother's educational expectation of the youth, mother's expectation
that the youth attend college, father's expectation that the youth attend
college, youth's perceived ability to complete college, and youth's average
grade--all measured at the sophomore year. The results of these calculations
are reported in table 22.

Inclusion of controls for the additional lagged endogenous variables
effected a marked reduction in the estimated coefficients associated with
membership in the academic curriculum trac< on every outcome. For males,
formerly highly significant effects on science test score, civics test score,
occupational expectation, locus of control, and deportment are reduced to
insignificance. The magnitude of the coefficients that remain significant all
are reduced suhstantially. similarly large reductions of the coefficients
occur for females, but the pattern of coefficients that are reduced to
insignificance differs from that for males. For females, formerly significant
coefficients on occupational expectation, self esteem, locus of control, and
deportment are no lunger significant. Lack of effects of track on locus of
control and self esteem tend to undermine claims that nonacademic students
suffer repeated indignities in school.

These observations have important implications for published work in which
it is concluded 'hat track affects variables such as educational plans, col-
lege attendance, and IQ scores (e.g., Alexander, Cook and '"cDill 1978;
Rosenbaum 1976). Nore of these studies control for an extensive set of prede-
termined variables as done in the regressions rcpurted in table 22. Conse-
quently, conclusions of those studies must remain open to serious dcubt.

Despite these reductions in the estimate- effects of track, a residue of
significant and substantively important effects remains. The impact of
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TABLE 21

EFF_CTS OF ACADEMIC TRACK ON 10 OUTCOMES
CONTROLLING FOR EXOGENOUS VARIABLES AND LAGGED DEPENDENT /ARIABLE

Effects of Academic Track

Females | ~Males
angardize Unstandaraized i I
Dependent Variable Coefficients  Coefficients | Coefficients  Coefficients
Verbal test score .0487 L943*** i .0516 1.059%**
Math test score .0987 1.974%%* i .0938 2.147%%*
Science test score .0878 1.809%** i 0574 1.278%**
Civics test score .1280 2.698*** i .1237 2.847%%*
Educational expectation .0986 .4943%** i 3317 702%**
Occupational expectation .0589 2.569%** l: .1073 5.374%**
Self esteem .0254 .0332* E .0634 .0879***
Locus of control 0624 anyes | 0758 0963+
ok values - 0017 S0 ] - .08 - .0094
Deportment - .0279 - .1926* i - .0453 - J4917*
.

NOTE. Each equation contains controls for race, ethnicity, and 11 exogenous variables,
including parental status variables and family income. To conserve space,
coefficients of these variables are not tabulated. (See list of indepencent
variables in table 23.)

*p< .01,

" p < .001.
*** 5 < .0001.
(two tailed test)

1 . :w
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TABLE 22

EFFECTS OF ACADEMIC TRACK ON 10 OUTCOMES
CONTROLLTNG FOR EXOGENOUS VARIABLES AND AN ARRAY OF LAGGED
ENDOGENOUS VARIABLES, INCLUDING LAGGED DEPENDENT VARIABLE

Effects of Academic Tracx

Females | Males
Standardized Unsfandardized | Standardized  uUnstandardized
cependent Variable Coefficients Coefficients E Coefficients Coefficients
Verbal test score .0220 L4263%** i .0168 .3456*
Math test score .0455 LO111%** i .0457 1.000g***
Science test score .0223 L4591%* i - .0048 - .1073
Civics test score .0293 LE170%* i -0082 .1883
Educational expectation .0415 .2081%** i -0635 -3390 "
Occupat ional expectation .0005 0211 i .0229 1.149
Self esteem .001/ .0023 i .0321 .0412%*
Locus of control - 0018 o071 .0a 0062
Work values .0116 .0062 i .0022 .0012
Deportment - .0147 - .1017 g - 0201 - L2258
'

NOTE. Each equation contains controls foi race, ethnicity, and 11 exogenocus variables,
including parental st2tvs variables and family income. To conserve space,
coefficients of these variables arc not tabulated. (See list ¢f independent
qiriabiec in Lable 23.)

*: ps .t
o s .001.
I n o< 0001,
(t.5 tailed tezi;
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membership in the academic track has strong effects on the math test scores
and educational a2xpectations of both sexes. Small but statistically signifi-
cant effects on verbal test score and self csteem ar= present for males.* For
females, statistically significant effects also occur on verbal, science, and
civics test scores.

Given that memberchip in the academic curriculum track does exercise inde-
pendent influence on some uf the 10 outcomes, it is of interest io determine
effects of statis background (family status and persunal characteristics) on
base year curriculum track., The fundamental idea in so doing is to compiete
the links in the following chain model:

Test scores
Career expectations
Track, Attitudes

Soph. yr. J > Deportment,
Senior year

SEB

where.SEB stands for socioeconomic background. Alexander and McDill (1976)
view track as an important intervening variable of this sort.**

The intervening variable model depicted above excludes variables such as
test scores, school grades, ard career phans prior to the sophomore year that
might be expected tc intervene between SEB and trark in the sophomore year.
Effect estimates that exclude these intervening variables should be interprot-
ed as total effects of SEB accumulated over the entire life of the process.

To do so requires three pivotal assumptions: (1) background variables remain
constant over time, (2) coefficients in the model of change are con-tant over
time, and (3) the variance uf the outcome measures is zero at the bteginning of
the drocess. (See chapter 4 of this report.) The assumption of homogeneity
at the beginning of the process may appear more unrealistic than it actually
is. An endogenous variable such as verbal test score measures verbal skills.
Verba« skills are nonexistent at birth; hence, there is nerfect homogeneity.
The homogeneity assumption nevertheless presents some troubling conceptual
issues, Discussion of those issues lies beyond the scope of this chapter, but
the issues probably are not more troublesome than many other assumptions typi-
cally requirei for causal inference. One of the chief values of the differen-
tial equation model developed in chapter 4 is that the assumptions are made
explicit,

Given that total effects of SEB on track are observed, it is of interest
to examine by what mechanisms they operate. Do academic achievement, career
expectations, and the 1ike account for these effects? While the HSB data do

*The ~ffect on occupational expectations of males very nearly reaches
<ign::’cance at the o.e percent level (p < .0131).

**1.ey extend the chain model to post high-school outcomes.
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not contain measures of likely intervening varijables collected pricr to the
sophomore yeur, it is feasible to gain : siderable insight into the inter-
vening mechanisms by estimating models i wnich senior year track is the
dependent variablc, and SEB, sophomore track, and the variables hypcthesized
to intervene between SEB and track are included as independent variables.
Given that the linear differential equation model were an exactlv accurate
depiction of the process, these estimates wculd generate the same expected
values of the coefficients as those obtained from data colected earlier in
repondents' lives. Presuming that the differential equation model is only a
rough approximation, the estimates using sophomore and senior year data must
al1so be viewed as rough approximations of results that would be obtained with
eighth grade and sophomore data.

Table 23 displays four sets of estimated effects of SEB on track. The
first column shows estimates of total effects of SEB. Here sophomore track is
the dcpendent variable, and the only independent variables are SEB (and region
dummies). In the second column, senior year tr2ck is the dependent variable,
SEB, region dummies (coefficients not shown), sophomore year track, and a full
complement of hypothesized intevening variables are included as independent
variales., In column 3, tiie only intevening variables are measures of academic
achiesvement--verbal test score, math test score, suience test score, civics
test ore, and grade average--all measured at the sophomcre year. Column 4
presents estimates which exclude these achievement variables from the equa-
tions but include all the remaining intervening variables. The intervening
variables in these equations are all measures cof career expectations, atti-
tudes and deportment. Comparing coefficients on SEB in the first two columns
shows the extent to which the total effects of SEB on track are mediated oy
all the intervening variables combined. Comparison of the SEB coefficients in
the last 2 columns indicates the relative impertance of achievement and atti-
tudes (mostly career expectations) in mediating effects of SEB on track. The
set of interveners which effects the largest reduction in the total effects of
SEB comprises the more important set of intervening mechanisms.

Irrespective of gender, total effects of family background on track are
substantial. A11 the major components of family background--parents educaticn
and occupation, family income, number of siblings, and possessions exhibit
highly statistically significant coefficients with the expected signs. The
magnitude of effects of both parents' education and (log of) family income are
particularly strong. In contrast, effects of race and ethnicity are not sig-
nificant when the other background variables are controlled.

A large part of the total effects of SEB are indeed mediated by the in-
tervening controls introdui.d in the models reported in column 2 of table 23.
0f the formerly significant coefficients, only those associated with father's
education and family income remain significant with all intervening variables
included and for both sexes. Mother's education remains significant at the
.01 level for females and is nearly so for males (p ¢ 013). Additionally, a
small positive effect of race on membership in the academic track is now ob-
served, The total effect of race is approximately zero due to its negative
impact on family status and tests scores, its positive effest on career
expectations, and the posi‘-ive effects of both status, test scores, and
expectations on academic track.
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TABLE 23
EFFECTS OF BACKGROUND ON CURRICULUM TRACK

Females
Control for Control for

Total A1l Lagged Acacemic Control for
Independent Variables ffects Endogenous Vbls Achievament Attitudes
Race (1=black) .0024( .0031) .0325( .0433)™* .0756( .1007)**  -.0164{-.0218)
Ethnicty (1=Hispanic) -.0065(~-.0101) .0169( .0270) .0304( .0486)*™*  -.0085(-.0136)
Father's occupation .0557( .0011)**  ,0192( .0004) .0257( .0005) .0297( .0006)*
Father's education 2503( 0237y .0828( .0081)***  .1252( .0122)™*  .1iC4( .0107)**%
Mother's ocrupation .0419( .00U8)*™*  -.0038(-.0001) .0082( .0002) -.0004(0.0000)
Mother's education JA321( .0175)™*  .0885( .0120)**  ,1203( .0163)**  ,0970( .0131)***
ho. of siblings -.0434(-.0096) 00257 .0003) -.0061(- 0021) -.0030(-.0007)
Father out of household .0129( .0159) L0ea! .C110) .0035( .0044) .0081( .0102)

(1=yes)
rbt(:tller o;xt of household -.0320(-.0688)** .0015( .0033) -.0028(~.0061) -.0015(-.0033)
=)-5
Log of family incame .1124( .0535)* 1379 .0672;™*  .1639( .0800)™*  ,1542( .0752)***
No. of possessions _0812( .0959)***  -.0178(~.0425) -.0033(-.0079) -.0202(-.0483)
Home ownership (1=yes) .0208( J234) -.0059(-.0068) -.0058(~.0067) -.0040( -.0048)
No. of rooms in hame .0178( .0048) -.0078(-.0021) -.0083(-.0022) -.0047(-.0012)
133
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TABLE 23--Continued

Males
Control for Contrg? tor
Total A1l Lagged Academic Control for
Independent Variables Effects Endogenous Vbls Achievement Attitudes

Race (1=black)

Ethnicity (1=Hispanic)

Fatier's occupation

Father's education

¥other's occupation

Mother's education

No. of siblings

Father out of household
(1=yes)

Mother out of household
(1=yes)

Log of family income
No. of possessions
Home ownership (l=yes)

No. of rooms in hame

.0101( .0133)
-.0072(-.0101)
L0698( .0014)%**
2366( L0227 )%
.0490( .0009)**
.1334( .0151)***
- .0370(-.0077)
-.0071(-.0088)

-.0168(-.032%)

0717( .0353) %
.0386( .0861)***
-.0040(-.0045)

.0365( 0085 )%

L0319( .0439)*
.0084( .0124)
.0079( .0002)

.0854( .0086)***
.0096( .0002)
.0481( .0057)
.0037( .0008)

-.0022(-.0029)

,0055( .0112)

L0811( .0416)*+
-.0023(-.0054)
-.6303(-.0361 )%+

.0153(

5370)

L06C5( .0Qa2)we*

.0198, .0292)

.0365( .0006)*

.1358( .0136)%**

01707 .0003)

L0666 .0079)**
-.0031(-.0007)
-,0027( -.0035)

.0062( .0126)

J1101( .0506)***
.0116( .0269)
-.0342(-.0407) *+*
.0092( .0023)

-.0145(-.0.0)

-.0146(- .0214)

,0160( .0003)

1161( .0116)***

.0177( .0003)

.0548( .0065)*

-.0011(-.0002)

-.0086(-.0112)

.0013( .0C26)

L0715( .)366)%**
-.0049(-.0113)
-.0241(-.028/ )*

.0213( .0052)

NOTE.
unstandardized.

*p < .01,
** p s .001.
*** p < .0001.
(two tailed test)

4ain entries are standardized coefficients; those in parentheses are




Even though the direct effect of father's education remains significant
for both sexes, and the effect of mother . education is significant for fe-
males and nearly so for males, the magnitudes of these effects as compared to
corresponding total effects are reduced dranatically. The effect of father's
education reduces from .237 to .085 (standardized coefficients) for males and
from .250 to .083 for females. Th~ reduction on mother's education is from
.133 to .048 for males and from ,i32 to .089 for females.

In striking contrast, the effects of family income actually increase when
the intervening controls are added. These apparent anomolies are due to the
following facts: (1) the dependent variable in ihe equations estimating total
effects (column 1) is track measured at time 1, (2) estimates of direct ef-
fects (columns 2-4) of SEB on track were carried out with time 2 track as the
dependent variables and (3) the total effact of income on track increases
substantially from the sophumore tc the senior year. For males the increase
in that total effect is from .072 (sophomore track) to .155 (senior track).
For females, corresponding effects of income on track are .112 (sophomore
track) and .253 (senior track). (These figures are standardized regression
coefficients.) For both sexes, the effects of income more than double in the
last two years of high school!* Apparently the reality of financing a college
education weighs increasingly heavy as the time approaches to begin college.

It is important to notice that the realities of financial pressures affect
track placement of females much more strongly than they do males. An increase
of one logarithmic unit of income increases “he chance of males being in the
academic track by about 4.6 percent; whereas the corresponding figure is 6.7
percent for females. In dollar units, an increase in family income from
20,000 to 54,366 dollars is associatec¢ with a 4.6 percent increase in the
chance of heing in the academic track for males, and a 6.7 percent increase
for females. Because the effects are not linear, dropping income from 20,000
dollars decreases the chance of being in the academic track more rapidly than
increesing income increases the chance.

The last stage of the analyses is to add course work to the equations for
each of the 10 outcomes. Results of these calculations are shown in table 24.
Most of the statistically significant effect estimates in table 22 retain sig-
nificance when controls for course work are added. The most notable exception
is the effect of track on educational expectations of females. The estimated
effect without course work in the equations is .0413; this is reduced to .0187
when course work is added and p falls just above the .01 significance level
(p < .0142). The estimated effect of track on science test scores of females
also drops below statistical significance when course work variables are
included, but, again, the probability level is nearly significant even with
course work inciudec (p € .0103). In broad summary, course work accounts foi
part of the effects or track, but not all of them. Statistically significant
and substantively important effects of track cannot be fully accounted for by
the pattern of courses that students take during their last two years of high
school,

*The dynamic model expressed by the differential equation predicts a slight
increase, but nothing apgroaching a doubling.
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TABLE 24

EFFECTS OF CURRICULUM TRACK AND COURSE WORK ON ID QUTCOMES

Females

Dependent Variables (time 2 seasures)

Verbal Math Science  Civics
Test Test Test Test  Educatiomsl Occupational Self Locus of Work
Scores Scores Scores Scores Expectation Expectation Esteem Control  Values Department
VERBAL1  0.575Geer Q. 14718m¢ 0.20938+ 0.327188¢ 0.068203+ Q.085%+4+ 9,0135 9.172314¢ -3.0551¢  0.0201
(0.6095) (0.1689) (0.2359) (0.3772) (0.8187) (8.2847: (0.0010) (@.9111) (-9.0016) (O.0976)
MATHSD21 0. 071488% Q. AES2HM Q. 080Ases 0.032351¢  Q.039%4+ 4.%50 0.8000 -3.0045 -0.0:72 -0.0034
(6.0762) (0.5131) (0.0973) (0.0688) (0.0110) (-0.911%) (0.0009) (-9.0003) (-9.0985) (-9.0012)
SCINSD2!  0.876 104 Q. 082%%e% . 3753s+ Q073184+ 9.P0181 2.0025 -9.0014 8.9387¢  -2,0696%4 0,004
(0.9733)  (0.0828) (0.3847) (G.9787) (0.084S) (0.0054) (-9.0001) (0.0923) (-3.0918) (0.0813)
CIVCSD21 & 0326 . %65 0.0087 €. 147T4ve  0.0163 8.0186 %.0971 8.0173 2.9153 9. 2034
(0.0586) (0.0064) (.0089) (0.1543) (0.0841) (V.0483) (0.0005) (0.wid) (0.0204)  (9.0812)
EDASP1 0. 6044 0. 0730 0. 0005 0.0118 0.286284% 9,0433%¢  0.8114 9.8112 2.0197  -0.0434
(0.0162) (0.1784) (0.0329) (0.0468) (0.2706) (0.4997) (0..B) (3.092%) (9.%928) (-9.8563)
{CCASP1  0.0150%¢ —0.0127 -S.0822 0.02850  0.0219% O, 14061%% 2,087, 0.2285 8.00i8  -9.9273¢
(0.0871) (-9.0062) (-6.0011) (0.9148) (0.0827) (2.1507) (-0.0802) ...#996) (0.0032) (-0.0845)
CONCPT! 0. 824584+ -4, §G64er -9, 02DA%E @, 03454+ 0.D063 8.0252  0,42744s% 0.9071%e% -0.0086  -B.03{5
(-9.3588) (-6.3951) (-6.4849) (-4.3427) (0.0242) (0.8174)  (8.4144)  (9.9760) (-9.0034) (~9.1614)
LOCUS1 0.0616%8 .G2082:  0.0582¢4¢ Q. 9712 0.0276w  R.2143 0.2584¥%% 3, 3200944+ 3. 0080 9.2093
(1.622%) (9.3562) (1.8287) (1.2863) (8.1iE3) (9.532%)  (0,08653)  (0.33¢8) (-0.2837) (0.9%51)
HORKVAL1 0. @24T#1: @, 016440 -9.0176¢ -0.0096 0.0015 -d.2124¢ -0.0079 8. 8012 9.24510%¢  9.0173
(-9.8957) (-0.6151) (-0.680%) (-9.3781) (9.0138) (-1.8182) (-9.8194) (0.8827) (9.2434)  (8.2208)
SMDEPRT! -0.0183 -2 8084 -0.0129 -B.077 -0.9149 -0.8478 8.014 0. 0945 9. 2044 0. 3673¢e
(-8.8311) (-8.9257) (-9.9406) (-0.0249) (-9.8114) (-0.8321) (0.M822) (0.0018) (0.2094)  (0.3867)
CoLABLt  -8.0813 0. 0063 0. 027 0.9088 0. 047% ¢ 2.0153 0.9599++¢ 0, 06004¥+ Q. 3064 2.%273
(-0.0125) (5.0608) (0.8272) (0.9897) (0.1157) (0.3228) (0.8376) (9.9339) (8.94!7)  (9.99%)
ACRDNICI . 0227 (. 0262004 O.0169 5,025 00189  -9.0829 8.3 9.0812 2.3178 -8
(0.4391)  (0.5241) (0.3482) (0.5860) (0.9949) (-9.1280) (0.0065) (0.0914) (0.099%) (-9.0823)
YMATH2? -0.623648% 0. 1033044 -4.8213¢  -0.0149 0. 059644 -Q.31802 A.0122  -0.0061 2.8197  -3,03%t+
(2.2499)  (1.836%) (-9.21%%) (-0.1573) (0.1739) (-9.2232) (-9.0080) (-9.093%) (0.4853) (-0.i3M0)
YENBLZZ  0,01564¢ -9,02290¢ 0.0012 9.0675 0.00908  0.03Nr 0,814 g.e2x 9.8009 -9.8015
(0.2499) (-0.3778) (0.9199) (0.1316) (0.1199) (1.4318) (0.8132) (8.8195) (0.0884; (-0.8083)
YFORLNG2 0.0141¢  9.2265¢4¢ 0,0031 8,0127 9.0353es  0,8028%¢ -9.8211  -9.8055 0.0849 -9.9150
(0.9727)  (9.1409) (0.9169) (8.0711) (9.8471) (9.3802) (-4.0873) (-9.08!7) (0.0007) (-3.0273)
YHISTZ2 -.0822  -0.8223+¢ O.0809 8.034812 0,019  0.0009 8.0039 -0.0056  -9.0151 8.8:5
(-5.0263) (-9.2778) (0.0107) (0.4440) (-0.0577) (0.0249)  (0.9931) (-0.0043) (-0.8949)  (8.8653)
YSCIENC2 0. 0168%  0.03264e¢ 0,9584%4+ -0.0062 2.05312  Q,0060 0.8129 0.00%8  -8.2i31  -9.030%#
(0.1545) (0.3228) (0.5958) (-0.9644) (8.1316, (0.i291) (9.0083) (3.%%%2) (-9.203%) (-0..%2)
YBUSOF22 0. 9156%+ -9 “167¢ -9.8127 0.9336444 -9,039%4¢ 0,0214 0.08283 8.2:138 9. 246644+ -3.2612%%+
(6.1246) (-0.1378) (-0.1089) (0.2925) (-9.0825) (0.3841) (0.0844)  (0.0867) (.3103) (-3.1743)
TROINZZ  O.0006  -9.0479 9.0107 0.0066 -0.0828 -0.0217 9.00863 9. 8865 0. 2067 8.03354+
(0.9109) (-0.1427) (0.1983) (0.1212) (-9.0892) (-9,8528) (0.8874, (0.2069) (0.2032) (@.229i)
YTELNC22 0. 0008 .05 0.0005 -0.0114  -0.0184+ -0.03d3+s+ 0.0032 . 8040 9.08358 2.2115
(-3.0109) (0.9978) (0.8107) (-9.2332) (-9.0982) (-1.5296) (3.0040) (0.0092)  (0.2330)  (0.2804)
YOTHVC22 -9.8221%4+ -Q.0136¢ -0.0035 -0.0199+ -9.8037 -0.8189  -0.2043 O, 8233 2.0140 0. 3384
-8.2129) (-9.1358) (-9.9356) (-0.1993) (-0.0893) (-9.4093) (-9.0828) (0.2820) (0.0837) (0.3278)
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TABLE 24--Continued

Males
Dependent Variables (time 2 measures)
Verbal Math Science  Civics
Test Test Test Test  Educational Occupational Self Locus of  Work
Scores Scores Scores Scores Expectation Exoectation Estees Control  Values Deczartmen’,
VERBAL!  O.5583%xx 0. 115088+ 0, 197Gese 0,2909s 0. 0732se+ 0, 102143% B, 9253 8. 1180¢¢s -0, 25014+  0.2C30
(0.6004) (0.1378) (0.2385) (8.2506) (0.8219) (0.2679) (9.9918) (9.0979) (-0,0817) (4.Bi42)
MTHSI2! 0. 0827¢8¢ 0503758 0, 1805¢23 0,066428¢ 90,0499+ -§.0224 8.9082  -3.0361% -9.23%8¢ -0.2i12
(9.0815) (0.3538) (0.1097) (0.9734)  (9.8128) (-9.8562) (3.90R%) (-¢.0822) (-9.010) (-4.0839)
SCINSD21 6. 0997e4+¢ O.0T120es 0.39%ses §.11%4%e¢ 0.0200 0. 3002 .01 . 0079xes -0, 0400  9.0174
(0.0935) (0.8745) (0.4064) (0.1255) (9.0059) (9.0004) (9,0008) (9.0051) (-9.00i@)  (O.2886)
CIVCSD21 6. 047104+ -0, 8038 5.8241%  §.145208¢ 00140 8. 2154 9.0168 9.0433e4¢ 3,0156 9.0818
(0.6448) (-0.0048) (0.8244)  (8.1519) (0.9034) (0.0351) (3.0010) (0.3425) (9.0024) (9.083))
EDASP1 0191  S.2T6H 0.0127 0.0331¢  0.26940% 0,0893sex 2,9328 2.823; 8.0053  -8.0485+
(0.0713) (0.1144) (9.9511) (9.1381) (0.26068) (8.8112) 475)  (9.0853) (8.8285) (-8.0797)
CCASPT  6.013F -A.M12 -0.0000 0. 0005 0.93860s B,211288¢ 4014 8.83192¢ -2.6128 2.8117
(0.0053) (-0.0006) (-0.9622) (0.0082) (0.9941) (B.2127 (-0.0800) (0.2008) (-B.0¢01) (0.3826)
BTl -0.0056  -4.0007 8.012 -0.179 -9.%883 .21 9.3575¢x¢ 2.1211#%¢ 2,0189 9.00:8
{-3.9888) (-0.0123) (0.2099) (-9.2997) (-9.8333) (9.8557) (9.3529, (0.¢387)  (0.0@76)  (@.8132)
LOCUs1 0. 833448¢  0.0126 03458 9,043500¢ -0, 0070 .83% 0.04%3ex 2, 203048+ -8,0123 2.2078
(0.6589) (9.2359) (0.6213) (8.8171) {-0.8303) (8.9624) (9.@522) (9.27%2) (-8.0053)  (Q.0674)
WORWLT -9.9113  -0.0110  -0.0831 -9.0061  -0.0882 0. 319 p.e12 -3.0141 9.2203#x% 2.023%+
(-3.423N)  (-0.4624) (9.1251) (-0.2575) (-9.60793) (0.1728) (9.9289) (-9.3329) (.20i7)  (.4672)
SHDEPRTI -0, 02A0ses -0, 92080 -0.8237¢% -0.0156 -0.0047 -9.0073 0.0115  -0.0804  -d.8i21 9.3428 1ee
(-0, 0573) (-0.055)) (-6.0613) (-6.0M7) (-9.0829) (-9.0424) (B.3917) (-0.0001) (-9.0087) {Q.43.7)
COLABLI  6.03158% 0.0308ess 0.01%4+  0.0288¢  0.0533ee+ 0.0330¢  D.0654+e+ ), 066%+++ -3,0i04  -0.028!
(0.2782) (0.3828) (0.1833) (G.285@) (@.1451) (9.711@) (0.8361)  (0.9385) (-9.2023) (-0.:1309)
ACADNICI 6.81508 @ 0263wes -0, 0841 8.0673 9.041 1048 8,0063 8.9327¢  2.8020 9.2043 -0.0123
(9.3089) (6.6823) (-9.8912) (8.1682) (.2192) (0.3155) (0.8429) (2.0025) (@.2822) (-9.1333)
YATHZZ  -0.027T7eex 0.0932we¢ -0.8185  -€.8318%+  0,05061¢ Q.2331%  8,0176 8.0125 8.0130  -2.2550%#+
(4,2682)  (1.0851) (-9.1944) (-4, 3362) (9.1272) (8.7799) (0.018) (@, 0073)  (3.2032) (-9.28i3)
YENGLZ2 G.0153¢ -Q.0207TH -, 0815 .85  .0073 9.0138 8.812! 2.0853 -d.0i12  -0.901
(€.2233) (-9.3311) (-0.0226) (B.4148) (0.0293) (.4841)  (9.9108) (9.8853) (-0.0041) (-0.0881)
YFORLNG2 9. 8822 056 09424828 -0,0149 8.02328%  2,0025 -2.9112 -0.0892  -D.214A5 2.8257+
(~3.8118)  (0.9334) (-9,2448) (-9.9887) (0.9320) (0.8318) (-9 M37) (-9.0830) (-0.0820) (0.0722)
YHIST22 0. 0151 -9.0120 9.0014 2.0330eer 0.9143  -0.002%  -2.0055  -0.(3048  -0.000°  -2.2061
0.1757) (~8.1961) (0.8173)  (8.4319)  (0.9433) (-9.0678) (-9.2640) (-8.0829) (-9.388:) (-" A7J)
YSCIEN22 6. 0835 203321 §, 0641884 Q. 0023 0.9583%x+ 2.2301#¢  0.3080 9.0033 9.0091  -9.9227
(0.8330) (0.3433) (0.6554) (0.9238) (9.1426) (0.8059)  (0.00847)  (B.0054) (9.%822) (-9.1i28)
YRUSOF22  0.9085  -b.d216e -0.01T0  3.0151 9.02508e0 Q.037%2e+ 3.0098  -0.215 2.0236 -3.837
(0.09%5) (-0.2733) (-0.2095) (8.1924)  (0.0738) (1.8483) (9.0063) (-9.90i1) (0.0060) (-8.8223)
" YTROINZ2 -0, 022984 -0.0230ve0 -9.0828  -0.0190  -0.0562++ -Q,0675exe 0.0120 2.9030 2.2088 .07
(-3.1883) (-9.2114) (-6.0176) (-9.1751) (-9.1282) (-1.3564) (8.0062) (0.2815) (8.20:8) (0.2778)
YTEDNCZZ2 -0. 0010 0.0140¢  0.0188+ -0.5084 0.0014  -0.0271%  D.00%3 2.0049  -3.2137 2.0:06
-0.0037)  (Q.1S73)  (9.2057) (-9.0948) (0.0036) (-9.6643) (9.0059)  (9.803;) (-9.8835) (@.0366)
YOTHVC22 -0.0162¢¢ -0.01710¢ €.8113 -.8237¢+ -0.0032  -0.8167 -0.23107 -3.028i++ Q.2068 0.0:48
(0. 1475)  (-0.1740) (8. 11177 (~9.2419) (-0.8217) (-9.3784) (-0.M061) (-9.8159) (C.08:6) (0.07:4)




TABLE 24--Continued

NOTE. 1. Coefficients not shown in parentheses are s:andardized OLS
regression coefficients.

2. Coefficients in parentheses are corresponding unstandardized
coefficients.

3. Each equation contains controls for 8 region dummies and 13
exogenous variables, including race, ethnicity, family status, and
family income. Coefficients for these controls are not tabulated,
to conserve space.

* o< .01.

** p < .001.
*** p < .0001.
(two-tailed tests)

Definition of independent variables

VERBAL1 = Verbal test score (tl)

MATHSD21 = Math test scores (t1)

SCINSD21 = Science test score (tl)

CIVICSD21 = Civics test score (tl)

EDASP1 = Educational expectavicn (tl)

0CCASP1 = Occupational expectation (tl)
CONCPFT1 = Self esteem (t1)

LOCUS1 = Locus of control (tl)

WORKVAL1 = Work values (tl)

SMDEPRT1 = Neportment (t1)

COLABL1 = Perceived college ability (tl)
ACADMIC1 = Academic curriculum track (tl1)
YMATH22 = Number of math courses

YENG22 = Number of English courses

YFORLNGL = Number of foreign language courses
YHIST22 = Number of history and civics courses

YSCIEN22 = Number of science courses
YBUSOF22 = Number of business and oftice courses
YTRDIN22 = Number of trade/industry courses
YTECHC22 = Number of technical courses
o 1
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typotheses proposed by Rosenbaum (1576) Oakes (1983) and others indicating
alternative mechanisms to account for tracking effects are not entirely contra-
dicted by these findings, but they are not strongly suppcrted. These authors
argue chat numerous discriminations against nonacademic students account for
effects of track. While the evidence presented nere lends indirect support to
these clains, that evidence is not compelling. First, effects of track that
cannot be accounted for by mechanisrs other than direct discriminations are
small. Second, we have seen that estimates of tracking effects are sensitive
to the set of controls that are included. It is possible that a more complete
set of controls would further reduce estimated effects of track. Third, con-
vincing evidence that discrimination against nonacademic “rack students is an
important reason for the effects of track obcerved here requires direct mea-
sures of discrimination (sce Oakes [1983] on this puint). Fourth, effects of
track on self esteem and locus of control are essentially zero. 0n the other
hand, the measure of track used here is self report. As Rosenbaum (1980)
shows, a measure of track taken from student transcripts produces larger
effects than a self-report measure. Further, equations estimated in this
paper do cointain a much more extensive set of controls than most past work on
the topic.

The estimated effects of the different types of course work exhibit some
curious patterns. It is certainly sensible that number of years of courses in
English would have a positive effect on verbal test score, but 1t is difficult
to explain why number of years of math should reduce verbal test score--for
both sexes. Likewise, why should years of English reduce math test sccre for
both sexes? No effects would not be parcicularly surprising, but negative
effec.s are puzzling. It would not be difficult to explain regative effects
0. rath courses on verbal test if number of course: in Engiish (and many other
types of courses) were not controlied. In the absence of controls, a small
negative effect might be predicted because as number English courses increases
the time left to take math cnurses decreases. ¥ith number of En,lish courses
constant, however, this explanation is not satisfactory. Of course, an en-
tirely analoguus argument applies to the regative effect of number of math
courses on verbal test.

It is even more difficult to explain the significant negative effect of
number of math courses on science test scores of females and nearly signifi-
cant effect {p € .0122) for males. Likewise the comparatively strong negative
coefficient of math courses on civics test score of males is not sensible.
This coefficient also is negative for females but not statistically signifi-
cant (g € .0777). The significant negative effect of anumber of years of
foreign language on science test scores of males is equally inexplicable.
Foreign language has a positive effect on math test scores of women. The
latter effect is not quite as perplexing, but why foreign langucge instruction
should affect math achievement in any manner is unclear. Why it would have
opposite effects on males and females is even less rlear,

Certainly, many of the effects of course work are sensible, Years of Eng-
lish raise verbal test score. Years of math raise math test score. VYears of
science raise science test score. Years of civics and history raise civics
test score. A1l these coefficients are positive and highly significant for
both sexes. Moreover, vears of course work in academic elective subjects such
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as math, science, and foreign language raise educational expectation, as one
would expect. Similar though weaker and less ~onsistent effects are observed
on occupational expectation level.

There is a tendency for number of years of courses taken in elective ac-
ademic subjects--math, science, and foreign language--to improve deportment
in school (the summary deportment measure is an index of "misbehavior" in
school). Math and science courses improve deportment for both males and
females. Foreign language courses also tend to do so for females but the
coefficient is not statistically significant (p < .0931). On the other hand,
years of foreign language leads males to misbehave more.

The pattern of effects of vocational course work is particularly inter-
esting. One of the most salient findings is that vocational courses exhibit
mixed effects. Business and office courses raise verbal test score for fe-
males but not for males. They tend to defiate math and science test scores
but raise civics tesc score, for both genders. Technical courses raise math
and science scores of males but not of females. frade and industry ccurses
and, especially, the residual "other vocational courses" tend to deflate test
scores and career plans. The pattern of effects of business and office
courses on career plans and work values is especially noteworthy. Business
and office courses deflate educational expectation and increase work values
for females. For males, business and office courses raise educational and
occupational expectations and also raise work values. It appears that busi-
ness and office course work serves different functions for the two seres. For
females, it prepares them for middle and lower lovel office work with short or
nonexistent career ladders. Fo: nales, it prepares them for upper level white
coilar jobs that require college education.

The evidence regarding effects of vocational courses suggests the follow-
ing general conclusions: Vocational courses may lead to desirable cutcomes
1ike improving basic skills and work values, bui they may also lead to dele-
terious results. Whether raesults of vocational courses are favorable or nct
depends on which vucational courses are taken and w..ether the student is male
or female. These findings suggec<c that careful examination of vocational edu-
cation in high school is warranted. We need to know much more than we now do
about circumstances when vocational education is helpful ard when it is not.

Summary and Conclusions

This chapter examines the effects of curriculum track and course work on
10 outcomes, including 4 achievement test scores, educationel and occupational
expectations, deportment, self-asteem, locus of control, and work values. All
analyses are conducted separately by gender. Two basic issues are addressed:
(1) Can the correlation between curriculum track on the one hand ang test
scores and career expectations on the other be attributed primarily to selec-
tion into track according to past achievement and expectations? (2) To what
extent are the effects of track mediated by course work?

The answer to the first question is a tentative no. With time 2 outcomes
as dependent variables and an array of SEB variables, lagged outcome measure,
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and membership in the academic curriculum track as predictors, large effects
of track are observed on all the outcomes. But when a full complement of
lagged endogenous variables--test scores, career plans, self esteem, locus of
control, work values, school deportment, grades in school, belief in ability
to complete college, and parent's educational expectations--are included in
the equations, direct effects of track are reducec substantially. Some sig-
nificant direct effects do remain, however. The strongest remaining effects
are positive on educational expectations and math test scores of both males
and females., Other scattered but small effects occur on test scores and self
esteem (the latter for males only). It is noteworthy that effects of track on
the attitudinal variables--self esteem and locus of control--are small on non-
existent after controls for lagged endogenous variables are included, These
results suggest that discremination against nonacademic students may not be as
pervasive as many writers have claimed.

The course work variables are measures of number of years of courses taken
in nine academic and vocational categecries between the sophomore and senior
years of high school. The nine categories are math, English, foreign lan-
guage, science, civics and history, business and office,trade and industry,
technical, and “other vocational." Since these are measures of courses taken
after the time 1 measurements were collected, estimates of effects of sopho-
more track on senior outcomes are viewed as total effects of track.

Effects of track are examined under controls for all nine cateinries of
course work. For the most part, the same pattern of track effects nbserved
prior to controls for course work persists after addition of the controls.

The most notable exception is that effect of track on educational expectation
of females is reduced to nonsignificance (p < .0142) by controls for course
work, Prior to adding the controls, this effect was large and highly signifi-
cant (B = .0415, p < .0001). Controls for course work also rrduce the magni-
tudes of most of the effe-ts of track membership.

It is found that socioeconomic background (SEB) exercises strong total ef-
fects on track membership. while some direct effects persist after controls
for base year test scores, career plars, and attitudes are added to these equa-
tions, much of the total effects of SEB or track are mediatéd by these inter-
vening variables. Parent's education retains a strong direct effect, and
family income has a stronger direct than total effect, however. The latter
anomaly is due to the fact that total effect of income increases dramatically
(doubles) in the last two years of high school. It is also noteworthy that
effect of family income on curriculum track of females is stronger than for
males. This finding is consistent with the view that parents believe thaty
college education is nore important for their sons than for their daughters.

Findings regarding effects of course work are somewhat perplexing, but the
dominant pattern is that academic courses increase test scores and career
expectations; whereas, vocational courses tend to do the reverse. Academic
courses also tend to improve deportment in schooi, though foreign language
taken by males operates in perverse fashion. Effects of business and office
courses exhibit interesting interaction by gender. They increase verbal test
score and work values for both genders, increase educational and occupational
expectations of males, but deflate educational expeccations of females. Thus
they tend to reinforce sex sterotyping of jobs.
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The policy implications of the resuits reportec here are not as crisp as
one might like, but the findings to suggest that serious reflection is in
order. Although effects of tracking as a mechanism for transmitting SEB dir-
ectly into academic achievement and career expectations are not as strong in
the present analyses as others have claimed, the eff cts that do occur suggest
that tracking policy should be reexamined. What positive functions does track-
ing serve? As Rosenbaum (1976) argues, variables used to sort students into
tracks are not stable in early high school. Theref re, mistakes are inevit-
able. These mistakes 1ikely are affected by SEB in ways unfavorable to low
status youth.

At first glance the findings regarding effects of course work suggest that
more academic courses and fewer vccational courses should be offered. bu*
such a conclusion would be too hasty. Some vocational courses taken by some
students raise test scores, career plans, and work values--all desirable con-
sequences, ceteris paribus. Vocational courses offer content that is impor-
tant to later life, such as clerical skills, skills working with machinery,
and knowledge of the world of work. These benefits are not 1ikely to be
acquired if all courses taken are academic. Consequently, it is concluded
that careful examination of the function and content of vocational education
courses is needed. We know that such courses at their best yield important
benefits. But the evidence presented here also suggests that illconsidered
proliferation of vocational courses may have unwanted consequen:es. The
challenge, therefore, is to determine which vocational courses under what
circumstances yield outcomes in line with educational and social goals.

The findings regarding effects of family income on educatiunale expecta-
tion are serendipitous, since the focus of this naper is on other matters.
Yet they are important. The strong and increasing direct effect of income on
membership in the academic rack, irrespective of past achievement, indicate
the importance of public financial resources to aid youth from low income
families to gain accass to college education. Financial aid to college stu-
dents is impor~tant both from an equity star.upoin. and from the standpoint of
making optimum use of our nation's human resources.



CHAPTER 8

REVIEW AND REFLECTIONS

This report undertakes a sequence of statistical analyses designed to pro-
vide information pertinent to understanding processes related to the quality
of education in the United States. Ten schooling outcomes are studied as
dependent variables:

Verbal test score

Mathematics test score

Science test score

Civics test score

Educational expectation

Occupational expectation

Ceportment in school

Self-esteem

Locus of control (internal-external)
Work values

[ ]

o ¢ 0 0 0 9

These outcomes were selected for their relevance to preparation of youth for
employment after leaving school.

The anaiyses are conducted with the base year and first follow-up data
collected from the younger cohort (1980 sophomores) of the High Schcol and
Beyond (HSB) data. The analyses are motivated by explicit models of change
over time expressed by differential equatiors. In all cases, the differential
equation models lead to statistical analyses in which the first follow-up
values of the outcomes are dependent variables and their lagged (base year)
values are included as controls. Thus, many of the difficulties associated
with cross-sectional data usec in past research are sidestepped. In particu-
lar, the work reported here is not nearly as vulnerable to the charge that
differences between schools in student outcomes are due to stusent differences
when they entered a school as is research based on cross-sectional differences
among schools.

Four studies are reported in the preceding chapters. The first examires
overall school effects on the 10 outcomes using dummy variabies for each of
the over 1,000 (save one) schools in the sample. Partial correlations re-
ported in this work are corrected for 1css of degrees of freedom. 2 second
study identifies specific school characteristics that account for overall
school effects. The third study investigates effects of dropping out of
school on verbal and math test scores. The fourth study examines effects of
curriculum track {academic and vocational) and coursework on the 10 outcome
variables.

Major Findings

rindings from the study of overail school effects and the study of effects
of specific school characteristics may be summarized conveniently as a unit.
The main findings are as follows:
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C.erall between-icnooi effects are not as strcng e. combined
e¥fects of socioeconomic background, but they are, nevertheless,
guiic strong for most of the outcomes.

e The combined effects of 40 specific school characteristics are
nearly as strnang as the cveriii effects of between-school dif-
ferencas haszdy on dummy rearession analy.is.

¢ Schno

1 sector (private-public) does not exercise strong or even sta-
tistica

se
ily significant effects on the 10 outcomes studied here.
21 desegregation exercises small or no effects on the 10 rut-

* Demographic composition of the students in a school has relatively
strong effects on test srores ana career e«pectations.

* Student context {e.g., proportiun of dropouts, proportion of gradu-
ates attending college, proportion in the vocational track) exer-
cises comparatively strong effects on test scores and career expac-
tations.

* School resources 3and facilities have negligih.e effects on the 10
outcomes.

* Teacher and staff charactcristics siich as training, experienc2 and
sc.ary do not have strong effects on the 10 outcomes. One excep-
tion appeers to be an effect of tec-her experience on improving
school deportment.

e Curricylun variables such as the number of math anc science cou:ses
have relative”  strrng effects on acadeinic growth.

* Pedagogy variables such as ability grouping do not have strong
effocts on any of the 10 outicomes.

e School aggregate of time per yra: s-~»nt in class has negligible
effects on the ten outcomes.

e Small regional di:Terences occur in all 10 outccme ariables.

e Indirect evidence based on reasoning about processes over time
sugrests that the influcnce of socioeconomic background on the 10
outcomes declines over time while that of schooliny increases.

* The test scores and educational expectaticn are mcre strongly
affected by SES and by schooling thar the other outcomes.

The ~e are three reasons why these results are important. First, they es-
tablish tn>t the school attended does make a difference i.. test score perfor-
mance anu career expactations of youth. It is therefore difficult to maintain
that society can be indifferent to quoiity istinctions among scinctls and to




mechanisms by which youth are selected into different schuols. Second, it is
found that one of the primary policy instruments of schocl officials~-
curriculum--does ir fact influence schooling outcomes. Third, they refute
some strongly held beliefs that, if acted on, would have far-reaching con-
sequences., These beliefs include: (1) private schools are more effective
than public schools, (2)-school desegregation is e.iremely disruptive to
educationAal processes, and (3) substantial increments in learning could be
effected by increasing the length of the school day and school year.

In a follow-up stage of the analyses, effects of specific school charac-
teristics are reexamined under the hypothesis that the 10 outcome variables
affect each other. This hypothesis leads to including controls in each equa-
tion for lagged value of all 10 outcomes (pius 3 other predetermined vari-
ables), rather than jist the lagged value of the dependent variable in a given
equation. The mein conclus ons of the original analyses remain essentially
intact when the additional controls are included.

The study of the eftacts of dropping out of school on verbal and math test
provides a much better test of the impact of exposure to school on learning
than ue investigations of betwcen-school differences.* In more generic terms.
this point has been repeated numerous times in the literature, but few empiri-
ce) tests have been conducted. Presence cf test score data both before and
after stucents dropped out permits a unique study of the effects of schooling.
The primary findings are these:

* Dropping out of schooil has a strong negative impact on verbal and
math skillc that are not necassarily explicit parts of course
syllabi.

* An interaction model postulating that learning is the product of
"readiness" and exposure shows substantially larger effects of
dropping out thar does the standard linear model.

* Effects of dropping out are mcre injurious to blacks than to
whites.

These results are noteworthy because they help dispel the pessimistic view
that schooling is ineffective and because they point to a need for reconsid-
ering the indiscriminant use of a linear specificaticn in studying schooling
effectiveness.

The study of curriculum and course work effects is conducted 1n three
stages. In tae first stage, self-reported curriculum track is used to con-
struct a dummy variable indicating membership in the academic (or college
preparatory) track. The track variable is entered on the right of equations
including cortrols for Lackground and lagged dependent variable. In stage
two, controls for a large number of lagged endogenous variables are added to

the equations.

*Study of between-school differences is nevertheless important for reasons
illustrated in chapters 4 and 5 of this report.
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In the third stage, course work variables are added to the equations of stage
two. Additionally, equations estimating effects of status background on track
n2mbership are examined. ‘the main findings are as foliows:

e With controls for exogenous be "kground variables and lagged depen-
dent variable, effect estimates of track on all 10 outcomes except
work values are strong.

* When controls for the full complement of lagged endogenous vari-
ables are added to the equaticns in stage one, large reductions in
the estimates of the effects of track are observed. Many of the
formerly significant coefficients are reduced to nonsignificance.

* Even wi*h controls for the full set of lagged endogenous variavles,
~me important effects of track membership remain. Positive ef-
feccs of membership in the academic track ar: relatively strong
on educational expectaticn and math test score for both males and
females.

* A portion of the total effects of track membership on the outcomes
where significant coefficients appear is mediated by the pattern of
course work taken in the last two vears of high school. But the
main pattern of effects observed prior to including controls for
course work persist after the controls are added. The most impor-
tant exception ic that the total effect of track on educational
expectations of females is largely meaiated by course work.,

e Total effects of family Lackground on track membership are uniform-
1y large, but race and ethnicity effects are absent. Much of the
total effects of background are mediated by academic achievement,
career expectations, and other attitudes. The most important com-
ponents of the mediator variables consis! of career expectations
and other attitudes rather than academic achievement.

e Total effects of family income on membership in the academic track
more than doubles during the last two years of high school,

e The effects of family income on membership in the academic track
are iarg2r ror females than for males.

e Vocational courses terc to deflate test scores and career expecta-
tions, but not always. Business und office courses increase verbal
test scores of tcmales, increase work values of both cexes, in-
crease educationai and occupational expectations of males and de-
crease educational expectations of females.

» This pattern of effects tends to reinforce sex stereotyping of
preparation for employment.

These findings are important for several reasons. First, they demonstrqte
the importance of including controls for many endogenous variables when esti-
mating effects of curriculum track. Second, they suggest that iL:-ack ray be




one mechanism by which socioeconomic bickground is transmitted between genera-
tions--though the role of track in this regard is not exceptionally strong.
Third, they show the key role of family income in the last two years of nigh
school in determining whetner a youth reports himself or herself to be in the
academic curriculum track. Fourth, they reveal how patterns of sex sterec-
typinyg of preparat-on for employment are reinfcrc-d in high school.

Use of Change MHodels

Expreccing basic theory of educational processes with explicic models of
change over time is a useful device. First, it has servec as a guide fur the
statistical analyses in this report. As a consequence, the statistical work
includes controls for lagged values of dependent variables, but contemporane-
ous values are not included in the specifications *

Second, the change model has aided in the internretation of statistical
findings. The most important example is the interpretation of cross-sectional
and longitudinal equations. Under specified assumptions, the cross-sectional
regression coefficients can be interpreted as accumulated effects over one's
lifetime and thz accumuldated longitudinal coefficients inaex etfects over the
time period between measurements,

Third, the explicit change model renders assumptiens of particular statis-
tical analyses explicit. The main exawnples of this are comprised of assump-
tions thet both exogenous variables and effects are constant over tinme.

Finally, a somewhat more diffuse benefit of working with an explicit model
of change is that it forces the researcher to conceptualize theory in dynamic
terms. The habit of thinking about dynamic processes and translating them
into explicit models should, in the long run, improve the quaiity of theoury.

Next Steps

There are a number of additional analyses that shou’d shed additionel
light on the schooling process and that can be carried out with existing HSE
data. First, the model of school characteristics effects has not exhausted
the array of school variables that one might hypothesize .. important in edu-
cation. Decomposition of some of the indexes such as principals' judq :nts
about school problems and youth's quality judgments may uncover some inter-
esting patterns. Also, that type. of school characteristics such as facil-
ities, teacher pay rate, or training have no effects on learning is perplex-
ing. Ostensibly, better facilities, better paid teachers, and better trained
teachers ought to improve learning. Why don't they? Perhaps they do under

*This is not to say that a differential equation model could never generate
such a statistical specification. If it did, however, interpretation of the
coxfficients would be substantially different from interpretations generally
offered in the literature.
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¢ rtain circumstances. Perhaps, highly paid, well-trained teachers with good
facilities improve learning, but any one of these factors alone does not.
Interaction hypotheses can be devised to test this type of speculation.

As a preliminar- step in extending the study of between-school differ-
ences, the dummy r_gression analyses reportec in cnhapter 4 should be extended
to permit regression slcpes (as well as intercepts) to vary among schools.
The general postulate that learning is the product of readiness and exposure
leads directly to this type of axtension of the study of overall school ef-
fects. If exposure varies across schools and the usual array of personal
characteristics, SES, and lagged test scores influence readiness, then the
interaction by school is indicatea. Such analysis would consume an enormous
number of degrees of freedom in the HSB sample, so careful use of statistical
tests and correction of R-squares for loss of degrees of freedom would be
necessary. If the basic hypothesis is correct--that learning is the product
of exposure and readiness--and excosure (opportunity) differs among schools,
the effort would be worthwhile,

The study cf dropout effects and curriculum track and course work effects
might usefully be combined into a single conceptual framework. Curriculum
track and course work certainly are important indicatc-s of exposure for those
who do not drop out of school., Separate regressions carried out within track,
hours of course work, and dropout status would expand tne interaction model in
a sensible way. Further, since nonacademic track students are mcre likely to
drop out of schnol than academic track students, study of effects of track
should be carried out under control for dropout status. The study of drcpouts
should be extended to include more dependent variables. The present repcrt
includes only verbal and math test scores.

The study of school-level efiects and effects of processes within schools
should be integrated into a single framework. The simplest extension would be
to include school characteristics and within-school processes in the same re-
gression model. While this strategy might yield some useful clues, the ques-
tion of integrating levels of analysis deserves careful thought. Chapter 5
develops some elementary algebraic relationships between individual-level and
aggregate models. These relationships could serve as tools in working out a
theoretical framework integrating levels of analysis. The idea that school
characteristics produce within-school patterns that in turn directly influence
students should serve as a starting point. Ideas of school ethos and studen.
culture should be worked into such a theory.

The concept of curriculum track is unclear. Some school systems use
formal tracks, and the track pursued by each student is recc:ded on the tran-
script. Other schools do not use formal tracks but may 4. .el¢c informal mech-
anisms that closely parallel tracking. It seems that track would correlated
highly with course work--or even be defined by course work--uut empirical
study shows a low correlation. Campbell and his colleagues (1981) develop a
typology of vocational education commitment based on the amount and timing of
vocational course work taken. Such a conceptualization may be useful for
determining effects of vocational course work, but it does not address issues
raised by Rosenbaum (1976), Oakes (1982), and Boyer (1983) regarding informal
effects of tracking.




An intriguing question raised by the finding that schools exercise effects
on cognitive and noncognitive outcomes under fairlv extensive control vor
socioeconomic background is: What effects does socioeconomic background have
on the quality of scheol a youth attends? A closely related question then
is: Do variations in school quality serve as one of the mechanisms by whicn
SES is transmitted between generations?

The deportment index used in this report contains six components--school
absenteeism, tardiness, cutting classes, discipline problems in school, sus-
pension from school, and being in trouble with the law. The index was used to
simplify a complex undertaking, but it is clear that the components are heter-
ogenous and deserve separate attention. In particular, the effects of cutting
class and skipping school should be integrated into a model containing the
length of the school day and year in order to determine individual-level
effects of length of time in school. A study of factors that influence the
individual components of the deportiment. index using the longitudinal HSB data
has strong potential for extending the work of Thomas DiPrete (1981) that
relies on the base year HCB data.

The persistent regional effects--in spite of extensive controls for socio-
economic background and school characteristics--on the 10 outcome variables
used 1a this report deserves further attention. A number of angles should be
pursued. Ore strategy is to investigate whether more complete controls for
socioeconomic background would reduce the coefficients on region. Youth
reports of parental status characteristics are not very reliable (Kerckhoff,
Mason, and Poss 1973). Parental reports from the HSB parent fi’e could be
substituted, but the loss in sample size would be dramatic. A more promising
strategy is to include region in equations that expand on the product mwodel of
learning. It is likely that with 2 more nearly accurate specification of the
learning process region effects would be reduced. Another approach is to ex-
amine school characte: fstics that. correlate with region and the 10 outcomes
and add these to the specifications used in chapter 5. The possibility that
resource differences by region account for region effects also should be ex-
plored. The fact that school-level differences in resources d2 not have much
effect on the outcomes is not certain evidence that resources ajgregated to
the region level would not affect the outcomes. If such effect; were found,
however, careful consideration of appropriate interpretation would be requir-
ed. State data describing educational policies could be used to predict the
schooling outcomes. It is possible that region effects are due to variations
among regions in state educational policies.

'n chapter 5, it is found that the number of math and scienca courses of-
fered at a school has positive effects on test scores. In chapter 7, it is
reported that the number of courses in various categorical groupings taken by
individuals affect test scores end career expectations. A study integrating
these findings would be useful. The most obvious hypothesis is that course
work taken by individuals mediates the effects of school-level course of-
ferings. But confirming this hypothesis in empirical work is by no means a
foregone conclusion. If it were not confirmed, some inventive detective work
would be in order to discover the mechanisms by which school course offerings
de in fact cperate.
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iany of th2 analyses reported here should be repcat
gender categories. In particular, the effects of schoo
as racial composition and curriculum should be comparcd

sd within r3ce anco
1 characteristi_s such
by rzce.

Policy Implications

This secticn reviews some of the .ost salient policy implications of the
findings of this report. In reviewing these inplications, the reader should
recail the necessarily tentative nature of the findings on which they are
based. Kany of the difficulties with drawing firm ccnclusions from the data
analyses reported here have been detailed in previous chapters, they will nci
be repeated here. In this section, the findings are taken at face vaiue and
their implications set forth. They should be interpreted as cine additiora?
set of observations to be used in the complex process sf formulating educa-
tional policy. Additiorally, even assum'ng thzt every finling reported herein
holds up under repeated scrutiny. impierenting thzir policy implications de-
pends on many considerations inat lie outside the scone of a focused research
~eport such as the przsent one. “ince this repert is not a policy dsocument,
full discussicn of the many factors that must be consicered in a policy con-
text is not given.

One of the inost encouraging iviniings of this report is that school cur-
riculum has the expected effects on learning. More academic coursc offerings
raise test scores and educational expectat ons. Additionally, individuals whe
take academic courses raise their test scores more rapidly than those who
don't. Consequently, assuming that an important goal of education is to
improve academic achievcement as reflected in test scores, two implication of
these findings are that--

e consideration should be given to increzsing the number of academic
courses offered in U.S. high schools, and

¢ students should be encouraged (required) to take academic courses.

This policy implication is in line with recent ccmmission reports, such as the
National Commission on Excellence, and agrees with recent curriculum shifts in
public high schools in the United States.

At the same time, we have not found strong effects of the length ¢f the
schocl day and school year on any of the 10 outcomes studied in this rencic.
Since expanding the time in school is one of the most expensive ediwiational
reforms- s

E
e

¢ the the school day and school year prnb:ﬁTi";hou1d not be lengthen-
ed unless further evidance givec strong reason to ao so.

Recent plans to encourage expansion of private schools (such as vouchers)
also seem i1l advised based on the evidence in this report. Sector, at best,
has very small erfects on the 10 outcomes studied here. In ract “"other pri-
vate schools” tend tc reduce “he “"work ethic." Major expansion of the role of
private schools in the Unitea States has far-reaching implications and prob-
ably could not be reversed easily. Therefore--
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* the role of private schools in U.S. education should remain rela-
tively stable unless much stronger evidence of the advantages of
private schooling than has been mustered to date is forthcoming.

The findings regarding the effects of dropping out of school on verbal and
math test scores are clear--dropping out depresses them; this effect is more
severe for blacks. These findings reinforce the view that--

~ steps should be taker to discourage ycuth from leaving high school
before they finish, Efforts to discourage blacks from leaving
schoo! early should be especially intense.

The findings regarding effects of curriculum tracking and course work re-
tated to track suggest that tracking may serve an undesirable selection func-
tion. Although the effects of track are not large they are large enough that
a review of btoth positive and negative functions should be undertaken. In the
course cof that review,

* consideration should be given to abandoning the tracking system in
high schools.

It must be recognized, of course, that abandoning the tracking sysiem probably
would not be easy to accomplish. Even if formal assignment to tracks were
discontinued, many informal mechanisms for retaining the functions of tracking
would persist. Students still would like to take, or be routed into, classes
in manner reflecting the formal tracking system that hao just been repealed.
Also, ability grouping of academic classes can easily be used to achieve re-
sults similar to those of curriculum tracking.

It must be emphasized that abandoning tracking does not mean that vocation-
al courses should be discontinued or even reduced. Youth must be prepared for
the world of work, and to the extent that vocational courses do so, they are
important. Courses in clerical skills appear particularly important. They
not only give women an advantage in the labor market, but they also tend to
improve their verbal skills.

Synopsis

The material in this report is encouraging. It shows that schools are
effective in imparting academic knowledge to our Hation's youth. it shows
that a key policy instrument in education--curriculum--has important effects
on cognitive and noncognitive outcomes. A number of important policy implica-
tions have been drawn from the analyses, but they are by no means definitive.
The very nature of policy requires that it be formulated on the basis of the
balance of evidence. The business of accumulating relevant evidence is a re-
lentless task. Many important next steps have been outlined here; pursuit of
some of these idees could pey important dividends.
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