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A GENERAL INTRODUCTION TO % SUSTAINING EFFECTS STUDY
AN OVERVIEW OF THE PRESENT REPORT

DESCRIPTION OF THE STUDY

In response to questions about education policies, SDC is studying compen-
satory education (CE); its nature, quantity, and environ;;nt; its sustained
effects; and its generality, in a large study called: The Sustaining
Effects Study. This thorough study will result in a series of reports

from the following substudies:

The Longitudinal Study. 1In the Longitudinal Study, the growth of children
in reading, math, functional literacy, and attitudes toward school were
assessed in the fall and spring for three consecutive years. The amount
and kind of instruction in reading and math was also determined for each
student. 1In addition, teachers and principals repcmgfon their practices
of instruction and teaching. Thus, it was possible not only to assess
student growth over a three-year period, but to relate this growth to thg(”

instruction.

The schools in the study were drawn from three different groups. The
REPRESENTATIVE SAMPLE of schools is a sample carefully drawn to represent
all of the nation's public schools that have some of the grades one-through-
six. A second group of schools, the COMPARISON SAMPLE, is composed of
schools that have large proportions of students from poor homes but do not
receive special funds to offer CE services. The third group is the NOMI-
NATED SAMPLE, composed of schools nominated because their educ :tional pro-
grams had promise of being effective for low-achieving students. During
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the first year of the study, data were collected from 328 schools and about

118,000 students.

The Cbss<Fffectiveness Study. Information was obtained on the resources

and services to which each student was exposed during reading and math in-
struction. Cost estimates were generated on the basis of this information.
Because the effectiveness of the instructional programs is being.determined
in the Longitudinal Study, it will be possible to relate eh,’effectiveness

to the cost of each program.

The Participation Study. The purpose of the Participation Study was to
determine the relationships among economic status, educational need, and
instructional services received. The educational achievement of the stu-
dents and the services they received were obtained in the Longitudinal
Study, and the refined measures of economic status were obtained in the
Participation Study. Visits were made to the homes of over 15,000 ran-
domly selected students from the schools in the first-year REPRESENTATIVE
SAMPLE. Durinq}&é;fhsits, information was collected on the economic level
of the home and on the parents' attitudes toward their children's school

.and learning experiences. Thus, the level of student achievement and ser-

vices could be related to the economic level of a student's home.

The Summer Study. The Sustaining Effects Study also examined the effec-
tiveness and cost-effectiveness of summer-school Programs. Information

about the summer school experiences of the students was combined with
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other data. The resource-cost model, developed for the regular-year,
cost-effectiveness study, was adapted to the needs of the summer-school

study.

Successful practices in High-Poverty Schools. This study is intended to
identify and describe instructional practices and contexts that appear to
be effective in raising the reading and math achievements of educationally
disadvantaged students. In-depth observational and interview data were

collected from 55 schools that—aiszarticipating in the study.

THE REPORT SERIES

The major findings of the reports already published are discussed briefly

stvd
below, along with references to the specific rz;orts ﬁaenh%ho—szuiy’that
A

address them.

A Description of the Samples for the Sustaining Effects Study and the
Nation's Elementary Schools. In order to understand the findings of this
study, it is essential to become familiar with the characteristics of the

samples used and their capabilities of providing generalizations to the

" population of the nation's schools. Technical Report 1 (Hoepfner, 2Zagorski,

and Wellisch, 1977) describes in detail the samples and how they were
formed. It also presents the results of a survey of 4,750 public schools
with grades in the 1-6 rangsb/projecting the data to the nation. These
projections accurately describe the nation's elementary schools in terms
of characteristics of the school, the kinds of services the schools provide
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to students, and the characteristics of the students.

ships among these characteristics are also addressed.

The different kinds of samples have been explained earlier irn this review.
Some results concerning the characteristics of the nation's public schools

are summarized below:

® [Enrollment, Urbanism, and Achievement. The total grade 1-6

enrollment in the 1975-76 school year was estimated at about
21 million students. There is a moderately strong relation-
ship between school enrollment and degree of urbanism, with
large cities having larger schools than rural areas, which
tend to have small schools. The level of student achievement
is related to the degree of urbanism in a complex way;: in
general, there are proportionally more schools in large
cities than in rural areas that have more than half of their
students achieving at least one year below grade level.

Compensatory~Education Funds, School Characteristics, and
Achievement. About two~thirds of the nation's elementary
schools received Title I funds, and about one-fifth received
no compensatory funds from any sources. There is little re-
lationship between receipt of compensatory funds and the
size of a school. However, small-city and rural schools
tend to receive such funds more frequently than do-large-
city schools. As expected, schools with high concentrations
of poor students tend to receive compensatory funds more
often than do schools with low concentrations, Similarly,
schools with higher percentages of low-achieving students
are more likely to receive compensatory funds.

Achisvement and Concentrations of .or and Minority Students.
There is a strong association between percentage of low-
achieving students and concentrations of poor and minority
students. '

eok
School's Grade Span. Generally, the grad: span in the school
has relationships with the size of school, degree of
urbanism, and concentrations of low-achieving, peor, and
minority students.

Stability of Student Body. Schools tend to have less
stability in their student bodies as the size of the school
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increases, and there tends to be less stability in large
cities. sSimilarly, stability decreases as concentrations
of poor, minority, and low-achieving students increase.
Availability of Summer Schools. Fifty-one percent of the

nation's schools with grades 1-6 have summer-school programs
available for their students. Larger schools provide summer-
school programs more frequently than smailer schools do.

There is practically no relation between the availability of
summer school and a. school's level of poverty, minority con-
centration, or level of achievement of the students.

A Description of Student Selection for Compensatory Services as it Relates
to Economic Status and Academic Achievement. The Education Amendments of
1974 require several studies to inform Congress who does and who does not
receive Title I services and how selection for such services is reiated to
economic status of the family and the academic performance of the child
(Section 417 of the General Education Provision Act). 1In addition, the
federal program administrators want to know the differences between they—
services received by economically and educationally deprived children and

those by non~deprived children, and the relationship¥ between academic

achievement and children's home environment.

These questions were addressed in Technical Reports 2 (Breglio, Hinckley,
and Beal, 1978), 3 (Hinckley, Beal, and Breglio, 1978), and 4 (Hinckley,
'Beal, Breglio, Haertel, and Wiley, 1979). A trief summary Bf answers to

the questions is provided below:

® About 29 percent of poor students participate in Title I cc =~
pared to about 11 percent of thw"non~poor students (Report 2).
Looking at CE in general, about 40 percent of the poor students
and about 21 percent of the non-poor students participate.
From these findings, we can see that proportionally more poor
students participate in the services than non-poor ones.

13
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Using the grade-equivalent metric (one year below expectation
for the student's current grade) as the definition for educa-
tional disadvantage, about 31 percent of the low-achieving
students participate in Title I, while only 10 percent of the
regular-achieving students do (Report 2). For CE in general,
the percentages are 46 for low-achievers and 19 for regular-
achievers. Among the regular-achievers who participate in CE,
many score below the national median on achievement tests.

Participation rates for Title I and for CE in general are he
highest for students who are both economically and education-
ally disadvantaced (Report 2). Forty-one percent of these -
students participate in Title I, and 54 percent participate
in CE in general. Participation rates are next highest for
students who are educationally but not economically needy

(26 and 41 percent, respectively), and next highest for stu-
dents economically but not educationally needy (20 and 28
percent, respectively). Only 7 percent of the students who
are neither educationally nor economically needy participate
in Title I (15 percent for CE in general). These participa-
tion rates were interpreted as indicating that the then-
current allocation procedures were being complied with, and
the intentions of the law were being met fairly.

In comparison to non-poor students, poor students receive
more hours of instruction per year with special teachersf!;
more hours of instruction in mediums and small-sized groups]
fewer hours of independent studycfmore non-academic services
such as guidance, counseling, hei&th and nutrition (Report 3).
The differences are even stronger when poor Title I students
are compared to others. Therefore, we can conclude that the
distribution of educational services is in line with the
intent of the laws and regulations.

Two aspects of the children's home environments bore signifi-
cant and consistent relations to achievement: amount of read-
ing done at home and the educational attainment of the head of
household. Other variables, such as family size, Tv-watching
behavior, and type of living quarters were not consistently
related to student achievement (Report 4). Although most
parents (67 percent) know whether their children's schools
have special programs for low-achieving students, few (40 per-
cent) know of Title I and even fewer know of or participate in
local governance of the Title I program. Poor parents, in
general, are less involved in their children's educational
programs, have lower expectations of their children's attain-
ments, give lower ratings to the quality of their children's
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educationg, but perceive Title I and other CE p-ograms as

being helpful.
Description of the’Nature of CE Programs, Characteristics of Participating
Students, Schools, and Educational Services. The Participation Study
deals almost exclusively with what has been called 'selection for CE or
Title 1 servicesﬂ,} without..examining too closely what such programs really
are and how they differ from the programs regularly offered by the schools.
Before we could draw any relationships between participation in a CE pro-
gram and the educational progress of students, we had to be assured that
there really was a program that was distinct, ¢could be specified in some
way, and had a reasonable chance of making an impact. As will be seen,
not only did we analyze data on the basis of program participation, but we
also considered the actual services received in order to address directly

-/ ,,
the possible differences between jpv intention and,;Qf actuality.

Based on the analyses of data obtained from about 81,500 students in the
Representative Sample of schools, Technical Report S (Wwang, Hoepfner,
2agorski, Hemenway, Brown, and Bear, 1978) provides the following impor-

tant conclusions: )
e Students participating in CE are lower achievers (mean score

at the 32nd percentile) than non-participants (53rd percentile).
Seventy percent of the participants were judged by their
teachers as needing CE, while only 19 percent of those not
participating were so judged. More minority students partici-
pate in CE, proportionately, than white students, but partici-
pation in CE has little relationship with student attitudes
to school, early school experience, summer experiences, or the
involvement of their parents in their educational programs.

15
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Minority, poor, and low-achieving students tend to receive more
hours of instruction in smaller groups and by special teachers,
and receive more non-academic gservices, but their attendance
rates are generally lower too, so they do not take maximum
advantage of the special services provided.

The useful predictors of whether or not a student is selected
to receive CE are his/her teacher's judgment of need and partic-
ipation in CE in the previous year. When these variables are
considered, achievement scores, non-English lanquage spoken in
the home, and economic status contribute little more to the
prediction. :

About two-thirds of the students participating in CE in 1975-76
participated in the 1976-77 school year also. .

CE students in general and Title I students in particular re-
ceive more total hours of instruction per year than non-CE
students. The CE students also receive more hours of instruc-
tion from special teachers. Among CE students, Title I students
receive the greatest number of hours of instruction, more fre-
quently with special teachers, and in smalfinstructional groups.
There are no significant and consistent dif%erences between CE
students and non=-CE students with regard to their teacher's
instructional subgrouping practices, use of lesson plans, extent
of individualization of instruction, frequency of feedback, or
assignment of homework.

Students receive between 5 to 9 hours of reading instruction
. per week, decreasing steadily with higher grades, and between
% and 6 hours of math instruction per week, fairly constant
over all grades.

CE services are delivered during regular instructional hours
with different kinds of activities for the participants (so
that, in effect, they 'miss' some regular instruction re-

ceived by their non-participating peers). "15//~

Title I schools have higher average pe:-participant'cz expen=
ditures in reading and math than do schools with other CE pro-
grams. The average Title I per-participant expenditure is
about 35 percent of the average per-pupil regular (base)
expenditure.

Schools receiving CE generally have higher concentrations of

poor studen "’low-achieving students, and students with

less educated/parents. These schoolsVhawe greater administrative
exPuﬂgnC£,
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and instructic-al control by their districts and have higher
staff-to~student ratios. )

® Schools that select higher percentages of reqular-achieving
students for CE services have larger percentages of minority
and poor students, probably reflecting their tendency for
saturation of CE programs.
® Most districts use counts of students receiving reduced-price
lunches and counts of aid to families with dependent children
to determine school eligibility for compensatory funds, while
most schools select students on the basis of standardized
achievement tests, frequently augmented by teacher judgments.
Similar selection criteria are employed by non-public schools.
Cost-Effectiveness of Compensatory Education. 1In its deliberations for
the reauthorization of Title I and in annual appropriation hearings, mem-
bers of Congress also wanted information on the effectiveness of the
Title I program relative to its cost. While it appears eminently sensible
to ask the question of cost-effectiveness, it is difficult to providg/;ﬁf/’

answers in a manner that will be interpreted correctly.

In the study of cost-effectiveness of CE, efforts were made to preclude
enigmatic conclusions and, at the same time, to make cost estimates on a
sounder basis than in the past. In Technical Report 6, Haggart, Klibanoff,
Sumner, and Williams (1978) develog‘ and prestm'tie a resource-cost model that
translates educational resources for each student into estimates of average
"or standard dollar cost for his/her instructional program. 'The overall
strategy for estimating cost is to provide an index that represents the
labor-intensity of services without being confounded with regional price

differentials, different accounting methods, etc.
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Using the resource-costs, CE students in general, and Title I students in
particular, were found to be offered_substantial;y higher levels of educa-
tional resources, and hence more costly programs. Participation in CE
differentiates the resource-costs for services offered much more than do

poverty, achievement level, race, or any other characteristic)(

In Technical Report 7, Sumner, Klibanoff, and Haggart (1979) related

resource~costs to achievement to arrive at an index of cost-effectiveness.
Because of the lowihchievement levels of the children participating in CE
and their relatively slow rates of achievement.qrowth, the increased cost

associated with CE appeared to be misspent (in the same way that money for

severely ill and terminal patients appears to be @ot as effectively] spent g

as for mildly ill patients). It is important to point out, however,
that the appearance may not tell the true Story. Because we cannot obtain
truly approprriate comparison groups, we do not know what would have
happened to the achievement growth of the CE students if they had not par-
ticipated. Based on the comparison groups we could form, however, CE
programs did not appear to have an advantage over reqular programs in

terms of cost-effectiveness.

The Effectiveness of Summer-School Programs. The study hq‘jziso examined
the results of attendance at summer school, because members of Congress

and program administrators wans\to know if such attendance helps prevent
the presumed progressive academic-deficit of low-achieving students. If

attendance at summer school has positive academic effects insofar as the
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do

attendeesA?%ii/;;t 'fall back' to their achievement levels of previous

Years, then summer programs can be considered eg’s means of sustaining

ehi/;chool-year growth.

ed
Technical Report 8 (Klibanoff and Haggart, 1980) shogﬁ that attendance at

Sunmer school has little or no effect on the academic growth of the stu-

dents who attend, especially the low-achieving students. Because thé{}ind-

ings are based on the study of summer schools as they presently exist (and

the evidence is strong that they do not offer intensive academic experi-

ences), the non-positive findings should not be interpreted as an indict~

ment of summer schoo;, as such, but an evaluation of the way they are

pPresently organized and funded. Nevertheless, when instructional services

delivered in summer schools were investigated, none seemed particularly

effective in improving =tudents' achievement growth.

In the same report, the authors also addressed the hypothesis of 'summer

drop-ofﬂ] a hypothesis advanced to explain the presumed widening achieve-

ment gap between regular and CE students. Essentially, this hyrothesis

states that CE students lose much more of their previous year's learning

during the summer recess than do regular students. Data collected in the
"study fail to support the summer drop-off hypothesis: CE sthdents do not
suffer an absolute 'drop-off' (although their achievement growth over the
summer is less than tha%dézsyiegular students, as in the school year). 1In

any event, attendance at summer school does not have much oé—qﬁ/;ffect.

15 ‘
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Special Studies of Allocations, Achievement, and Attrition. A number of
Wwiktudies Avn: in 13 £ d., 1981) th et

s gstu es arg-presented Report (Hoepfner, Ed., ) that apply
selected ‘data to specific policy issues or investigatﬁéin depth certain
aspects of the complex data collected for the study. In response to the
needs of Congress to have estimates of the numbers of schools and students
that would participate in Title I under various changes in allo~ation
procedures, national projections were made on such characteristics as

Pa)

poverty, region, and urbanism. Several sub&@tudias concentratsfon how !
the poverty of a school or district is or can be gauged. The report also
p;rovide,q information on where and to whom Title I services were then (1976-7

being distributed.

Attending more closely to achievement as a basis for t-h‘/ distribution of
Title I services, studies:t,;‘greported on the nature of "targeting" of
services to students and how teachers reach judgments of their students’
needs for Ti I. Chapters also document/:t the methods for selecting and
developin ém measures of reading and math achievement, functional literacy,
and attitudes to school that ;:g'used throughout the study. The problems

were,
and advantages of out-of-level testing with low achievers /ar\g also discussed,

along with data from the study that illustrati the issues.

3

were
The samples for the longitudinal studiesAa.ge»'described in terms of the
changes that occurred from the original first-year sample. Analyses of the
ere ‘
attrition of individual students t\g}ryalz’.c: presented and some conjecturesA P fo“‘&e'l

about the expectable influences of the observed attrition on various

analyses and findings .az‘_pnvéd?./
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Continuing CE participants receive more, and more costly
services than discontinued emeg 0r regular students.

@ Regular students show greater achievement growth than CE
participants, who in turn) 'show greater growth than any
of the discontinued (former) CE participants.

e Students no longer in CE show greater achievement growth
during the first year out of CE than they did in the
previous year, when they participated in CE. -

CE Participation and the Achievement Gap. 1In Technical Report 12 (Zagorski,
Conklin, Cooper, and Hoepfne_r, 1982), the achievement growth of CE partici-
pants and of non-participants v?;'followed for three years. !l'indings mdicat:e“s
that participation in Title I haés to small but positive gains in achieve-
ment that are greater than we woulg expecR in the absence of Title I.
Although the gains due to Title IAugr not enough to lead us to expect eli~
were

arerenough to slow down its widening and in some cases to reduce it.
A

To link achievement to Title I participation, students were studied year

were.
by year. The critical findings a.rf:

e Title I reading participants who improvg and a.-e then
discontinued from the program ¢ not fafl back afterwards,
but there‘ﬁsa noticeable fall-back for math participants,

ed
e New participants in Title I usually sho‘x a recent history
of achievement decline~-and only a very modest reversal
of that decline upon participation.

\
|
|
mination of the achievement gap within a reasonable number of years, they
e
° "Chronicl three~year participants shoy little improvement,
and stay at low achievement levels.
The gains made by Title I participants cannot be accounted
for by the amounts or types of educational services they
receive‘.

xiv 421

. £
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No striking evidence for the effectiveness of increased instructional
services was found:; nor were services found differentially effective for
iow and high acﬁievers. Nonetheless, within the generally jy.o>sitive pic-
ture for CE, compensatory serviceﬁEQ%;Faore effective in improving achieve-

ment at the primary grades than at the later elementary grades.

Effects of Discontinuation of Compensatory Servies. According to the
findings in Technical Report 11 (Kenoyer, Cooper, Saxton, and Hoepfner, 1981),
each year about one-third of the CE participants hegi'their CE services
discontinued, mostlg:%::E;:‘relatively high achievement. Although these
students subsequently receivsgreduced instructional services, their educa-
tional growthﬂago;/not revert to previous low levels or to the levels of
current, comparable participants. No particular instructional services

could be identified:.:ha’/account for this continued growth. The}:ﬁ%q]/

of the disadvantaged young student who becomes deprived of the presumed

benefits of CE is a disturbing individual vision not confirmed in our

study of large groups,

About 60 percent of the students discontinued from CE programs were no
because oF
longer qualifiedAFna_gp’improved achievementgszs percent because their ‘
schools lost some form of CE fundindz3and 15 percent because of promotions
to grades in 'which there were no CE programs. Some specific comparisons
among these groups of students showed:
e The achievement level of the second two groups (above) was

substantially lower than that of the first group, and lower
by far than that for regular students.




¢
Technical Report 9/%; resource boock. It identifieﬂ all the variables and
composites thaa-hauo—boqﬁ’gelected or devised for use in the Sustaining
Effects Study. All measures _and scales are described and rationalized.

Tog
In addition, Report 9A serveg as a companion volume-thq{’contaiqi copies

of a%ﬁ the data-collection instruments in the study except for a few :hau(’.

7/

jquunder copyright.

The Effectiveness of Compensatory Education and the Effects of Instructional
Services on Achievement Growth. Technical Report 10 (Wang, Bear, Conklin,
and Hoepfner, 198l1) addressg‘ the effects of compensatory services on
student development. It also examingﬁ thg'lnstructional services and

major dimensions of the educational process to describe the characteristics
of programs that are effective in raising achievement. The analyses were

based on the first-year data of the study. The central findings were that

compensatory services have small but positive impacts on achievement--primarily

Sg the primary grades for reading, but in all the elementary grades for math.
A

Looking specificpiiy at“educational services and processes, the major fin-
<
aing§:§%$=

® Regular instruction and tutor/independent work have small
positive effects on achievement growth, while special
instruction (small groups, special teachers, aides) do not.

® Achieverment growth geems to benefit from use of more experienced
teachers, more frequent fgedback on academic progress, and

moreleiﬁaﬁgigghsgiraevotgﬂto preparation, It is hampered by
classroom disturbances and by high concentrations of low-achievers

in the schoolt

-

xii
BEST COPY AVAiLABL:. 012 V8 YEND TEIB




Successful Practices in High-Poverty Schools. The major objective of Report 1€
(Lee, Carriere, MacQueen, Poynor, and Rogers, 1981) was to identify and describe
the instructional practices that are effective in improving the reading and math
skills of educationzlly disadvantaced students. Using intensive interview and
observation techniques with the survey technigues employed in other aspects of
the Sustaining Effects Study, the following factors were found associated with
gains in achievement:
® Greater achievement occurs in schools where principal and teachers
are more experienced and work together in harmonious and coordinated
ways. Where teachers are more experienced, curriculum matches the
content of achievement tests more closely, but this may be the re-
sult of teacher assignment policies.
e The more attentive students are during lessons, the better they
perform on achievement tests. Attentiveness can be improved when
teachers spend more time on instructional (vs. managerial) acti-
vities, where teachers are more satisfied and share educational
views with their principal, and where teachers have responsibility
for fewer students, so that less time is spent on independent
(f'{équently off-task) activities.
® Teachers' common knowledge about and school-wide coordination of
instruction)y what~ts—cattet(coordinated instruction) is associated
not only with achievement growth, but more directly with more active

learning by students, better use of instructional staff, and more
job satisfaction among teachers.

A structural model of the educational process showed how these and other factors

are related to achievement.

In a Description of Compensatory Services, presented in Reporé 18 (Poynor,
Surace, and Lee, 1981), compensatory programs were described in greater detail

and were compared to regular programs in_terms of classroom activities and prac-
tices. Even in the relatively small sample of high-poverty schools studied,

compensatory programs were found to vary in many ‘respects:
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There is variability in the regularity and duration of special
services offered tgo students. While most schools offered daily
services on a yearylong basis, there were notable exceptions,
both between and within schools.

® The nature of the special services differs widely in terms of
staffing, use of materials, program emphases and techniques,
relationship¥'to the regular programs, and location of CE classes.
Although about half of the programs reported using diagnostic-
prescriptive techniques, the manner in which this was done varied
considerably.
Some commonalities were also found:
¢ Although CE participants receive an overall higher amount of
reading and math instruction, it is at the expense of parts of
regular instruction,
Veue ¢f Ve .
o choo died/ systematically monitored the progress of students
once compensatory services were ended@
The various instructional settings were also studied. Pullout instruction was
found to be associated with smaller instructional groups, more on-task behavior
of students, more classroom harmony, a higher quality of cognitive monitoring

by teachers, and greater organization of activities. Pullout provided more

instructional time.

The attitudes toward compensatory programs were also investigated. Principals
are generally well-satisfied with the effuctiveness of their programs in terms of
impacts on reading and math achievement. They perceived the iﬁpacts to spread

to other subjects and to noﬁg?articipants as well. Teacher's attitudes were .
wore mixed. Negative attitudes stemmed mostly from the ways the Frograms were
operated, and therefore appeared improvable by better understanding of program
guidelines and improved administration. Little evidence vas found for the
stigmatization of participants in CE programs, either on the part of teachers or

.‘.ojdenow students.

e 2 1
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Stuldies Still to be Done. The reports yet to come from the study will
adiress the general effacts of educational practices on raising students’
achievement levels, with special attention paid to the practices found

in CE programs in geneQ;I and in Title I programs in particular. Impact
analyses will be based on three-year longitudinal data. The extensive
achievenent-data collected from overlapping cohorts of students in the
three years will be used to describe e%p’patterns of educational growth
over the years for var;ous groups of CE participants and nonf?articipants.
Analyses of the three~year longitudinal data will allow us to examine in

greater detail the sustained effects of compen;atory{gaucation programs.
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OVERVIEW

Pifteen years agd, £Equality of Educational Opportunity (EEo)a-'_
concluded that schools exert little influence on achieveaent that
is indapandent of social background. Consequantly, the report
declaced, "the inequalities imposed on childran by their hoaz,
neiqhborhood, and peer 2nviromaant are carriel along to become
the inequalities with which they confront adult life at the end

of school.”

These conclusions are disturbing and controversial, yet extensive re-
analyses of the EEC data have failed to overturn them. The results

of this study, drawing on extensive new data, qualify the earlier con-
clusions, but do not overturn them. Our. analysis of the new data

shows that schooling does have tangible effects on student achievement,
but not enough to counterbalance significantly the effects of back-

ground.

Probably underlying some of the reluctance to accept the conclusions
of the EEO report were two substantial limitations of the data. First,
they were based on observations of students at a single point in time.
Such data pose prbblems in establishing the direction of influence
between schooling and achievement and in inferring the nature of stu-
dents' experiences from comparisons among cohorts. 'Second, while back-
ground factors were measured at the individual level, school factors
were measured at the school level. Thus, the influence of school
factors was assessed without considering the large variation within

he
schools indquality and amount of resources that students receive.

With the Sustaining Effects Study (SES), we have the first

3JBALAYVA YS0D T238
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national survey ¢*o provide longitudinal data on the school
exveriences and academic achievements of individual students.
These data have been 2mployad in the pra2sent study within a
serias of structural-equation models of the schooling-achievenent

procass. The basic mode2l is shown below.

— }
School * Later
Character- ¢ Acadamic
istics School / Achievement
Experiences
Social
Background

The moi21 indicates that early achiaverment, schools, and

background all[Iifluencg later.%chievenent Idirectly’(paths A, C,

arvence
F) and also indirectly\Fhrouqb school experiences (compound paths
/

BG, DG, EG).

14

variablas representing social background, school characteristics,
and individual and classroom experiences of students were
coabined into composites ;nd vetﬁ‘;hen entared into tha model as
possible "causas™ of achievement. In the process of developing

the composites, we determined that the guantity of classroos
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P,
H

instruction has a significant positive 2ffeact on achieveszent

(part of path @A) and that pear characteristics (parts of patﬁfc

and G) have a auch wveaker effect.

" Most inportang?'ve found that the correlation between background

and achisvement is relatively constant (about .5) throughout the
elenentary years. On the other hkand, our results clearly
establish tangible effacts of schooling on achieveaent. 1In
axolaining the coexistence of thase two results, we point to the
following findings:

e QAcademic skills are already closely related to social
backgrounl at the time of ent into first grade.
Gl

()

e Educational rasources are) distributed to students
primarily on tha basis of¥academic skills (path B) and
the school attenied (path D) togethar. %o be sure, there
is a significant amount of prefaerential treataent
accorded to childran of privileged backgrounds (path E),
but thers ars still inporta&; opportunities for. receiving
school resources independen‘of social background.

e Daspite the primary allocation of school resources on the
basis of ability (path B), the relationship of initial
ability ¢+o socioeconoaic background results in a
substantial association betwvean background and schooling.

e While the effects of schooling are gensrally appreciable
(paths ¢ and C), ¢they decline rapidly with 1increasing
grale. The decline is particularly drastic for reading
achievamant, with no avidence of schooling effects in the
later elamentary grades.

e The most important deterninant of a child's 1later
academic success is his earlier abilities or achievesants
(path 1). !

Thus, schooling effects are too modest to overcome the acadesic
advantages of socioaconomically privileged students. Even wvhen
suach effects are at their maximum in the early years of

schooling, the linkage of school resources to background, which

is not only direct, but also indirect through the allocation of
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resourcas to thos2 with gqreater academic skills, works to sustain
if not incraasae the background-achievement relationship. Even if
schools ware sucsessful in lengthening the period over vwhich
educational experiences had a substantial ispact on acadeaic
skills, this wvouli \ probably only augaent the
background-achisvement relationship unless major changes wvere
made in the wvay 23ucational resources are currantly distributed,
to the point of accoriing prefarential treatment ¢to those of

disadvantagad backgrounds.

In conclusion, th2 results of this study suggest that even if wve
were to increase the amount of educational resources available to
students to 1levels near {if not bey>nd the 1limits of
practicability, w2 woull not increase +their acadeamic skills by

much nor ;533;5?‘_)E§gnificantl¥J the background-achievesent

relationship. 44 such results are disturbing, they are
counterbalanceq by three considerations. Prirst, many othar skills,
personal qualities, and life svants unrelated to intellectual and
social origins and ¢to prior educational and occupational
achievements determine the economic success of individuals in our
society., Sacond, substantive changes in the kinds of educational
rasources or in the way they are delivsred to.stuients may

. ¢ vheir
increase the effects of schooliny independent ofl‘oriqxns. %a41/'

4§ina11y, vhile compensatory-education efforts may be unable to

e

alter substantially ¢the relationship betveen background and
achieveaont, they may make a Jdifferenc2 to those vwho are
disadvantaged by backgrounﬁ:?y reducing the link between ability

and resources. Such efforts, targeted at those af the margin of

, 3J8ASAVA :
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society, may increase Ehg prohability of completing school or
enough school to participate more suécessfully in the economic,

ounr
political, and social life of qhe society.
/
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CHAPTER 1. SCHOOLING AND EQUALITY OF OPPORTUNITY

Previous research on ¢the effects of background and
schooling on acalemic achievement concluded that
schools are unable to affect the relationship between
social origins and achievament that is established
prior ¢o the start of schooling. However, such
res2arch has been based on data with serious dasign
liaitations and has only partially delineated the
factors accounting for the perpetuation of the
background-achievement ralationship.

The Sustaining Bffects Study provides an unprecedented
array of data on the achiavements and school
experiances of a national crosszssctica of elemantary
stulents for three years. These data are exploited in
a series 9f structural-aquation models that are
elaborations of a basic model similar to that eamployed
in recent studies of the adult socioeconoaic
achievem2nt process. These models ars usaed to explain
the stability of the background-achievesent
relationship throughout the elemantary period.

In the 1960s, a recurring assessment of Asmerican public education
was ¢that it failed, in one sensa or another, to equalize
achievena2nt opportunities for children of different backgtounds
(Clark, 1968; Coleman et al., 1966; Sexton, 1961). The nmost
influential critical assessm2nt, Fquality of Educational
Opportunity (EEO), concluded that

« « « Schools bring 1littls influenca to bear on a
child's achievement that is independent of his
background and general social context . . . . ([T}is
very lack of an independent effect means that. the
inequalities impos2d on children by their hone,
neighbarhood, and peer environment are carried along to
become the inequalities with which thay confront adult
1if2 at the enl of school. . . . [B)guality of
educational opportunity through the schools must isply
a strong effect of schools that is independent of the
child's ismadiate social environment, and %¢hat strong
indapendent effect is not present in American schools
(Coleman et al., 1966: 325).
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This was not to5 say, ¢the report not=d, that schools have no
influenc® on achievement, but rather that what influance they do
exart is st;onqu linked to the student's s>cial background.
This conclusion has been reinforced and more emphatically skated
by critical commantary and extensive reanalyses of the EEO study,
vhich have argued that because the influences of background and
schosling are so intertvined, the EEO report overesphasized the
influence of social origins by attributing all of the shared
influence of . both factors to background (Averch et al., 1972;
Bowles and Levin, 1968a, b; Mayaske et al., 1972; HMosteller and
Moynihan, 1972 U.S. Office of Education, 1970).

While thera is merit to ¢his criticisa, the EEO study was ejually

(E;bropriatelz)concerned vitﬁvﬁssessinq the effacts of schooling

ind2penlant of social origins, as distinct from those effects
that—oa%‘/%nhance the background-achievement relationship because
ot(l%ﬁg”%ntter schooling received by children of privileged
backq:ounds. Yat, it ramains unclear vhether the lack, if any,
of a substantial independent influence of schools on achieveament
is due tof;Q modest effact of schooling on the development of
acaiemic skills, to the favorable distribution of educational
resources to children of richer social backgro;nds, to the
strong, combined effect of background factors and initial

abilities, which are highly correlated, or to some combination of

these factors.

iﬁa/éyidence to date explains only partially or with uncertainty

1-2

33 3 8A414VA Y402 T238




tha processes underlying iayf/ perpatuation of the backgrouni-
achievement relationship. Reanalyses of the EBO data and
subsequent analys2s of other data indicate that school factors
have some effect on the development of acadamic skills, but these
studies have bean unable to identify particular resoarces,
prograass, or environsents (including school facilitieék}snaller
classréouﬁ!} classrooa houtsbijability grouping ) J;Q?Quality of
teachers, curricula, or the studen4¥9 peer environnent) as being
| consistantly effactive (Averch et al., 1972; Jencks and Brown,
1975; Jancks et al., 1972; katveit. 1976; Mayeske et al,, 1972;
dosteller and Noynihan, 1972; 0.S. Office of Education, 1970).
More significangr' the overall iapra2ssion conveyed by these
studlies is tha? school influences ate. modest, although the

|
|
|
|
|
|
guality of -%gg/ ata ) available has left these findings open to
quastian,

In contrast, sozial background, hovever measured, has been
consistantly founl to be strongly related to academic achieveament
(Averch et al., 1972: ch, 3). Yet this finding has been based
largely, if not solely, on cross-sectional data, so that what
appears as a high deqgqree of influence of background on (later)
achieveaent is in large part indirect, through ¢the close
association betveen background and earlier achievenent. of
course, ¢the inzlusion of earlier achievement along wvwith
background in the prediction of later achievemant, as peraitted
by longitudinal data, would still leave the'telationship batveen
the two predeternined factors unexplained, but at least would

more accurately represent the effact of background on achievement
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over any given period and provilis an indication of the degrae to
vhich tha parpetuation of the background-achievemant relationship

depends on the effects of background nat of initial ability.

Finally, it is clear that background is substantially

ralated to the qnaiity of s3school experiences, as w2ll as to
achisven2nt, Placerent in alvanced tracks and curricula within
schools, attendance at better financed schools with
socioeconomically 9porivileged schoolnates, and expashre to
pr%i%rinary educational projgrams are all wmore likely ¢to be
experiznced Sy children of privileged backgrounds (Coleman et
al., 1966: ch, 2; Hayns, 1974; Hinckley ot al., 1978: ch. 5;
Jencks et al.,, 1972: ch. 2: Sa2xtor, 1961; Wang et al., 1978: ch.
3). :1though disadvantaged children’ are wmsore likely ¢to
participate in compensatory-education programs (Hincklay et 2l.,
1978; W¥ang et al.,, 1978), such prograas appear unable ¢to
conpensate  fully for the educatioml experiences of
socioeconcmically privileged students (¥Wan-® et al., 1981).
Consequ2antly, to the extent that the schooling process proasotes
acalemic achiavement, it appears to perpetuate initial,
background-related difforences without providing a significant
means for advanc;nq achievement that is independent of social

origins.

I+ is the aim of the current study to clarify the eoffects of
school 'factots on achievanment, the extent ¢to vhich the
educational process parpetuatas the background-achievenment
relationship established prior to entry into school, and the

factors that account for the inability of schools to affect that
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relationship. Drawing on data that overcome two ma jor

ligitatiané of earlier research, we show that school effaects are

aporeciable during the vary early years of the elementary period,

but decline rapiily to extremely modest levals by the end of that

period. MNoreover, and more inpottané? throughout the 2lementary
ih—

period szhools are unable ¢to 'fﬁaii’ the backgyround-achievement
F.

relationship because thair effects, though appreciable, are

eithar modest or, when otherwise, are linked both directly and

indirectly to bacquouni through initial ability, itself the

primary detarminant of later achievenment.
tinitations of Pravious esearch; Currant Data

As politically disturbiny and scientifically controversial as the
we e
EEN conclusionsnktve-bgzyf‘teanalyses and studies independent of

EED have faile; to overturn then. Yet, there has been an
understandable raluctance ¢to accept ¢the report's conclusions
because of tvo major limitations, due in part ¢to the relatively
prisitive state of educational theory (Bowles and Levin, 7968a,

b; Cain and watts, 1970; Nichelson, 1970; Mosteller and Moynihan,

1972; Rizher, 1975). As long as these limitations persist, it is
possible that our failura to find strong effects of schooling may

be due to weaknesses in the data and methods thus far eaployed.

’

Cross-Sectional Data. Most of the research to date has been
largely or complately based on cross-sectional data, that |is,
data based on observations of individuals at a single point in
tiae. (Notable exceptions are the various studies using the

Project Talent data on achiavement in high school and beyond

1-5 310AJIAVA Y400 1238
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{Shaycoft, 1367; Jencks >+ al-, 1972; Jencks and Brown, 1975]).

Othar longitudinal studiss have examined highy¥school effects on
educational attainament rather  than acgéenic achieveaent
[Alezander and Eckland, 1975; Hauser et al., 1976].) rhe:e/lf‘g}
begp/sevaral sarious probleas posed by such data. Pirst, ve have
been wunable to determine the direction of causal influence
betveen schooling and achievemaent. Thus, vhen we find that'
achievement is related to better schools, it is unclear whether
higher achievement resulted from selection into better schools or
whether selection into such schools resulted from achievement

(via its association with socioeconomic status).

Second, ¢tra2nds in student perfornance' and its relation to
background and schooling as reported by tha BEO stud!)ate based
on comparisons among <cohorts at differant stages of their
educatisnal careeri) as if the experiences of thes2 cohorts
represented those of a single ~short advancing through school.
It‘fenains unclear vhether the exparience of any single cohort is
at all similar to that constructad across the cohorts observed at
any given moment. In particular, it is possible that differences
among cohnrts in the relation betwvaen social origins and initial
academic abilities account for the cross-sectional pattern of
th2 background-achievemsent relationship. Thus, the pattern nmay
incorrectly indicate the relativ;’ longituadinal influences of

bnck,round and school factors on achievement.

&>

Finally, cross-sestional data on levels of exposure to school}‘fresourc/1

concurrent vith achievement levelgjuay provide a poor indication
were
of the total resources to vhich students had—bee)- “exposed up to

A
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th2 point of fgé/;chieve1ant assessment. The resulting error in
measuren2nt of school experiencas could increase ¢tha isportance
of background at the expanse of school factors (Bowles and Levin,

1968a; Hanushek and Kain, 1972).

Measures of School-Resource Exposure. Rqually detrimental to our
past efforts in findinq reliable schooliny effects has been a
deficiency in our measures of educational resources allocated to
and used by individual. studeats (Bowles and Levin, 1968a2;
Hanushek and Kain, 1972: Hauser ot al., 1976; Richsr, 1972;
Saith, 1972). Because »f difficulties in measuring resource use
at the student level, almost all previous studiies--cross-
sactional and longitudinal--have enployed_s:hool-level aggregates
of resounrces, expenditures, or characteristics as measures of
stylents' axpariances, thereby ignoring the auch greater
differances vithin:?%:;; among schools (Heyns, 1974: in
particular, p. 1439, Table V). By ignoring differences in
rasourc2 exposure within schools, ve have been forced to assess

th2 ralative influence of school and background factors among

schools, vith no assurance that this accurately represents the

relative influence of these factors at the }%eviiggg studentsi

(Robinson, 1950).

Until experimental data are available, our tesults.vill probably
continue to be plagued by the confounding of background and
school factors, making the assessaent of potential schooling
effects problematic. Nonetheless, ve nov have a fairly rich body

of 1longitudinal data on tim§ school experiences and_acadeaic

e ]
ach1evenant¢~e!——s¢uﬂeuté;that has enabled us to reexamine the
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schooling process as it is currently constitutad. The data are

froa the Sustainiag Effacts Study (SES).

The three-year, lultiioccasion design of the sSBS and its
inclusion of multiple indicators of family background, individual
elucational expariences, and achievement has provided a data base
shat substantially overcomes the limitations of earlier
data. The existence of longitudinal data on several
cohorts of students for three years allows us to
detarmine thae tomporal order of achievement levels, school
experiences, and backgrsund characteristizs and permits us ¢to
rely less non synthetic cohort constructions to view th2 acadeamic
carvaars of students. Second, the avai;ahility of data on the
school axpsriences of individual students enables us to assess
the relative influences cf schools, background, and initial
abilities at the Jlevel) e§ studenyy and to take into
account the variation in students' experiences within

schools.
A Model of *he Schooling-Achiavement Process

Tha SES data permitted a modeling of the schooling~-achiavenent
process along lines vell established by Blau and Duncan's (1967)
studies of the socioeconomic and . acaemic
achievean2nt processes (Duncan, 1968, 1969; Duncan et al., 1968;
Hauser, 1969, 1971; Heyns, 197%; Hauser et al., 1976; Jencks et
al., 1972). The esssnce of their model, vhich is mathematically
formalized in a structural-equation system or ‘path' model, is
simple: status achievement is viewved as a wtemporal process in
BEST COPY AVAILABLE e 3§
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vhich 1later statuses Jepend, iﬁ vart, on =2arlier statuses,
intervening achiavenents, and other contingant factors™ (Blau and
Duncan, 1967: 202). 1In other worids, the socioeconosic careers of
individuals are view2d as a sequance or chain of achiavemeat and
acﬁievanent~p:oducing events linked by Qdirect and indirect

influencas on one another over time,

In the context of schioling, we suppose that the achievesment
process beqgins with the social and acadaaic backgrounds with
vhich students entar school. These fexogenous’ or
‘pradaterained? factors conlition the chila's school
expariences--the curricula or tracks in vhich he is placed; the
pears with vhom he comas in contact; the teachers vho sarve as
counsalors, rasource parsons, a;aluato:s, and role aodels:; and
the facilities, books, and equipment that are available to and
us23 by him. In turn, his acadeaic achievenents depend on his
school experiences, so that background 2and prior achieveament
influence 1later achievament through the schooling received.
FPinally, background and initial achievement directly affect later

achievenma2nt (ind2pendently of the amount of schooling).

This siaple conceptual amodel may be elaborated in several

ways. First, if achievement and school experiences are

’

measured A:;/keve:al occasions, the schooling process may be
viewed as composel of several temporally ordered stages of input,
output, and feodback relations. Secand, schooling and
achieveaent can be decomposed into saveral subdimensions
raflecting differant areas or intersmediate stages, as vhen peer

and teacher influences are distinguished or achievenment itself is
- AJAVA Y]00 T34
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conceiva2l of as involving a motivational as wvell as cognitive
coaponent in a.feedback relationship. Ani, third, ¢the initial
level of swmotivation can be taken into account as another

exogenous factor, along with background and prior achioavenent.

Previous discussions of elucational opportunity have been
doninatel Sy concarn ovar the relative impdrtance of background
and schooling. The Blau-Duncan conceptualization. of the
achievemant process 4in teres of a path or structural-equation

sodal represents a significant departure from this tack.

The path model shifts attention to the status-transmission

process itself, as relevant to schooling as

to the adul* socioeconomic achievement process of which Blau and
Duncan (1967: 202-3) write. Instead of evaluating th2 relative
importance of differen: causal factors by partitioning, the

v /Y
variance explainegzﬁ

e o o 2ttontion is focused on hov the causes coabine to
produce *he end result. o« o o [W]e can indicate,
first, the gruss affect of ¢the measured background
factors or origin statuses . . . on . « . achievenent.
We can then show how and to what extent this effect is
: transmitted via wmeasured intervening variables and,
: finally, to wvhat 2xtent such intervening variables
: contribute %> the outcome, indepaendently of their role
in transaission of prior statuses.

F The research described in ¢this report has been guided by the
above conceptualization 2f the schooling process. The issue of

the relative extent to which the process merely transaits the

parents'! status %o the child's achievements--or provides an

independent channel for development on the basis of initial

achievenent and motivation--is addressed by a series of
; : 1-10
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structusal-aquation models that are elaborations of the elenental
model describad aboYe. 3iven the models, the direct and indirect
eftacts of hackgrouni, schoolinq; and prior abilities on
achievea2nt are assgssei, and issues relating to educational
opportunities are addressed in terms of these effects. The
molels ara based primarily on 3data for three Yyears of four
cohorts of alenentar;’gchool children in the SBS., These cohorts

were in grades 1 to 4 in the first year of the stday.

The Data

"The Populatién and Sample. The population surveyed undar the SES
consisted of the first to sixth 3Jrades in public sghools in fall
1976. A saaple of the six cohorts, one for each grade, was
followed for as sany as thres school years, ¢thus proviling
longitriinal da%ta on student careers at overlapping intervals

covering the entire elementary period.

Tha study sample is a natioral cross-saction consisting of 15,579
elementary studeats attending 242 pudlic schools in the fall of
1976. (This sample is known as the saaple for the_ggrticipation
ggtuiy and is described along with other, relate;/salples in
';ppendix A below, Hoepfner et al. [1977], Breglio et al. [1978:
appendices], and Hoepfnar [1981].) The saaple wvas’' drawn from a
population of 20 million elementary students in 62,500 public
schools. Of the 242 schnols in the sample, 95 were purposively
selacted for followv-up in the next tvo years (1977-8 and 1978-9).
Tha saapled students in these schools wera folloved a3 long as

thay proceeled through grades 1 to 6 in thair schools during the
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thraa yaars of the stuly. They wvere not followvad bayond the
sixth grade or upon departure or Aduring absence froa the 95
schools. (Further details regarding sample, population, and

sample v2ights are contained in Appendixz A.)

Those studants who were followed over at least on2, tvo, and
three y2ars of ths longitudinal survey are referred to as members
of tha one-, two-, and thres-year panels, respactively. This
study is based on data for the cohorts of students in the fall
1976 crossgsection sanple and tha three panels. The findings of
substantive intarast are based primarily on the data for the
three-year panel of cohorts 1 to 4, that 1§J”thase in grades 1 to
4, rasoectivaly, in the fall of the first year, vhile sone
preliaminary findings--prior to model fitting--draw on data for
the ctosqggaction sample and the one- and tvo-year panels. (The
ona-year panal includes cohorts 5 and 6 and the tvo-y2ar pasmel,

cohort S.)

Table 1-1'gives the original sample sizes by cohort (as of fall
1976) and the nuaber of students remsaining (after selection into
tha longitudinal survey and attrition) in the springs of 1977,
1978, and 1979,

The Data Base. This study drev on extensive data’' on students®
backgrounis, schools and school experiences, and acadeaic
perforamance. EEF student's socioeconoaic and family backgroungd,
hoae environment, acadeaic nmotivatioi, and outside activities
ralevant to academic growth vere assessed by a parent interview

during the spring of 1977. Parents' education, occupation, and

4
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Table 1-1
Crosﬁction and Panel Sample Sizes by Cohort
-

- (Grade in Fall 1976)
Cohort
a1l
Sample

" 2 3 4 s 6 Cohorts
Cross-section {fall 1976) 2,757 2,490 2,483 2,380 2,442 3,027 15,579
l-year panel (spring 1977) 2,740 2,484 2,474 2,374 2,432  3,0122 15,516
2-year panel (spring 1978) 1,035 934 949 827 715! 02 4,460
3-year panel (spring 1979) 857 793 759 557 o! 0 2,966

1 .
2£xc1udu 16 students held back one grade and still in the study in the third year (1978-79).
Excludes 11 students held back one grade and still in the study in the second year (1977-78).

inconme; faniiy size and structure; and race/ethaicity constituted
tha primsary measures of socinseconoszic background. Tha language
spokan 1t home, the presence of reading materials thera, and the
paren*s' involvemant in the <child's school provided additional
indicators of the hca= environment, Indicators of acadeaic
motivation were provided by a faw outside activities reflecting

stelent initiativa, such as hours spent reading.

The studeant’s school vas characterized in teras of: the presence
of certain facilities, expenditures, staff/student ratio, receipt
of conpensatorzgzducation funds, hours in the school year, use of
half-day sessions, staff developament activities, stulent body
racial coaposition and academic achievement le;él, and the
education and experience of the (reading and math) teachers and
priacipal. The student's school experiences were recorded
periodically with raspect to the reading and math curricula in
toras of: the nuaber of hours of learaing or instruction in

various settings, participatioan in coléénsatory prograas, and

1-13
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exposur? to teachers of various characteristics and employing

various practices.

Aczdemic performance vas 1ssassed by aeans of a set of
standardized achievemant tests, the Coaprehensive Tests of Basic
Skills (CTBS). Por most test lavels, the reading subéests vere
in vocabulary and conprehansion; the math subtests, in
conputation and concepts. These tests asses%basic acadenic
skills rather than knovwledge specific to certain curricula.
*vartical?! scales vere developed from the resding, math, and
conbined scoras in order to assess acadaamic growth over grade arnd
test levels (Haaenvay et al., 1978: ch. 1).  These scales;gzgi‘
used in this study. They sho;r'higp internal consistency
(Henanvay et al., 1978: 42, 44) and moderately high test-retest

reliability betwe:.n consecutive semestars 2and years (Henenway et

al.,, 1978: u47; Appendix B below).

Da*ails regarding the selaction and construction of the
instruments for acaderic performance and school experiences,
their adaministration periods, and the reliability of the
variables and scales constructed fros then);cto*‘ptovided by
Hamenway et al. (1978). The instruments themselves (except for
-t

those under copyright)_*?fg/reproduced along with the parent-
interview questionnaire in a report of the SES Staff (1979).

1-14
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: CHAPTER 2. THE COMPONENTS OF BACKGROUND AND SCHOOLING

schooling on achievement and the wmanner in which
schooling anl achievement affect one another over time,
conposites represanting background factors, school
characteristics, and individual-and-classrooa school
experiences ware constructed. In the <course of
develooing these composites, the coamponents of
background and schooling that influsnce achievasent
vera axamined. The most important variable of the hoae
environment that appears to affect achievament is the
"xinl of 2ducational support and encourzgement the child
receives. At—scioody~ thare is no support in the
Dol current data for the proposition that tha peer
ko ool—apvitonam~nt 1S the mcst impoctant Influsncey/or even
that it is a major and consistent. influence. On the
other hand, Xhy” shaer quantity of " instruction has a
significant, if molast, effact on achieveaent averaged

over the elemertary grades.

To agsess the raelative influences of background and
|
|
|
|
|

| A central question of interest, prior to the issue of ¢the
relative influences of background and school factors, concerns
the coaponents of these factors that encourage learning. Tvo
school factors <that hav: received some recent attention and on
vhich ve can bring soma data to bear are the character of the
student body and the amount of classroon instruction to which a
child is exvosed. In particular, a major conclusion of the EEO

report wvas that the peer environsent was the most important

school factor 4in accounting for school-to-school differences in
achievea2nt. Purthermore, Wiley (1976) has suggested that the
quantity of instruction has a significant impact on acadeaic
performsance. To date, there has been no consistent evidence of
positive effects 2f any school input and vhat evidence has been
offered has been subject to question.

Q A ”
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We assessed the influsnces of various school and background
factors in tha course of developing composites for use in
structural-esquation =moda2ls of the schooling process. These
composites represent background (B), school characteristics (s).
and élassroon and individual educational experiences (X). (For
reasons discussed below and in Chapter 3, 'schooli.ng"\;? measured
by coaposites at *vo leveis--the level of the school and the
conbined levels of the individual and classroom.) The composites
g;;? used in the models to assess the rz2lative influences of
background and school factors and to detacmine the manner in

which they act through time and are congitioned by intervening

achievenent statuses.

The primary motivation behind the devalopama2nt of the conpo§ites
vas to reduce the number of variables considered. ?hi%:éginggay
silnlifiqg reprasentation and interpretation of the effect of
each set of factors in the models, but also teflec;% a reluctance
to place auch reliance on the offects of the individual
components. This teluctance\;gj;he resul®t of two facts. Pirst,
the effacts of the variables evidence 1little stability across
studies and are frequently negative because of t?e substantial
intercorrelations among the variables. Second, the variables
theasalves only partially represent the relevant factors in any
given area and‘ifﬁwgffig/@toxies for factors in other areas as

vell, thus making any strong interpretation of their effects

problesmatic.
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A problea with the use of compesites, however, is that they tend
to oversumnarize _the data in two respacts, Pirst, they leave
unansvered questions about the particular underlying factors that
are iampartant. Secoqd, their construction froam components of
varying units of nmeasurement naké? it difficult to interpret
patterns of cohort sisilarities and differances at the composite
leval. Thus, in the course of describing the construction of
each of the three composites, we will examine ;he underlying
factors ¢that appear ‘to affect achieoveament. The variables

included in the coaposites are used to describe and coapare the

backgrounds and educational careers of the cohorts in Appendix B.
The Vvariables Considered in the Coaposites

The variablas considered for each of the <composites raflect the
cuastlative evidence of previous research, but are limited by the
data available. The evidence of earlier studies on the effects
of fansily background are strongly suggestive of the kinds of
advantages ¢that accrue %o children of higher socioeconsaic
backgrounds (Coleman et al., 1966: »lau anil Duncan, 1967). The
important background inlicators reflect the degree to which the
faaily carries out various educationaggguppart functions, such as
socialization of academic motivation and encouragement of
achievenent, ¢teaching and aodeling of acadesically relevant
skills, and provision of a stable socioemotional and financial
env#Fonment. The family's resources for and coamitment to these
tasks are reflected in its socioeconoaic statuspg its
race/ethnicitﬂgs its structure (nuaber of parents prasent and

nusber of siblings)J) and its behavior (provision of educational

' AJBANAVA ¥Y]0D 12348
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matarials, aacouragenent, assistance with homework, and

aspirations for the child).

W#hile the evidence regarding schooling cgnponents has been less
certain, it is rsasonable to suppose that support, models, and
intellectual resources are provided and goals set not only at
home but also in school, where teachers and peers are the chief
socialization agents. This presuaption is supported by, asmong
other evidence, the influvence of friendship choices at school on
post-schooling aspirations (Canpbeil and Alexander, 1965) and the
substantial . dependence of  socioaconosic achieveaent on
educational attainment, vhich in fact mediates the influence of

social origins (Blau and Duncan, 1965: ch. 5).

Ideally, we would like to have individual-level data on school
expariences alony all ¢the significant disensions. Because of
practical difficulties in procuring such data, school and
classroomn characteristics must be employed along vith
individdal-level data. For example, vwhere information on
students' use of school facilities or on th2 backgrounds of those
pears who serve as referant individuals and resource persons is
impractical to obtain, the facilitias of <the school or the
average socioaconosic and academic statuses of sqhool-ates, or

better, classmates, is used.

Within tho study, there are class- and individual-level data on
soae school experiences. The studenq%# attendance and hours of
schooling (9'QE 2ll ocourses) in each year were recorded. In

reading and nat2§/such data wvere gathered by classroom setting
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and size and by type of iastructional staff. The students!
reaiing and math teichets reported ¢their prafessional backgrounds
and teaching practices, such as use of ability (sub) grouping of
clagsas and aaount of homework assigned to students.
Individual-level daté vere also gathered on participation in
coapensatory reading and math prograas. Finally, students vere
linked to homeroom teachers, thereby facilitating the treataent
of class differences githin schools and the @measurement of

classmate as wvell as schoolmate characteristics.

Among larg2a-scale surveys, thase data are a significant
iaprovement in the m2asureament of exposure to school factors, but
thay 1lik2ly capture only a small part of the variation in the
quality of school expariences among and within schools. In
particular, we still know 1littla about the kind and degree of
attantion a student receaives in the classroom (despite teacher
reports of sone classroon-vide practices), about the rnature of
school prograas in which he participates, or about his actual use
of resources apd services. Por example, vyile our data on
quantity of classrooam exposure includes nusber of hours attended
as well as offerad, ve 10 not knowv the number of hours of class

ottended to by the student.

4

In the absence of an adeguate representation of school
experiences, it is possible to aisrepresent tvo important
relationships in the schooling process. First, it is possible to
overestimate tha influence of background on achieveasent, since
sose aspects of the child's social origins may serve as proxies

for unmeasured school experiences. sécond, it 1is possible ¢to

2-5
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misrepresent tha overall direction of the relationship between
background and school inputs. Some inputs (e.g., 'gifted*
prograes, skilled teachars, nmotivated peers) are more likely to
be received by children of privileged backgrounds, while others
{e.g., compensatory or remedial prograss, special ‘teachers for
#he acadenmically hardicapped) are more likely to be received by
socioeconoaically disadvantaged children. If the inputs measured
are predoaminantly those more likely ¢to be received by privileged
children, the overall association betwveen background and school-
resource lgvels vill be positive. On the other hand, the
relationship will be na2gative if the inputs measured are on the

wvhole more likely to be received by disadvantaged children.

W#e have no complete cure for these problems, but to ¢try to take
into account class and school characteracteristics that are not
measured, aggregate teacher and peer characteristics vill be used
as surrogates. Of course, the surrogates may capture only part
of the unmeasured variability in class and school quality and,
more 1nportant?their effects cannot be attributed solely to
teachers or to the school environament as against other school

factors.
construction of the Composites ,

Bach composite was formed by regressing later achievement on

earlier achievement, cohort (a categorical variable), and a set
of components representing background or schooling factors.

The inclusion of cohort in the regression meant that the

effects of the remaining variables were within-cohort effects.
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Thase effects wa2re assumed to be dinvariant across cohorts, so
: that—tﬁf’selection of th2 components and fﬁ,fzalculation of their
veights vera based on the average experience of the cohorts. A
description of the gode categories for some of the variables
considetee,vhose scales are not apparent'jis given in Table C-1

.(Appendix C)e.

In the case of the schosl-experience (X) composite, data on the
coaponents were gathered each ysaE)and thus the ‘tearlier' and
*later* achieveasnt levals vere ¢the fall and spring of each
school year for each cohort for vhich data were available. Por
the Other tvo conposites--background (B) and school
charactaristics (S), the 'earlier' and *latar' achievenment levels
vere fall 1976 and spring 1979, respectively, for the three-year
panel of cohorts. The background data were gathered only once
(in the first y=2ar) and school characteristics wvere not only
similar from year to Year but also vers conceived of as exogenous
(and therefore fixed prior to the first exposura to classrooz and
individual educational eoxperiences and to subsequent events in

the studentg educational career).

Although ¢the 'later* achievement level wused for the B and S
conposites could have been tha spring 1977 measureaent, the
spring 1979 measuremant wvas used to allov background and school
characteris+ics to exert their influences over the entire span of
‘13*%g~kgsetve§ﬁ A;?ﬁé;ffarxie: achieveasnt accounts for a larger
portion of the true-score variance in later achievement as the
intartest interval disinishes, there nay be soas concern that the

diffarent regression procedures for the X composite on the one
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hand and th=2 B and S compositas on the othefbin some sense favor
the 1latter. To be sure, mora coaponants are likely to be
included in the latter composites, resulting in greater
proportions of explained variance in later achievenent net of
initial achiqvanant.. Hovever, in ¢the first place, as shovn
balow, in no casa did the addition of a few components at the end
of the stepwise procedurss drasatically increase the explained
variance in later achievenent‘ net of initial achievement.
Second, it seams reasonable to consider the long-tera impact of
relatively stable attributes such as background and school
characteristics. vhich are likely to axert continuing influences
¢hroughout a child's educational carear, wvhile considaring only
+ha short-tera impact of classroom and individual educational

expariences, which are much more variable over the years and

whose impactf axg presumably largely immediate. Pinally, as noted
below, 2 morae generous criterion of inclusion wvas eaployed for

allowing

the X composite than for the B and S conpositegﬁ

Loradionl experiences
.nxpas%eﬁee§=%§g maximun oppO:tunityAto account for achieveaent. .

In foraing the composites, each set of variables was considerad
indapendently; that is; the —regression analyses for the
background composite did not include school factors (for X and S)
as reqressorf,and. similarly, the analyses for each of the X and
S composites did not include the background variables or the
variables of the other school factor. Because of the correlation
among components for the three areas, this procedure no doubt
affected the regression veights. Por exasple, in the

construction of ¢the X composite some components probably

2-8
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functioned in part as proxies for background factori,and the
regrtession coefficients for tha school inputs alone probably
represented the effects of both types of factors. FNevertheless,
other factors ware excluded in each case in order to give the
components in each area the maximua opportunity to explain

achievenant gains.

A sta2pvise procadure (saximuam R2 improvesment) wvas eaployed ¢to
datermine wvhich componants significantly contributed to the
explanation of achievesant gains, or, more precisely, of later
achievenment net of initial achievement (within cohorts). Because
of the large sample size, addition to the adjusted coefficient of
detaramination (of at least ,001)--rathar than statistical
determine <+he cu-Foff point for entry of a conponeﬂt into a
coaposite. Adjusted R2, rather than B2 alone, was used in order
to discount the additional explanatory pover of coaponents by the
degrees of freedon they consume, or conversely, ¢the additional

conmplexity they introduce into the coaposite.

significance at conventional levals--was genetallzkseised;-gn"to }
|
<
1

Hovever, for tha X conposits, statistical significance at

conventional 1levels was enmployed since the aore restrictive

criterion would have leani that no cosponents would have entered

at all (se=2 Table 2-6@3&—“&%‘{%“% previous findings of

liaited schooling influences, ve intentionally sought to give

school experiencas as auch opportunity *o account for achievement

as possible, that is, vwe ©preferred ¢to over- rather than

undarestismate the effacts of schooling if any error vere ¢o be

sade, (A sore 3J2nerous cut~-off in terms of adjusted RZ is
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indicated for the x‘ composite in view of ¢the fact that the
adjusted R2 with initial achiavesent and cohort taken into
account is substantially greater [.90] than/d&a~thc—casa::£;§he B
and S composites [.71]. Howvever, even if ¢the same selection

criterion in ¢terms of the wmultiple partial coefficient of

121
dete:ninatigﬁﬂvexg—used for the X composit2 as was used for the

othaer two, none 5f ¢tha school-experience variables would have

entared their cowmposite.)

In the case of the B and S composites, an additional stepwise
procedure was anaployed with fall 1976 achievement as the
criterion and cohort among the predictors. The ‘'significant!
predictors from this procedure (excluding cohort) were added to
those selected hy the first p:ocedurg,and the regression weights
wera recoaputed using as the criterion later achievenent net of
initial achievemant and cohort. PFor the B coaposite, the purpose
of adding the components from the second procedure was to
construct a coaposite that would also be us2ful in addressing the
.question of the extent to which acadeamic and social origins are
related. Por the S composite, wvhich coull also function as a
proxy for background (neighborhood) factors, the second procelure
vas sisilarly motivated. Again, it is clear from the results
reported below that the addition of these coamponents did little
to increase the 2xplanatory pover of the two composites at the

expense of the X composite with respect to achievaaent gains.

e
Of course, ‘here are several alterna}fﬂg/'approaches to
constructing the coamposites, among them, factor analysis, leading

to the davelopment of factor scoring veights; standardizing the
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coaponents and applying unit weights (Wainer, 1976); coastructing
conpositas by embedding the corponants in the causal models and
eaploying the method of sheat coefficiants (Heise, 1972): anld, in
the cas2 of school inputs, eaploying weights representing
relative costs of the components whers possible (Haggart et al.,
1978; Sumner et al., 1979). All of +thase alternatives were
considered, but we vare interested 1in employing weights that (1)
vere siaple to obtaini (2) would be easily developed for the
cohorts as a whole throughout their educational careers, so that
the interpratation of the composites would be invariant across
cohorts and .grades; anl (3) wvould represent in some sense the
relative effectiveness of the components in producing achieveaent
gains. In addition, in the case of school inputs, veights based
on relative effectiveness vere of interest in order ¢to assess
nieffective' inequality of opportunity® (Coleman, 1972: 148),
that is, the extoent %o vhich resources aeasured in teras of their
effectiveness--instead of their absolute amounts or costs--have
been differentially allocated to children of differing
backgrounds. In any evant, it is strongly suspected that the
thrust of the conclusions drawr would not be significantly
differont whatever the weighting scheme (Wainer, 1976; Sumner et
al., 1679: 26-7; Wang et al., 1979: ch. 3; see also the

14

discussion of the X composite below).

A possible problem with the weighting schese is that the
composite constructed is used in the causal models to predict
achievement, ¢thus introducing the possibility that a high

depandence of 1later achieveament on one factor, say, school
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experiences, as against other factors, may be built into the X

composite, The concern here is that ve hypothesize that school
experiences cause achievesent and use the degree of achieveaent
to define the degree qf schooling. There are tuo considerations
that would seeam to mitigate this problea. Pirst, all composites
were construct>: in a more or 1less similar manner (except as
noted above); thus, insofar as the relative iaportance of the
varioas factors is of concern, each couposite is gqgiven an
opportunity to account for achieveaent in a sieilar wmanner.
Second, in the case of classroom and individual educational
experiences (and probably in the other cases as vell), there is
litsle dif ference 4in predicting achievement howaver the
components are waighted (Sumner et al., .1979: 26-7; Wang et al.,

19792 ch. 3).
The B (Background) Composite

The Components. The B conposite consists of eight components

salected from a set of 12 that were chosen to represent backgrounds:

(1) Father*s educa*ion (FATHER),

(2) Mother's education (MOTHER),

(3) Occupation of the household head (OCC),
(4) Family incoae (INCONE),

(5) Race/ethnicity (of parent respondent--RACE--
classified as "majority" if white or Asian
but not of Hispanic origin and "minority"
otherwise),

(6) Number of parents present in the home (2PARENTS)

(7) Number of books in the home for the child at his
reading level (BOOKS), and

(8) Parents' attendance at school events (ATTEND).,
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Thesa variables reflect both the socioeconomic status of the

child's family and the kind of support he raceives that motivates

and facilitates his learning. (The other four variables con-
sidered will be described shortly.) Many of these indicators have
also been fouﬁd by the BEO report to teptesengqi&e backgrounds of
stulents ua%}’(Colenan et al., 1966: ch. 3. The RACE variable
was constructed ¢to reflect tha similar acidemic experiences of

vhlpes and Asians (Coleman et al., 1966: ch. 1).

Table 2-1 displays the pooled within-cohort correlations among
the eight indicators and betueen thes and academic achievement.
Although there is som2 variation among the cohorts in the
correlations, the pooled correlations reveal the basic éatterns
faithfully. Pirst, it is evident that most of the indicators are
substantially interrelated and related to acadeaic achievement as
of fall 1976 (CTBSO) and spring 1979 (CTBS3). Thus, it is not

Table 2-1
Pooled Within-Cohort Correlations of Background Variables and Achisvement for Cohorts 1 to 4

Background and Achisvement Variables 1 2 3 4 H 6 7 8 9 10

Father's educetion (FPATHER) -
Mother's education (NOTHER) .62 -

1,

2.

3. Occupation of housshold head (OCC) .51 .40 -

é., Family income (INCOME) .41 41 .29 - »

S, Racs/ethnicity (RACE) .19 .26 .19 .37 -

6. Prasence of 2 parents (2PAREINTS) -00 .10 .08 .43 .33 -

7. Nusber of books in home (BOOKS) .42 .40 .35 .34 .35 .31 -

8. Parents’ ettendance et school events (ATTEND) 2% .27 .15 .29 .26 .16 .26 -

9. Total echievement, fall year 1 ({CT380) .38 .40 .25 .36 .36 .21 .4 .24 -

10. Total tchisvement, speing year 3 (CTBSI) 41 .42 .25 .33 .34 .20 .43 .23 .79 -

Note. =~ Each correletion is based on all ceses in the three-yeer panel of cohorts 1 to 4 for which data ere
evailable for the pair of varisbles involved. The pooled within-cohort correletion is ths pooled
within-cohort covariance 4ivided by the square xoot of the product of the eppropriate pooled within-
cohort variances. The pooled withinecchort variances and coveriances ars unweighted (i.s., simple)
everTages over the cohorts of the covariances and variances within each cohort.
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surprising that once a handful of val(::ahosen indicators are
selected, ¢*here is 1little to be gained in the prediction of

achievoment by obtaining further inforaation (Table 2-3) at

generally increasing cost.

~Second, there is a great deal of stability 4in the ;elationships
of the background variablss to achieveaent over time vithin each
cohort. This, together with the absence of any discernible trend
in the corralations betveen background and fall 1976 achievement
across all six cohorts (Table 2-2), indicates that the
. relationship’ between background and achievament is invariant as
the child progresses through school, While earlier evidence
(Coleman ot al., 1966: ch. 3) for this proposition was based
entirely on synthetic cohert data over the tve{ve years of
schooling, the pr2sen* data are for true 2and synthetic cohorts,
albait over a such shorter interval. Thus, intervening school

experiences--hovever currently distributed vith respect to farily

Table 2-2
Correlations of Fall 1976 Achievement With Background by Cohort

Family Background Characteristics

Cohort

1l 2 3 4 S 6 7 8
Cohort 1 .42 .41 .32 .39 .36 .21 .39 .31
Cohort 2 .40 .41 .29 .35 .35 .19 .48 .25
Cohort 3 .39 .40 .31 .38 .44 .22 .51 .25
Cohort 4 .40 .40 .29 .39 .38 .19 .48 .23
Cohort 5 .38 .40 .30 .36 .38 .22 .48 .26
Cohort 6 .39 .40 .30 .34 .36 .14 .46 .26

Note. =~ Family background variables are numbered as in Table 2-1.
Each correlation is based on all cases in the cross-
section sample for which data are available for the pair
of variables involved.
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background and effective in advancing acadeaic skills--have
little iampact on the the relationship betwyeen background and
achievement, a relationship that is well established before entry

into elementary school.

By the same token, if schooling has 1little effect on the
inequalities with vhich children begiﬂ their educational careers,
it also does not reinforce thess inequalities. It is important
to racognize that, at the very least, the schooling process (as
currently constituted) does not in any sense increase the
predictabiliéy of greater acadeunic achievament for children of

highar socioeconomic backgqrounis--at least not through ¢the

elsmentary years. In Chapter 3, we will examine the elements of
the schooling process that tend ¢o result in a perpetuation of
the background-achievement relationship despite ¢the effects of
schooling 9n  achiavemant and the existence of imporctant
opportunities for rec2iving school resources independent of

social origins.

Pinally, and perhaps anst 319n1£1cané¥ Table 2-1 reveals that the
1 o
education of the child's parents and the availabilitngf books in
the honme -foe—h*g’ are among the strong2st indicators of an
academically supportive home environmaent. The sihqle strongest
predictor is BOOKS, a behavioral indicator presusably aore
subject ¢to response error and (upward) bias than demographic
indicators such as parents'! education. We shall find in Chapter
3 (Pigure 3-2 and Table C-2) that the correlation betveen the B

conposite and initial achievement for each cohort in the
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g three-y2ar panel is not auch gr2ater than the correlation between
initial achievemant and BOONKS alone for the cross-section sazple
(Table 2-2). (The exception for cohort 1 is not surprising,
given tha low reading levels of children at their entry into
school.) This parformance of the BOOKS indicator is particularly
imoressive vhen w2 consider that the coaposite consists of seven
other indicators, all selected and waighted to maxiaize the
prediction of initial achievement and achieveaent gainms. In
combination, the strength of BOOKS and parents' education over
othar socioeconomic background variables (such as INCONE) in
predicting achievement (see also Table 2-3) suggests that the
devalopnmant of acadeaic motivation (Katz, 1967), the valuirng of
learning, and the acquisition of acadgnically relevant skills
(such as learning habits and verbal skills) may be among the most
important advantages that parents of higher socioeconomic status

provide their children iu the early years.

The stepwise reqressions for defining the background composite
entartained four variables in addition to those that finally

enterad the coaposite:

(1) size of place of residence,
(2) Languages spokan in the home,
(3) S8ize of the sib group less than 18 years of age, and

(3) Presance of neowspapers and magazinas in the hoae.

It wvas deternined by preliminary analyses that the sex of the

rpifﬁif]_zgfggfjin a one-paran®t home vas not of statisvically

reliable consaquence. (This is not surprising, given that there

vere revw students in father-only hoaes, and thus thera wvas not

S A v et Provided by ERI
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much variation in ¢the s2x of the parent absent.) But, in order
not to treat the absence of either parent simply as sissing data
_on father's or mothar's education, a dumay variable indicating
vhathar or not either parent vas absent (2PARENTS) was included
along vith ¢the parents* education variables (one of which was

codaed *'0*' in tha absenca of the relevant parent).

The Stepwise Procedure. Table 2-3 sumnmarizes the results of the
stepwise regressions of fall 1976 and spring 1979 achievement scores
on the background components for all cases with complete sets of
data. The table shows the variable entered at each step up to term-

ination, the total adjusted R? for all variables entered up to that

Table 2=3

Stepwise Regressions for the Background Composite With Spring 1979
and Fall 1976 Achievement as ths Criteria

. Increase in
Step Component Entered Adjusted R2 Ajusted R2
Spring 1979 (N=1,831)
1. Fall 1976 achievement and cohort .705 wa-
2. Number of books in home (BOOKS) .74 .009
3. Mother's education (MOTHER) .77 .004
4. Race/ethnicity (RACE) .79 .002
S. Father's esducation (FATHER) .720 .001
€. Remairning 8 background variables .721 <,001
Fall 1976 (N=9,964)
l. Cohort . 740 e
2. Number of books in home (BOOKS) .788 .048
3. Mother's education (MOTHER) .799 .011
4. Race/ethnicity (RACE) .804 , .005
S. Father's education (FATHER) .807 .003
6. Parents' attendance at school events (ATTEND) .808 .01
7. Occupation of household head (0CC) .809 .001
8. Family income (INCOME; replacing FATHER) .810 .000
9. Remaining 6 background variables .812 .002

Note. — The first stepwise procedure is based on the unweighted cases in the three-
year panel of cohorts 1 to 4 for which data are available on the criterion
and all the predictiors considered. The second Procedure is based on the
unweighted cases j: cohorts 1 to 4 for which data are available on the
criterion and all the predictors considered.
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point, and the increment in adjusted R2 from the prior step. At the

points where termination occurs, six components are included in the fall
1976 analysis and four in tha spring 1979 analysis for a total of

seven different variables. Adding the variable reflecting nuaber
of parents present in the home--a variable that is integrally
related to varants® education as defined above, the B composite

vas built from eight coaponents.

It is of interest that the variable enterel in each of the first
four steps is idantical in each procedure. Apparently, as noted
above, the naabar of books in the home for the child and his
parants' education are among the most important indicators of the
kind of home anvironment associated with acadeaic achievenment.
This is trua even for spring 1979 achievesent after achievement
and grade of the student in fall 1976, which account for aost of

the e2xplained variance, are taken into account.

It is also of interast that a handful of background indicators
suffices to account for most ' of the variance in achievement that
can be explained by background variables (at 1least those
consideread). ©Pven if one uses the nmultiple-partial coefficient
of determination rather than R2, with cohort taken into account,
for CTBSO the coefficient increases from .268 to .%77--a gain of
only .009--vhen the remaining six background variables are added
after tormination of ¢the stepwise procedure. Similarly, for
CTBS3, with cohort and CTBSO taken into account, the iancrease is
from .054 to .060--a gain of .006--when the remaining eight

background variables are added.

63
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The S (School Characteristics) Composite

The Componente. The S composite consists of five ccmponents

selected from a set of 20 chosen to represent school characteristics:

(1)

(2)

(3)

(4)

(5)

The racial composition (percent white or Asian,
but not of Hispanic origin) of the student's
grade at the school (SCH-RACE),

The average academic achievement of the grade
in the school in the fall of 1976 (SCH-CTBS),

The educational attainment of .the school's
principal (PRINCIPAL),

The level of compensation given teachers for
inservice training at the student's school
(TRAINING) , and

The presence of a central library at the school
(LIBRARY). °

are,

The remaining 15 school characteristics werg:

(1)

(2)
(3)
(4)

(5)

(6)
(7

(8)
(9)

A

Presence of a reading resource center at the
school,

Presence of a math resource center at the school,
Per-pupil expenditures,

Size of regular instructionallstaff and administra-
tive staff relative to enrollment,

Size of special instructional and counseling staff
relative to enrollment, )

Receipt of compensatory-education funds by the school.

Number of hours of instruction in the school day,
by grade,

Use of half-day sessions by the school, by grade,

Frequency of staff development activities,
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(10) The school's reading and math teacheﬂqilaverage
ecucation,

(11) Their average teaching experience,

(12) Their average extent of inservice training in
their areas of specialization,

(13) Their average number of recent college courses
in their areas of specialization,

(14) The principal's administrative experience, and

(15) His recent extent of 'staff development' training.

The Stepwise Procedure. Table 2-4 presents the results of the
stepvise regrassions for school characteristics and is parallel
in form to Table 2-3. Although, as indicated in the table, only
four variables should have entered thé S composite, a fifth

" variable--LIBRARY--was incorrectly entered from earlier,
preliminary rasults. This erfor wvas not detected until all
analyses had been coapleted. However, the inclusion of LIBRARY
in the composite in all 1ikelihood hal no effect on the
conclusions drawn in Chapters 3 and 4. The correctly constructed
composite correlated .89 with the S composite for all cohorts but
the fourth, for which the correlation was .85. In addition, the
iaprovement in the explanation of achieveaent resulting froa
inclusion of the fifth coaponant was virtually ni%. as indicated
in Table 2-4. Pinally, and acst 1npo:tan€? the generally saall
influence of the S coaposite on achievenenz that is manifested in

the models of Chapters 3 and 4 would probably have been exhibited

all the nore had the additional component been excluded.
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Table 2-4

Stepwise Regressions for the School Characteristics Composite with Spring 1979
and Fall 1976 Achievement as the Criteria

Increase in
ent Entered 2
Step Oalpon M3justed R Mjusted R2

Spring 1979 (N=2,766)

1. rall 1976 achievement and cchort - 709 e-
2. Racial composition of school by grade (SCH-RACE) 714 .006
3. Principal’s education (PRINCIPAL) 716 .001
4. Teacher inservice training (TRAINING) .77 .001
S. Remaining 17 school variables -720 .003
6. School (92 levels, replacing the 20 school - 005
characteristics variables) -726 .
rall 1976 (N=10,032)

1. Cohort 646 e
2. Average fall 1976 achievement of school by grade (SCH~CT3S) ,739 .094
3. Remaining .19 school variables 739 -.000
4. School (223 levels, replacing the 20 school

characteristics variables) 724 =015

Note. -~ The first stepwise procedure is based on the unweighted cases in the three-
year panel of cohorts 1 to 4 for which data are available on the criterion
and all the predictors considered. The second procedure is based on the
unweighted cases in cohorts 1 to 4 for which data are available on the
criterion and all the predictcrs considered.

As in the case of background factors, a few of the 20 school
factors are suffizient to account for the bulk of the explanatory
povar of all. Moreover, consideration of school as a qualitative
factor 3331 not yield a sufficiently large ‘ilprovenent in the
explanation of later achievement, given initial achievement
several years aarlier, to warrant its use in lieu of the measures
of school characteristics available. As for the éxplanation'ot
initial achievamant itself, the substitution of school for
SCR-CTBS resulted in a decrement in adjusted R2, (This is
mathematically possible for two reasons. FPirst, adjusted R2Z,
vhich takes into account the degrees of freedom for regression

and the resaining degrees of freedom for error, can decline as
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variables are ajded ¢to a model if those variables add little to
R2, Second, in the case at hand, evan R2 wvas less for cohort and
descrepency

school than for SCH-CTBS alone. Norsally, thiiAvou 4 not occur,

but here SCH-CTSS represants average initial achievenant [CTBSO)

by cohort [nestad] within school for all students in the sampled

schools, wvhile tha ANOVA nmodel vas ¢fitted only to those students

in the stuldy sample [Table 1-1] and excluded cohort-by-school

interactions.) .

The results of the stepvise procedures for the B and S composites

bear on two qonclqsions of the BERBO report regarding the relative

influenca of background and school tactorﬁj and the kinds of

influences that schools exert. If one compares the predictive

povar of background and school-level schooling factors vith

respect to initial achievement (fall 1976) or 1later achievement

(spring 1979) net of initial achievement (Tables 2-3 and 2-4), it

i3 clear that background characteristics are much more potent in

tvo respects. Pirst, despite the substantial correlations among

the background variables, the iamprovement in prediction obtained

from consilering additional background variables at any given

point in the stepwisa regression is greater than the isprovement

vith respact to school characteristics under the same conditioans.

Second, using ¢the same criterion as a cut-off, point, =more

background than school variables provile inforsation about

initial achievenent and achievement gains. This superiority can

in part be explained by the fact that the background variables

ar2 at the student level wvhile the school variables are at the

school-vithin-grade lavel. Nevertheless, even vhen tvo
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school-éithin-qrade level, they reaain the most highly correlated
vith individual achieveaent, as shown in Tahle 2-5. 1Indeed, the
magnitudes of thaese correlations are on the same order as that of
the backgrounad variables, which are not aggregated, with
achievemant (Tables 2-1 and 2-2). Clearly, ¢then, it is not
sinply.tho differences betvegn levels of measurement that explain
the a}iﬁfe:enegz, batwvean background and school factors in
accounting for initial achievement and achievement gains. Either
school factors are lass potent or ve have measured the vwrong ones
and/or measured poorly the ones we have. The latter alternatives
bacome increasingly less plausible as the nimber of studies
considering divarse sets of school factors in appreciable hunbers

increasas. It is 1likely that schosling influences, 4if stronger

Table 2-$

Pooled Within-Cohert Correlations of School Characteristics,
Achievement, t-d Background for Cchorts 1 to 4

1 2 3 4 -

School Characteristics

background variables--race and achievement--are aggregated to the
|
|
|
\
i
|
|

1. Average achievoment in school and grade, fall year 1 (SCH-CTES) -
2. Proportion white or Asian in school and grade, year 1 (SCH=RACT) .65 -
3. Teacher insarvice training (TRAINING) -.00 .21 -
4. School library (LIBRARY) .02 .00 -.05 -
S. Principal’s education (PRINCIPALS -.20 -.17 .02 .01 -
Achievement
6. Total achisvesent, fall year 1 (CT3SSH) .52 .34 .00 -.02 -.11
7. Total achisvesent, spring year 3 (CTS$3) .43 .29 -.02 .01 -.15
‘ Sackground Characteristics ,
| 8. Father’s education (FPATHER) .40 27 -.20 .06 =.05
1 9. Mother's educstion (NOTNER) .39 .22 -.08 -.g; :.g;
‘ 10. Occupation of household head (0OCC) .27 .15 -,04 . .
| 11. TFamily income (INCOME) .46 .35 -.08 .00 ~.14
12. Race/ethnicity (MCE) .51 .17 :: -.gg :::
13, Presence of 2 parents (2PANINTS) -26 -3 : ‘02 -.10
14. Number of books in home (BOOKS) .39 .32 .01 ‘01 .08
1S. Parents’ attendance &t school events (ATTEND) .28 .19 -.04 . .

Mote. — Each corzelation is based on All cases in the three-year panel of cohorts 1 to 4 for which data are
aviilable for the pair of variables involved. The pooled vithin-cohort correlation is the pooled
within-cohort covariance divided by the square root ¢~ the product of the appropriate pooled within-
cohort variances. The pooled withine-cohor: variances and covariances are unweighted (i.e., simple)
averages over the cohorts of the covariances and variances within each cohort.
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than apparen®t at the school lavel, nust be mnmeasurad at the
- e,
individual level as well in order <§ccnrately)to be co;;;;;;v‘ith

background factors., Our results on background and schooling

influences when individual-level data on schooling are available
in fact support this supposition, as reported under the X

coaposita bhalow.

ev\éeh6<b
All of this does not. mean that school-level <factors are

completely inggfective. The addition to aijusted R2 for spring
1979 achievement due to the 20 school variables considered after
cohort, fall 1976 achievemenﬁg’hnd the eight components of the B
composita (.006)) compares favorably vith_ the addition due to the
B components after cohort, fall 1976 achievenengg/ind the school
variables (.009). (Although not all of ¢the 12 background
variables considared are included in this comparison, Table 2-3
shows that the remaining background variables add less than .001
to adjusted R2.) Thus, each set of variables contributes to the
explanation of achievaaent gains net of the other. Though
background is clsarly more important, it sceas unlikely that the
net contribution of school factors, vwhich is due to components

completaly uncorrelated with +the former, siaply represents

additional unaeasured background characteristics. ,

If the influence of school factors is appreciable, can we say
anything about the particular factors that contribute to
achievement gains? Stepvise procedures have a notorious
reputation for being 'blindly empirical' in the way the

predictors are selected. In the present context, this reputation

~: 7% PO
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seans deseorveds: in othgr voris, we d9 not believe much can be
made of ¢he particular school coaponents selected or %f their

order of inclusién.

Tvo of the school characteristics that describe aspects of the
school other than the peer environaent (PRINCIPAL, TRAINING) were
entared over all the other such characteristics, but are in
general n~jatively related to the socioeconoanic background and
achiavement of the student (Table 2-5) and exhibit relatively
strong negative effccts on achievement gains (Table 2-9). Such
effdcts are .implausible. WNevertheless, tha two characteristics

neadlively
may ,represent soas aspact of the school environment or progranm,

hei e vhich does affect achiavement in a positive
manner, Since the. composite itself, rather than the individual
components,;:;eqr of interest, these two characteristics were

retained despite thair uninterpretabie behavior.

The significance of the school context variables--SCH-CTBS and
SCH=RACE~-~-in the S conpositf)is of greater interest because of
earlier suggestions (Coleman et al., 1966: ch. 3) that the peer
environment is an important influence on academic achieverent and
indeed is more important than the character of the school itself.
Evidenca for this proposition within our data is veak. Consider,
aft!sws/‘lhe prediction of the student'’s initiai achievement
(CT3S0) by school characteristics. The school average
achievemant at the same point in time (SCH-CTBS) is by far the
single most iaportant predictor (Table 2-5) and indeed is more or..
sv ffidenc

less sufficient by itsalf (Table 2-8). Part of thiﬁais gue to

the fact that ¢the correlation between ¢the ¢tvo achievement




measures is inflated by the 4inclusion 95i the student's owvwn
acﬁievenent in his grade's school average. But the bulk of this
relationship is due to the assortment of students among schools
by achievement 2and background characteristics. The average
achievement of the student's grademates alone tells us as such
- about the diffarences between schools as the does the identity of
the schools themselves (excluding cohort-by-school interactionfl’
in terms of accounting for the student's own achievament. 1In
addition, ¢the average achievemant of the student's school is
highly éorrelated with his owvn socioeconomic background (Table
2-5). Thus, vhen ve examine th2 static relationship between the
student's own achievement and that of his grade and school, =uch

of that association ig due to the fact that his peers®' status is

a proxy for the studeat's own background.

Of course, there may still be a residu;l influence of school
context after background and other school characteristics are
controlled. Since such influence with respect to achievement
gaing is of prisary interest, <consider the prediction of
achievement in the spring of 1979 (CTBS3{, net of fall 1976
achieven2ant (CTBS0) and cohort. It has besn suggested (Coleman
et al., 19662 ch. 3) that the racial aix of the student body is
of major importance among wchool factors in accounting for
school-to-school differences in achievesent. While our stepwise
procedures without consideration of background factors appear to
support th?gsﬁgﬁizﬂihOSa factors are taken into account, SCH-RACE
’ ’
contributes victually nothing. Thus, -here is no evidence in our
data for the influence of racial composition of the student body
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that cannot nore plausibly be accounted for by initial

achiavea2nt and background alone.

Cn the other hand, the school average achievement explains a
ssall additional (adjusted) proportion of the variance (.002) in
soring 1979 achievesent net of cohort, initial achievesent,
background, and the Fii;;\lglschool characteristics considered.
However, this incresent is still substantially smaller than the
increment due to the noncontextual school characteristics after
cohort, initial achievement, background, SCH-RACE, and SCR-CTBS
are taken into acccunt (.009). Thus, our data pcovide no

confirmation of the greater iamportance of contextual factors.

Moreover, one can always attribute the residual influence of
context to unmeasured aspects of initial achievement, backgrouni,
and school characteristics other than ,zqf//peet environment.
Hence, vhile the small éftect of SCH-CTBS is suggestive of sone
pe2r influences within the school environment, it is by no means
denonstrative, Other studies have indicated effects of peer
socloeconoaic status, acadeaic abilicy, and behavior on
educationa} and/or occupational aspirations, educational
attainment, and academic performance relative to that of peers as
measured by grades or class rank (Alexander and Eckland, 1975;
Alvin and oOtto, 1977; Caspbell and Alexander, 1985: Duncan et
al., 1968), but there is none of vhich wve are avare offering
corroborative avidence of peer influences on acadesic achievement
as nmeasureld by standardized tests., It seeas reasonable ¢to
suppose that such effects are likely to exist with respect to

acadeanic achievensnt as well, but that they are small--at least
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at the school level--as in other areas of achievement (Hauser et

al., 1976).

Pinally, ve 'note for future reference that vhatever components
underlie the effacts -of schools on achievement, it is precisely

becaugse of the factorial complexity of the S composite,

.particularly as a surrogate for neighborhood and background, that

{t appears as an exogenous factor in our models and is separated
fcom 1nd%vidual- and classroom-level educational experiences.
rniéfﬁ'iﬁ?i% as toc treat the conéosite as a seasure of school
characteristics or as another measure of background vhen
decomposing the explained variance in later achievement and

individual school experiences or vhen et;:uating the ¢total
. evn
effects of the various =zogcenous factors onﬁthe—ec,zf’

The X (School-Experience) Coamposite

The Components. The X composite consists of nine coaponents
selacted froa a et of 12 chosen to represent school experience:
(1) The average academic achievement of the student's

homeroom (HR-CTBS),
(2) The racial composition of the homeroom (HR-RACE) ,

(3) The average teaching experience of the reading and
math teacher in years (TCHR-EXP),

(4) An indicator of whether or not the student received
compensatory educational services in reading and/or
mathk (CE),

(5) Attendance in weeks during the school year (WEEKS),

(6) The hours of regular instruction in reading received
by the student during the school year (REG-READ) ,
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(7) The hours of special instruction in reading
(SPL-READ) ,

(8) The hours of regular instruction in math
(REG-MATH) , and

(9) The hours of special instruction in math
(SPL-MATH) .
The remaining three school-experience variables considered were:
(1) The student's reading and math teachers' average
education,

(2) Their average extent of recent inservice training
in their areas of specizlization, and

(3) Their average number of recent college courses in
their areas of specialization.
The instructional hours were obtainad froa teacher reports of the
stuient's: (1) attendance in reading or math classes of varying
sizes, instructed by <the (regular) ‘*classroom® *teacher or a
*special' reaiing or math teacher, (2) receipt of assistance froa
teacher aides, other students, or adult volunteers, and (3)
independent seat work. (The forms on which the teachers raported
a student's tism> in inst¢truction or indepenient learning did not
define ¢the te%ﬂs ‘classroos' [hereinafter, ‘regular'] and
*special* teacher or distinguish ‘*regular®' from ‘special!
independent learning. Presusably, special teachers could have
taught both advanced and disadvantaged students., On balance,

havever,apecial instruction uasto disadvantaged

students [Table 2-8 below].)

Actually, the forams for reporting instructional hours contained
10 categorias of instruction among the three areas. #Wang et al.,

(1981: ch. 3) collapsed these categories into three--regqular
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instruction, special iastruction, and tutorial/independent worke--

_ and found no significant difference in the prediction of

achieveaent using their three categories instead of all 10. Por
sinplicity, ve further distributed the number of hours spent in
tutorial/independent work equally between regular and special
instruction and retained only the latter twd categories.

Because
The Stepwtige Procedure. /lsiae;/ data on the X componants were

available on a yearly basis, the composite vas formed for each of
the three study years, although the components and their weights

are identical for each yaar.

In selecting tha coaponents for the composite, statistical
significance at conventional levels vas uéei as the criterion, as
previously noted. Se2 Table 2-6 . It ¢turned out that an a lavel
of .10, .05, or .01 would have malde no difference in tha results.
Although two of the four classrooa-exposure variables (REG-READ,
SPL-READ, REG-NATH, and SPL-MATH)--one in reading and the other
in math--vere not significant, all four vere retained because of

the integral relationships betwsen regular and special classes.

w-%ﬁe—sﬁﬁ‘c—“u*n—uf—t”’%ine coaponents of the
lected 1

were Se
coupositi.

With individual- and classroom-level data on schoélinq. ve can

(again{addtess‘the same issues that were raised in considering the

S composite. Here, howaver, we consider the prediction of the
spring test at the end of a school 1year, given the spring
seasureaent of the previous year (or the fall measurement, in the
case of the first study year).
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Table 2-6

Stepwise Regressions for the Schcol-Experience Composite
wWith Spring 1977 Achievement as the Criterion

Step Component Entered Ajusted R2
1. Fall 1976 achievement (CTBSJ) and cohort .900
2. Receipt of compensatory education (CE) .901
3. Attendance in weeks during year (WEEKS) .902
4. Student's reading and math teacher's teaching experience (TCHR-EXP) .902
5. Average achievement in student's homeroom (HR=-CTBE) .902
6. Hours of special reading instruction received during year (SPL-READ) .902
7. Racial composition of student's homerocom (HR-RACE, replacing HR-CTBS) .902
8. HR-CTBS (re-entered) .902
9. Hours of regular math instruction received during year (REG-MATH) .903

10. Remaining 3 school variables .903

Note. - The stepwise procedure is based on the unweighted cases in the one-ysar panel of
cohorts 1 to 6 for which data are available on the criterion and all the pre-
dictors considered (N=14,442).

Table 2-7 exhibi¢s the proportion of the residual variance in the
spring achievesment scores of each year, net of initial
achievement and cohort, ¢that is accounted for by all the
coaponents of ths B and X composites and by various subsets of
these. (In this table, *schocling' refers only to the factors of
the X composite.) For those accustomed to the coefficients of
deteraination of achievement in cross-sectional data, the
proportions of residual variance in later achievement explained
by background and schooaling may appear swrall, 'but they are
nonetheless appreciable, ranging from four ¢to seven percent.
(The proportions would be larger if we had not also remdoved
initial achievement and cohort from the background and schooling

cosponaents as wall.)
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Table 2-7

Proportion of Residual Variance in Later Achievement, Net of Initial Achievement and Cohort, Explained
by Background and Schooling Factors and Various Components of Scheoling for the Three Study Years

Study Year

Variables

1

2

3

All background and schooling components
Background

Schooling

Background, net of schooling
Schooling, net of background

Classroom context, net of background
Classroom context, net of all other schooling components and background
Quantity of instruction, net of background

Quantity of instruction, net of all other schooling compcnents and background

.041
.027
.022
.019
.014

.000.

0°°°
.007
.00S

.056
.034
.034
.022
.022
.C0S
.004
.008
.006

.070
.036
.043
.027
.033
.008
.009
.011
.011

later two years, initial achievemcnt is the spring score of the previous vear, while for year 1,

) Note. — For each of the years, later achievement is the spring achievement score for the year. For the
it is the fall score of the same year.

influences of background and schooling,

The table shows that the

though somewhat varying over the three Years, are relatively

balance, whether ve consider the addition due to

equal on

background or schooling alone or the addition of each after the

othar is already taken into account. The fact that there is both

a substantial raduction in the contribution of either factor when

it is considered after the other and a substantial contribation

of each factor n2t of the otheg,indicates that the two factors

are interrelated, yet have distincﬁa/ direct effects. 1In
particular, considering the nuaber of background indicators
enployed and the 1littla addition to BRZ 1likely ¢to come froa

inclusion of other such indicators, the schooling contribution is

appreciable and probably robust (in a statistical sense). Thus,

with schooling experiences measured within schools--at the levels

of individuals and classrooms--and with 1longitudinal data on

achiasvenent, ve hai; some palpable evidencae that schooling makes
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a differanc2. 1In particular, it appears that, averaged over the

elopantary grades, differantial educational experiences of
students vithin and among schools have as much impact on -thy~

devalopa2nt of <the stulents'! academic skills in any one school

do Hheir
. year asAwhoues frow—vhich—they-cope. Later, ve will

£ind that schooling influences are particularly strong in the
earliest years and Aiaminish rather rapidly as the child’
progresses through school (see Chapters 3 and 4). 1In shotf, the
relative effects of background and schooling depend on grade
level, but the 23ffects of both averaged over the alementary

education pefiod are clearly significant.

Por some time now, ve have known that thers are substantial
differences in adult socioeconomic achievement between those who
coaplete more and those who coaplete fewer years of school (Blau
and Duncan, 1967; Jencks et al., 1972). Conmson sense tells us
that schooling also makes a difference in acadeaic achievement
insofar as some are denied (for whatever reason) opportunities to
attend school. Several earlier studies (revieved briefly in
Jencks et al., 1972: 81-8)) provide soae evidence consistent with
this notion. In particular, wvhen schools have been closed for
periods of time because of extraordinary events (e.g., a
teachers' strike), achievesent scores have suffared. In
addition, Heyns (1978) has found greatar gains in reading
achievement during the school year than during the summer period
for eleaesntary students. Our carrent results suggest in addition
that, among students who do attend school, ¢their various
»ducational experiences produce some variation in acadeaic

skills.
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Perhaps of 2van greater interest than the relative influences of
background and schooling is vhat the results suggest about the
roles of classrooa instruction and peer influences or the
student's academic development. Wiley (1976) proposed that the
quantity of classrooa exposure has an appreciable ispact on
acadenic achievemant, but Karweit'!s (1976) extensive reanalysis
of the EBO data, on which Wiley based his conclusions, failed to
confira his results. Our earlisr evidence regarding the effect
of peer chatagtetistics averagaed by school vas that such effects
vere seall and in fact not at all the primary aspect of school
influences. This leaves the question vhether the characteristics

of students in tHh¥ smaller and more homogeneous class:oongx;ithin

vhich +*here is presumably greater interaction among studentggf.'

vould{ﬁggis?lzsggggfjtot the variance in thair achievemants.

/
Table 2-7 Aisplays the additional propoction of variance in

academic growth explained when the classroom context (HR-RACE,
HR-CTBS) and the quantity of instruction received (WEEKS,
REG-READ, SPL-READ, REG-MATH, SPL-NATH) are considered after
backgtonnq) or after background and the remairing school-
experience variables. Clearly, ¢the influence of separate
coaponents of schooling can be quite smll, but there is an
appreciable influsnce of quantity of instruction in each of the
years, consistent with Wiley's suggestion. Although there {s
soee influence of classroom context in two of the ¢three years,
such influence is dominated by that of instruction and thus is

not at all the singlo most iaportant school influence, as
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previously suggasted (Col2man et al., 1966: che 3). (Of course,
the classroom context is measured at the classroom-level while
tha hours of- 1nstt§ctlon received are measured at the
individual-level, but w2 have 2o better =seans,of representing

peer influences |within this stud ggregation of the

instructional hours to the classylevel woull alter the meaning of

those variables.)

Table 2-8 gives some indication of the relationship betwveen the

school-experience variables on the one hand anad background ana

and
;chievelant on the othetd-t§t£_ may explain vtjflthe observed

dlffetence}(in thes influences of context and lnstrnction-ocegpf
Although the characteristics of the student's homerooa are highly
correlated with his achiavement, they are also highly correlated
with his background. The remaining schooling variables are less

strongly related to achiesvement, but are also sore independent of

Table 2-8
Pooled within-Cohort Correletions of School Experiences,
Achisv t, and Backg d for Cohorts 1 to 6
variables 1 2 3 4 H [ ? 8 9

1. Average achisvesent in homeroom, fell year 1 (HR-CTBS) -

2. Proportion wvhite or Asian in homeroom, year 1 (HR-PACE) .60 -

3. Average experience of teschers (TCHR-EXP) .13 .08 -

4. Perticipation in compensatory education program(s) (CZ) -.27 =.27 -.10 -

S. Attendance in weeks (WEZKS) .19 .02 .03 «.10 --

6. Hours of regular reading instruction sttended (REG-READ) .03 .01 .09 -.17 15, -

7. Hours of special resding instruction sttended (SPL-READ) -.12 -.08 ~-.10 .27 .10 =35 -

8. Hours of reguler math instyuction attended (REG-MATH) -.01 -.02 04 -11 .12 .43 =15 -

9. Hours of special math instruction sttended (SPL-MATH) .13 -.13 -.09 .22 .09 -.16 .43 =-,38 -
10. Total achievement, fall year 3 (CTISJ) .56 .35 08 -.34 .15 10 =21 .06 -.15
11. Total echisvement, spring year 3 (CTBS1) .51 .34 11 -.35 .16 A1 =22 .07 -.1%
12. Fether's education (FATHER) .36 .20 08 -.23 .18 07 =11 00 =-,07
13. Mother’s education (MOTHER) .38 .26 08 -.23 .20 .07 =.10 .02 -.07
14. Occupation of household head (0CC) .27 .18 06 ~=.16 .11 02 ~-.08 01  -,06
15. Family income (INCOME) .42 .37 07 =21 .19 .03 -.08 -,01 =-,08
16. Race/sthaicity (MCE) .47 .77 07 -.28 .02 03 =10 =-,00 =-.13
17. Presence of 2 parents (2PARENTS) .23 .31 .04 ~-.09 .08 ~-.01 -.03 .01 -,08
18. NMumbsr of books in home (BOOXS) .39 .35 .08 -.22 .12 .04 =10 =-.01 -.08
19. Parents’ sttendance ot school events (ATTIND) .32 .14 .0¢ =.10 .17 .06 =.05 .01 =.05

Nots. = Each correlsetion is based on oll cases in the cross-section sample for which data aro available for the pair
of variables involved.
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background. While there is some indication that coampensatory
educational sa2rvizes and special reading anl math instruction are
received more by acaderically and socioeconomically disadvantaged
students, the relatively greater indepandence of the
noncontextual schooling variables froa background -probably

accounts for their stronger residual influence.

The only fact sarring the.pteseut results on the influence of
classrooa hours is that the effect of spacial reading instruction
is negative, Table 2-9 . It is unlikely that this service
actually reluces achievement. Rather, it more 1likely reflects
differences in other characteristics associatead with selection
for this service and not sufficiantly taken into account by the
variables eomployad. Once aiaitting this possibility, ve aust
also admit that these uncontrolled characteristics =may reflect
the acadeaic and social backgrounds of the students rather than
recaipt of other, unaeasured services that have a positive iapact
on achiavement and that are negatively related to receipt of
special reading instruction.

A countervailing consid=ration, howvever, is —%bqs'thepcigt:;t of
A

the total configuration of classrooam hours for any given student

—%s-pos&%ézgf/ To be sure, the negative coa2fficient for SPL-READ

in the X composite means that it is possible to obtain a negative

overall number of (weighted) classroom hours. Indeed, the

sol
portion of th2 X composite that is due tgfthe four hours

A
vatiablej—d:ov/is negative for betveen .7 and 1 percent of the
saaple in each 2f the three yeats.' Howvever, this is an extreaely

small percentage of the cases. Thus, it makes sense to treat the
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Table 2-9

Rav and Standardized Coefficients of the Components in the Beckground,
* School-Charectaristics, and School-Experience Composites

Coefficients
Components
. Raw Standardized
Background Charecteristics
Fether's education (FATHER) ’ 4.408 .108
Mother's educetion (MOTHER) 4.264 .072
Occupation of household head (0CC) -,.341 -.007
Fanily income (INCOME) -.565 -.029
Race/ethnicity (RACE) 5.541 035
Presence of 1 parent (1PARENT) 7.816 041
Number of books in homa (BOOKS) 2.055 .059
Parents® sttendance et school events (ATTEND) - .160 .001
School Charecteristics
Averege echievement in student's school and grade (SCH-CTBS) .012 .00S
Racial composition of student‘s school and grade (SCH-RACE) 3.77% .018
Teecher inservice treining (TRAINING) -4.214 -.028
Principal's educetion (PRINCIPAL) =20.511 -,057
School librery (LIBRARY) 12.449 .020
School Experiences

Averege schievement in student's homercom (HR-CTBS) ) .077 .030
Racial composition of student's homaroom (HR=RACE) 2,398 .043
Student's reeding and math teechers® teaching expsrience (TCH-EXP) +263 .013
Receipt of compensetory educetion (CE) ~4.760 «.053
Attendznce in weeks during year (WEEKS) .667 .024
Hours of regular reading instruction received during yeer (REG-READ) .012 .014
Hours of special reeding instruction received during year (SPL-READ) -.020 -,020
Hours of reguler math instruction received during year (REG-MATH) .024 .018
Hours of special math instruction received during year (SPL~MATH) .043 .026

Note. =— The composite coefficients are based on the pooled within-cohort correletions in Table 2-1
and Table 2-7, except that here fether's education 6r mother's educetion is coded "0 for
the purpose of computing the coefficients if he or she is absent from the home. Also. a
durmy veriable representing the presence of only one parant is used insteed of a dQummy
veriable representing the presence of both parents, es in the earlier tables.

overall coefficient for the total weigkted hours within the X
conposite as positive, since if we considered it as negative, ve

vould have to consider the weichted hours to be negative for sver

4

99 percent of the casest (The vaightel sunm ‘8 ax can be

4 i=l ii
written as cizlbixi vhere xi represents one of the four classroon

hours variables, cb; = a; for every i, and c is an arbitrary
constant in sign and sagnitude. If ve took the effect c of the
4

veighted sum E bix; to be negative, then the sur itself would be

i=]
negative for alsost all cases.)
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~ Pinally, as noted in Table 2-9, the coefficient for CE {is

negative and is ;Hf’iargest in magnitude vhen the coaponents are
standardized. As in the case of special reading instruction, the
sign of the coefficient probably reflects aspects of initial
achievegent 1;$L:z:§g:::§d that_aiffnot sufficiently taken into
account. Thii, together with the size of the contribution of the
ce coaponen:’nay raise ,x?é/;;ncetn that the eié:cts of the
school-experience composite on later achievenegﬁv‘tePOtted in
Chapters 3 and f,lay be overestimated, particularly for cohort 1,
vhich exhibigs the strongest effects. Howaver, exclusion of the
C® component made little difference; the two conposites--with and

without CEB--were so highly correlated that &§5/51££etences in the

effects for cohort 1 wvers inconsequential.

\

Conponent Waights for the Thrae Composites

Table 2-9 reports the raw (matric) and standardized coefficients

for th2 coaponents {in each composite. The standardized
\

coafficients wera obtained by using the pooled within-cohort

variances.

kro: the B and S coaposites, -%tf/;atiances of the components and

criterion wvera computed as sinpie averages of the cohort
variances across the four cohorts in the three-year panel. For
the X composite, t@i*;ariauces of the components and criterion
were cosputed as veighted averages of the cohort variances for
each year and cohort for vhich data vere available over the three
yeazs of the study. Since three years of data vere available for

83
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grades 3 to 6 vhile oniy one and two yaars of data wvere available
for grades ' and 2, respectively, the covariances for the latter
vers yeighted by 3 and 1.5, respectively, vhile the remaining

covariances were equally weighted.

(Sanple wveights were not computed for the ¢tvo-year panel.
Althosugh such weights could have been coaputed as they were for
the cross-saction and three-yaar panel, the means and covariances
for the second y2ar were coaputed for the weighted three-year
panel, except for cohort 5. In this case, %yg/,statistics vere

conputed on the unveight=2d two-yaar éanel for sisplicity.)

Th2 magnitules of ¢the standardized coefficients give soce sense
of the relative w2ights of th2 components in each composite. For
exaapla, a standard deviation increase in BOOKS has a greater
effect on CT3S3 (all other things being equal) ¢than AQes a

standard deviation increase in INCONME.

Por reasdns already givsn, it would not be productive to atteapt
a substantive interpretation of the wveights. The weights simply
defina composites that are predictive of achievement gains and
that presusably reflect the factors of interest. Noreover,
standardized cosfficients are not very meanringful for dichotomous
;a:iables (*.9., RACE, CE) and ¢the PATHER, MOTHER; and 1PARENT
variables are 1integrally related and seaningful only in their
natural (raw) units. Hovaver, even the asetric coefficients are
in some cases §ﬁspect. Por example, thesse coefficients imply
that a child's achieveaent will be greater if he has only one

parent than if the missing parent were present and had attained
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only eighgxyears of schoolinqeor-tvgir/i;hii«seens unlikely. In

addition, not much can b2 made of the negative coefficients for
soa” components. We have already noted the reason that s;le of
the coapsnants of the X composit2 have negative coefficients. 1In
addition, ¢there are .negative coefficiants for some of the B
coaponents, reflecting 'suppressor' effects (Lord and Novick,
1968: 271-2) . Here we have an exaample of an oft-occurring result
in regression analyses: vhen a nuaber of positively and

substantially related predictors are included in a regression,

the signs of the coefficients of some of the veaker predictors,

which would be positive if the stronger predictors vere excluded,

bacname negative, If the ~coaponents with the negative
coefficients war2 excluded, the othar, positive coefficients
would generally decrease. The result is <that since INCONE is
positively related to BOOKS, the increase in the B coaposite due
to an increase in BOOKS ténds to be partially offset by an
increase in INCOME as wall. If INCOME wers excluded froa the B
coaposite, the effect of BOOKS would decline, One could oait the
suppressor variables froa the composites, but at some 1loss in

accuracy of prediction (R2) of (later) achievement.

Pinally, ve note that the large negative coefficients in the S

coaposite led to S scores that vere on the average negative.
cesvlt because

This’1posas no substantive ptoblensﬂdsiaegr-the mean of the

variabla has no effect on its path coefficient, whether setric or

standardized.
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Conclusions

while
;a——et!‘eeazax&——osﬁgonstructing three composites to represent
A

background and school factors in models of the schooling process,
we found that, although the underlying components of the
factors are difficult to disentangle, both factors

appear to contribute to achievement gains. The wmost important
characteristic of the home environment ¢that appears to produce
achievena2nt qainsJ is the kind of educational support and
encouragenent the child receives. At school, the child's sheer
quanfity of ‘exposure and attention to dinstruction (assiaing a

proportionate relation between hours attended and hours attended

to) appeaéfto produce achievement gains. ‘- W2 found no support for

th> proposition that the peer environament at school is the most
iaportant school influence. Indeed, the effects of the peer
environment measured at the school-level are ueafj and those
measured at the classroom-level are not consistent over the three
years of the study. Pinally, wve found that wvhile background
factors are Ssignificantly mor2 important ta——eoup&e&soa——fj:ﬁ%mﬂ
school-lavel  fastors in the explanation of achievement gains,
once classroos~ and individual-level data on school experiences
are taken into accoun%, the direct influences of schooling and
background (averaged over the elema2ntary 'grades) are

substantially sisilar in magnitude within any given year.

In tha next two chapters, we us2 the three school and background
coaposites in models that -véi;/;ot only provide an additional
assessment of the relative importancs of schooling and

background, but also indicute hov these affect . achievament over
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time., The appreciable direct effects of schooling on achievement
found in this chaptef,nust be reconciled with the perpetuation of
the background-achicvement relationship-tuzt‘gﬁ/;stablished prior
olso
i ool. ¥ o
o school gﬂvéi}kaauine the parts of the schooling process

tha+ account for %ﬁy/ébaxistence of thasa tvo rasults. .

87
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CHAPTER 3. THE SCHOOLING-ACHIEVEMENT PROCESS

A basic structural-equation model of the schooling
process indicates . that educational resoyrces are
distributed to stulents~ orimarily on the basis of
acadeaic skills and® 8chool attended rather than
social origins. T sure, there is a significant
amount of preferential treataent accorded +o children
of privilegel backgrounds above that vhich they would
receive if the school they attended depenied solely on
their abilities and if the resources they received
depended solely on their school and abilities. Yet
there are important opportunities for recaiving school
resourcas independent of social background. Despite
thase opportunities, hovever, the strong association
batwean background and abilities established prior to
schoolingyin combination vith a significant degree of
preferential ¢treatament accorded to socioeconoaically
privilaged children 4 results in a substantial
association betveen schooling and background.
Moreover, while Schools exert a tangible influence on
achievement, the effects decline rapidly and markedly
vith increasing grade. The decline is particularly
drastic for reading achievament, with no evidence of
schooling effects in the later grades.

A fundamental observation to be explained by any model
of the schooling process is that the correlation
between background and achievement remains essentially
constant throughout the elementary years, although the
association is stronger in reading than in math. This
perpetuation of the background-achievement relationship
is the result of (1) the strong, combined effect of
highly correlated background and ability factors, (2)
the favorable distribution of school resources to
children of privileged backgroundsj(which, of course, is
the very ppenomenon that compensatory programs attempt
to mitigate), and (3) the generally modest effect of
schooling on achievement. Even if the preferential
treatment accorded to socioeconomically privileged stu-
dents were completely eliminated, the impact on the
background-achievement relationship would be insignifi-
cant because of (1) the modest effects of schools, (2)
some remaining association between background and
schooling due to the correlation of each with initial
achievement, and (3) the predominant importance of
earlier achievement in the determination of later
academic success.
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In this chapter, ve d2scribe a structural - equation systees or
'path? model that formalizes our causal assusptions about the
a

5Sescribed in Chapter 1. Ve then exaamine how

A
background and schooling influence achievement over three years

among the four [Giﬁsgzg\lggfizzfsﬁ Next, wa discuss how

educational opportunities may be assessed in teras of the model.

schooling process

Finally, wve consider the differential influences of background

and schooling on reading and math achieveament.
The Basic Nodel

our basic andel of the schooling process is depicted in the fora

vzrious foras, lies at the heart of the anmalyses throughout this

stuly.

|

|

i

\

|

‘ .

i of a path diagram, Pigure 3-1. This model, elaborated in
|

|

|

The diagras suggests that the child's social and acadeaic origins
affect his schooling, which in turn affects his achievement. The i
|

effects of origins are presused to ba both direct and indirect

(through schooling).

Purther, the sodel assumes a correlation betveen initial
achievenant and background factors (represented by a curved,
double~headed arrov between the twvwo) nmather tﬁan a causal
dependence of the former on the latter. This is done, first,
because some background factors--for example, parents' interest
in the chiid's achievements and provision of educative
materials--may be a consequence as vell as a deteraminant of

achievement ¢to tﬁat' point, especially in later Yyears of his
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Initial Academic
Achievement (Ao)

School Experiences| ___ | Later Academic
or Inputs (X) Achievement (AL)
Social Background (B)
(SES, Family Structure, etc.)
Figure 3-1

A Basic Model of the Schooling Process
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schooling. Sacanl, both the parents' socioeconomic status and
the child's own achievament may depend on prior factors, such as
inheritel intelligence. In short, th2 association Dbetveen
initial achievement and background is unlikely to be due siaply
to the dependenc? of fhe former on the latter. Consequently, the %

association is left unexplained in the model by postulating both

factors to be 'exogenous', as further explained belov.

statistically, the nmodel may be written out as a systea of two

*structural? equations, one for school experiences (X) and the

second for later achieveaent (AL):

a1 X = By ¢ Byado ¢ BxpB * &
AL = BAL L BALxx L BALAOAO BALBB + EAL.
{nduJ§n5 as rvgreSSOCS
Fach equation is a regression equation &%%5, those variables
A

having direct effects on the variable of interestC)tactnﬂeﬂ—eﬁzf‘
TRYTESSUES,— Academic and social  background (Ao B) are
*exogenous' variables because ¢their values are deterained
‘outside the system', that is, in a way unexplained by the systenm
and taken as given, vhereas the othar, 'endogenous','variables

(x, A are detsrmined by the exogenous variables and the

)
*disturbances® (ey, eAL) in the way described by the system, as

spacified by the Bs. '

‘ In the nomenclature of structural-equation modeling, the variable
| of interest vhose behavior is explained by a given equation is
the ‘*current endogennus' variable, while the regressors are
*predeterained® variables, wvhich ®ay include other endogenous
variables as vell as exogenous variables, as in the equation for
A The Bs are ‘structural coeffictent#ﬂ% 'path coefficients*
1

-
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(particularly when the variables are standardized), or simply

? (1irect) effects.’®

The systam of aquations (3.1) proviies an underlying ‘causal’
structure that axplains the covariances asong the endogenous
variables. For exaaple, if the disturbances are uncorrelated
vit@ on2 another and vith the random exogenous variables, ve can
se%)ﬁggf’substituting the right hand side of the first equation
for the variable X in the sacond equatiog,that the covariance
betvean A; and X will be a function of the structural
cozxfficients and the variances and covariance of the ¢twvo
exogenous &ﬁ;:iables. In a sipilar manner, the model also
explains .ngf‘ covariance relations bgtueen tha endogenous
variables and the randoa exogenous variables. The covariance
structure of ¢tha random exog2nous variatles thoamselves is taken

as given and left unexplained.

The model is not subjact to ¢test as it stands because it
perfectly accounts for the covariance structure of the variables.
Its purpose is to provide an interpretation of the relationships

obsarved on the assumption that the covariance structure arises

""from the model. This process is the inversa of that-of using the

obsarved rolationships (the covariance structure) to test the
plausibility of the posited model. Assuming the ;odel is true,
hovever, one can test various special cases that constrain
certain effects. We shall refer to ¢the full underlying model
(vhich is not subject to test) as 'saturated’ and to any smodel
derived therefrom that places certain restrictions on the

structural paraseters and thereby allovs a tes:,as 'unsatutate#?y

~ 3-5 3.16AMAVA Y300 T238
- . BEST COPY AVAILABLE 32




pRTY g

Maximua-likolihood estimiation of the effects in the model and
likelihosd-ratio hypothesis testing under the assumption that the
disturbances and random exoganous variablies are indapendent
across observations and normally distributed are well established
(Land, 1973; Theil, i971: 460-1, S24-5; Joreskog, 1973, 1977;
Joreskog and Sorbom, 1978) . These proceduras are eaployed as the
basis for statistical inferences throughout. Purther details

about ¢the procedures are.provided as particular models are

discussed.

Tha basic model of Pigure 3-1 provides a aeans for a siaple first
assessment of the extent to which schooling exerts an independent
or compensating influence on achievement growth. With only tvo
measurea2nts of achievement and a single period of schooling
betveen measurements, the causal scheme is straightforvard. If
the direct offects of background and initial achievement on later
achievenment decrease and if school experiences Dbeconme
increasingly im~ortant and independent of background over tise,
use of the mwmaximum observed interval between achieveaent
seasurem2nts should cast school factors in the most favorable
light. In addition, by =employing the maxismum test-retest
interval, ve allov the true change in achieveament scores and the
varianca in intervening influences to be saximal, so that pretest
is less 1likely to account for most of the variance in posttest

simply becanse of %est reliability or short-teram trait stability.

If schools exert a significant independent influence con acadewmic

achievement, then we should find that the tdtal resource exposure

over the thteé;yaar period has substantial direct consequences

BLZT COPY AVAILABLE 3-6 93
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for achievenent 3in spring 1913,both in absolute terms and
ralative to the direct and indirect influences of background -«
(unless our neasures of school experiences are inadequate

or off-target). Resource exposure should also exhibit substan-

tial independence of background.

-

Modification of the Basic Kodel

: :
nd .
The actual models used in Qﬁg(;SSQSﬁnsn#bQ‘/;chgol—and background

influences involve a slight nodification of the aodel in Pigure
3-1, motivated by tvo considerations. rirse, school
characteristics vere essentiaily constant over the three years of
tha study. Second, and wmore inportang§ in the absence of
adequate controls for neiqhborhood’and coamunity characteristics,
school charactaristics nay bgerrsurroqates fon~mthgn<‘ Thus,
aggregate and global characteristics of the schools are treated

as exogenous.

Onca school characteristics are controlled, other schooling

variablas such as classroom characteristics and individual

educaticonal experiences can ore safel be attributed , to
A

schooling expet:ionces are endogenous
‘aiiiizii Beuuué1 ’

effects of aggregate and global classrooa characteristics wvere

coabined with individual expariences (a3 dascribed ,in Chapter 2)
to obtain a single school-experience conpssite for the sake of

model simplicity.

In Chapter 1, ve also mentioned that one diraction of elaborating
the basic modal wvas ¢to consider " initial 1level of acadenmic
motivation as another exogencus variable and subsequent levels as

3-7
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eniogenous. Tvo indicators of initial anotivation seaenmel
proaising and were considered: the nuaber of books brouynt homa
by the child from .ae library and the number of hours he spenta’
reading during an average weeskday of the school Yyear (both4
reported by parents).' Preliasinary results showed, hovever, that
thair effects were genarally small once background and initial

achievement vere taken into account. Thus ¢the simpler models

{
vithout measures of initial motivation were esployed.

Oour starting point, then, is the (saturated) model:
X Txaho * TxsS ¢ "xB® * €x

(3.2 2; = "A3xx . "A3Aolo'+"A3ss + "A3BB + eA3,

vhere S represents schocol characteristics and A, has been
replaced by A3, the spring 1979 achievemant score. Tha variables
;re nov centered (i.e., deviated from their means), so that the
constant ('intercept?) teras are absent. In addition, vwe
generally consider the variables as standardized, and hence the

TS as standardized coefficients, uanless otherwvise noted. The

model is depicted in tha path diagram for cohort 2 in Pigure 3-2,
the diagrams for the other cohorts representing unsaturated

spa2cial casss.

_Before interpreting this model for the four cohorts, there are a
fewv additional technical details to observe. B and S are the
coapositas, respectively, for background and school
characteristics assessed in the first study year. X is the total
of individual- and class-level educational experiences over the
three years. A, is fall 1976 achievement (CTBSO) and A3 spring
1979 achieveannt (CTBS3).
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Cohort 2

A3

.487

.496

Figure 3-2

Path Diagrams With Estimates of Standardized Coefficients for the

Model of Equation 3.2, With Nonsignificant Effects Omitted
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Models of the forms in Eg. (3.2) with uncorrelated disturbarnces
and tone-vay causation' (e.g., X affects 113, but A3 does not
affect X) are called 'recursiven/ Por such wmodels, vhether
saturated or unsaturated, the gsaximua-likelihood estimates under

the normality assumptions described above are obtained by

ordinary least sjuares (OLS). (The OLS estimates have other -

desirable properties without the assuaption of normality of the
disturbances or of the randos exogenous variables. However, ve
will require the assumption of normsality in any event in order to

use established hypothesis-tasting procedures. See Land (%973

and Theil [1971: 4&60-1, szn-qﬁG) -4§5/‘g§tinates of the

standardized effects are reported in Tabla 3-1 as vell as in
Pigure 3-2. Thefiggrrespondinq petric estimates are given in
Table C-3 of Appendix C.

Table 3-1
Estimates of Standardized Effects for the Models of Figure 3-2

Predetermined Variable

Elfect Endogenous Variable

Three-Year Total Total Achievement School Student
School Experiences Fall Year 1 Characteristics Backgreund

Cohort 1

Ciress Three-ysar total school experiences eas .411 .183 .26

Direcs Total achievement, spring year 3 .352 .441 .000 .07

Irdirect Total achisvement., spring year 3 o~ .145 .064 .093

Total Total achievement, spring year 3 .352 .585 .064 174
Cohort 2

Cirec: Three-year total school experiences - 414 ,223 273

Direst Total achievement, spring year 3 .061 .644 .084 .13%

Ind:irecs Total achievement, spring year 3 —— .025 014 R 34

Total / Total achievement, spring year 3 .061 .669 .098 .11
Cohort 3

Direce Three-year total school experiences ——- 439 2211 267

Direct Total achievement, spring year 3 .176 £49 .000 .11<

Indirect Total achievement, spring year 3 e .077 .037 051

Total Total achievement, spring year 3 176 .726 .037 .16l
Cohort 4.

Direct Three-year total school sxperiences Ll .480 075 2T

Direct Total achievement, spring year 3 .065 .724 .000 136

Indirect Total achievement, spring year 3 cow .031 .008 018

Total Total achievement, spring year 3 065 .736 008 145

—— .
Note. — The estimate of an effect is zero {indicated as .000) when the estimate ,ungu the saturated model 7.!’ not

significantly different from zero. In thet case, the unsaturated model adopted, with the corresponding
paranster assumed to be zero.

The dashes (=-=) indicate that the parameter is not defined under the saturated model.

38
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The estimates shown in Pigure 3-2 follow path-diagraseatic
conventions. Estimated corralations between pairs of exogenous
variables are placed ;djacent to the curved, double~headed arrows
connecting aembers of the pairs. Estimates of the standardized
path coefficients corresponiing to the s of Eq. (3.2) are
disvlayed alongsiie the single-headed arrows from one variable to
another. Pinally, the standard deviation of each disturbance,
vhich in a recursive system is the square root of the coefficient
of alienatioﬁ for the endogenous variable, is shown at the head
of an arrow 1leading from the disturbance ¢t the variable. This
standard daviation is also the effect of the disturbance when it

is standardized.

The estimates shown |in Pigure 3-2 are thd§é‘"‘tﬁk%=a;§5/‘
| significantly different from zero at the .05 level. The only
coafficionts elininated were the direct effects of S on A 3 for
cohorts 1, 3, and 4§, It turned out that, given the sample sizes,

coefficients of magnitude less than .05 were nonsignificant.

The means, standard daviations, and correlations of the variables
on which all estimates and tests in this and ?he folloving
chapter are based are reported in Table C-2 of Appendix C. The
statistics are given by cohort for the three-year panel of
cohorts 1 to 4. .To ninimize-tﬁg’loss of data, each statistic vas
based on the maximum number of cases vith nonmissing data. In
particular, the correlation matrices contain elements that are

3-11
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based on different subsets of the sanmple. Thus, prior ¢to
anilyses of the matrices for each problea, it vas deternined that
they ware well-behaved (i.e., positivq‘ definite). For the
purpose of hyoothesis testing, the average nuaber of cases
available for each cohort was used (¥ = 815, 751, 720, and 523

for cohorts 1 to 4, respactively).
Background, Schooling, and Achievesmant

We began our analysis of the schooling-achieveament process by
treating the three years of the study as a single period~-without
consideration of intervening achievements and their relationms to
schonling. In this simplified settinq, thg{ coamon patterns
across the cohorts and the uniqueness of experiences of cohort 1

are iamediately apparent.

Pirct, let us examine %hg(?elations along-thq(:;ogenous variables

representing the characteristics of students and their schools as
they entered the three-year period. It is clear that at any
given grade (among those observed), there is a strong
relationship between the level of skills with which a student
enters school the - (Ay) and his social background (B)
ow-mebe——etbagf As noted in Chapter 2 and affirmed by our
conposites, this relationship appears neither to décline nor to

increasa wvith prograssion through school.

Tha substantial correlation batween background and initial

achicvement notwithstanding, achieveaant at any grade level is

portion
largely indgpendent of background. Since the‘wp:npnzg§pu’ of

variance in initial achievement accountel for by background

- IJBALAVA Y30 T
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rarely aesounts to aore than a thiri, t&%s—‘niiig‘thﬁif’about
0§ Yhe variame e/
tun-thirds Afs complet2ly unrelated to and inexplicable by

background. (Bven if wvwe consider S anaf’ an indicator of
background, the rexaining proportion of variance in {nitial
achievement is still ”about .6 ). Thus, insofar as schaoling and

latar achievenment depenﬂ‘gg initial achievanent(gzi:ifzzil there

are opportunities both for background to influence achievement

indirectly and for factors indepandent of background to advance a

child*s acadenic skills.

Just as the cpild's initial achiavement is related to social

his .
origins, so &ise—ﬁf/;he quality ofJ\thg(Echool 2?

relatad to his background ani, to a somewvhat 1lesser extent,

\. 5 Wi Dﬂ'k/

Aacaienic abilitiss as vell. For the later grades, -the
association bat ween initial achievenent and school
characteristics could be due to affects of schools on achievement
or of achiavement on school selection. At the point of entry
into school in the first grade, however, the gquality of school

that the child attends lcleatly Iisl-related to initial

achievement@ (the partial correlation between S and A is .17
=

for cohort 1ﬁt/

This pattern of approximately equal correlations between school
quality on the one hand and background and initial achievement on
the other is alsy evident for cohorts 2 and 3. For cohort 4, the
tvo correlations decrease, with a sharper decline for the

correlation batween school quality and initial achievement. ¥We

3-13
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suspact that tha reason for thga is that the S coaposite does not

function as-wery” for _  this cohort ai; an
indicator of school quality. Note that the composite also does
the poorast job of accounting for schoosl experiences for cohort g)
and has <the least vitiance in ¢this cohort. In revieving the
conponents for tha S composite, we obssrved éﬁat cohort 4 vas the
only one for which there was no school wvhose principal had a

doctor's degree, vhile the distributions for the othar school

characteristics were essentially sinilat across the cohorts.
ari{cally restricl

~aecausa—qﬁ’*hzs occurrenceg the variability of this rouposite fo:

cohort 4 uas_anzxsic4a&1y~festcictq§"in the sample. siaip’the

principal's education figures prominently in the S composite
(Table 2-9), it is 1likely that it alone accounts for the

discrepant results for cohort 4.

Turning to the effects of the ¢three exogenous variables on the
first stap in the schooling-achievement process, namely, school
experienczes (X), ve note that for all cohorts, initial
achievenant is the most important factor. Increases in school
services are ahout one-and-one-half or more times more responsive
to increases (in standard-deviation units) in acadeaic ability
than to increases of social status or the quality of the school.
In addition, the quality of the school attended is generally an
isportant factor in the kinds of educationzl services to which

students are exposed, the exception for cohort U probably being

unimportant as noted above. (Parents who work hard to p{vﬁ b
onS Ny

their children in certain schools are already convinced of thi?{

Neverthaless, evzn with academic abilities and school quality

3-14
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controlled, family background exerts a reiatively strong direct
effect on expariences at school. Thus, services are dependent or
background not only indirectly, through the skills with which
children begin school and the schools to vhich they are assignedl,
but also directly. Por those interested in seeing school
resources allocated on a basis (statistically) independent of socioeconomic

status (which is a goal of legislation affecting school finances), this is not
a welcome result. Moreover, even if the direct effect of baj:kground on school

J'u'w
services were nullified (by allocating services withoua regard to background

), a substantial correlation between services and
background would remain, as indicatad by the differsnce ryp -
Pyge Vhere ryp is the (estimatel) corralation between X and B and
is the (estimated, standardized, direct) effect of B on X.

PxB
This difference is the (estimated) part of the corralation that

is due(EEEEE:EEEEyz;—EE;Va1rect affect of B on X. The difference
ranges froa .253 to .322 for the four cohorts (see rows 1 and 2
of Table 3-2, panel 1, balow; rovw 2 is the correlation between B
and X) and would probably be greater if better measures of school
characteristics were eamployed, since PxB would probably be less
in that case. (The use of Dbetter measures of school
characteristics would probably shift greater weight to the
indirect detormination of school experiences by background
(through the quality of the school attendel], but'the resulting
component of th2 association between X and B due to Pxg * PxsCsame
representing the influenc. of background on school experiences
not due to the association of background with initial ability,

vould probably not be changed.)

3-15
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It is worth repeating that while background is an iaportant
factor in the receipt of school services,-&ﬁf/acadenic ability of
the student is more important. HMoreover, even if ability and the
quality of the school ware coapletely dependent on background,
the receipt of school services would be ¢to the same degree
indepandent of background as it is dependent on it, in the sense
that the proportion of variance in X accounted for by all three
exngenous factors is about one-half, leaving one-half ¢to be
accounted for by other factors. Thus, vhile the educational
system clearly favors the socioeconomically privileged beyond
vhat would bé expected because of their abilities and schosls?
characteristics, there is also a large elea2nt of 'randomization'
of services, providing important opportﬁnities for children to

receive services independent of their social origins.

Pinally, we consider the effects of all four predeterained
variables on achievement in the spring of the third year. First,
ve ne2ed some definitions. Por recursive models, the ‘'total’
effect of a predeteramined variable on an endogenous variable is
the sua of its direct effect and all its indirect effects.
Loosely speaking, an ‘*indirect' effect is the product of direct
effects 'connectina' the predetermined variable to the endogenous
variable via a particular combination of intervenfnq variables,
proceeding in a 'forward' direction. (The arrows then fors a
causal 'chzin'.) Por example, the single indirect effect of Aj
on Ay is through (its effect on) X and is "ABXWXAO. The total
effect of Ay on i3 is "A3A6 * Ty X"XAO and represents the effect

3
of Ay on A3 both directly and indirectly. Siailar rules apply to
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the other tvo exogenous variables. The values of the total and
indirect effects are interpreted in the same way as thea value of

the direct effect, whether standardized or not.

Por thrae of the four cohorts, the effect of the dquality of the
school attended is indirect. That is to say, while ¢the school
conditions the kinds of educational experiences to which the

student is exposed, once such experiences are taken into account,

the school itself generally has no influence on achievement.

Por all four cohorts, achievement ¢thrae years later not
surprisingly depends predominantly on the abilities with which

students entered the study. This is evidant not only 1roa the

pattern of direct effects, but also froa the patterns of indirect
and total cffects for the three exogenous variables (Table 3-1).
Much more interesting, however, is +¢he pattern of generally
increasing direct effects froa tbf’eatlier to later achieveaenE,
from cohort 1 to cohort 4, with the largest jJuep occurring froa
cohort 1 to cohort 2. Cohort 1 also exhibits the largest effect
of school experisnces on (later) achievement both in absolute
terms and relative to the effects of initial achievement and

background. Pinally, thevgariance of the disturbance ((residual) é

for later achievement exhibits a general decline from cohorts 1

(4

to 4.

These pattarns indicate that as ¢the child progresses through
elementary school, his 1later achievement becomses increasingly |
predictable, less dependient on his school and school experiences,

and sore directly dependant on his earlier acadeaic skills. The

- 3=17 1= -
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direct tranrslation of social status and initial acadesic
abilitios into later achievemants is less efficient in the early
years of elementary schooling, but becomes more so in a short
interval of time. While ve cannot project the patterns beyond
the elementary years, these results and those using the
year-to-year achievement data in Chapter 4 suggest that schools

become less influential and achievesent increasingl @

dependentuz;:;;QOt acadenic statuses) as the child progresses
through school. The hlstoricui/ preference for  targeting
conpensatory.educational services primarily at the 1lower grades
probably reflects ja part educators'! intuitive knovledge of this

phenomenon,

Although the pattern of direct effects of school expariences (X)
on later achiavement is not as consistent as one would 1like to
support this thesis, there does appear to be a declining
influence of schooling on achievement over the cohorts 1if one
includes the direct effect of the quality of the school (S) as
vell., In this sense, cohort 1 shows ¢th2 strongest schooling
influences, vhile cohort 4 shows the veakest., #We wvwill encounter
further evidence in support of this conclusion wvhen ve consider
the 2ffects of schooling independent of background in ¢the next
section of this chapteﬁ,and also vhen ve include tﬁe intervening
achievement 1levels betveen fall 1976 and spring 1979 and

disaggregata the school experiences by year in Chapter 4.

There are two possible alternative explanations for the observed declining
influence of schooling. One is that the reliability of the achievement

measures increases with grade, which explains the generally declining
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residual variance of the four cohorts' later achievements. In this explanation,
the relatively lower rciiability of the assessment at the start of the first grade
is the only reason that later achievement depends substantially less on earlier
achievement for Cohort 1. A second possible explanation involves the measurement
characteristics of the achievement tests themselves. Tests at the higher levels
contain items more variable in terms of grade-level appropriateness, so that at

the early gtades all the %%fm%::%¥'very nearly appropriate for students, but at
C
higher grades many it"" .ﬁr'too easy or too difficult. If this é%ff:ihe case,

cr
then schoolin at the highet gta es canan‘be ditectly relevant t 453 uch of the
test as it ¢ °§P be at the earlier grades (e.g., a compensatory class in grade six
focuses on low-level skills and may be very successful at it, but it does not

quﬁ much on high-level skills; therefore even a successful compensatory program
o)

v&%&-affect less of the test variance at higher grades than it would be at lower

ones )

We do not believe these alternative explanations are as satis-
factory as the substantive interpretaion. Certainly, the

evidence is that the CTBS becomes more trzliable at the higher
grades and that there is. a greater difference betveen
reliabilities at grades 1 and 2 than at other adjacant grades.
(Sea the pattern of reliability measures based on internal
consistency reported in Hemenway et al., 1978: 42, QB/SL/ Por
various reasons, related to test-taking inexperience at the start
of schooling and the difficulty of adaministering tests for this
first assessaent, the reliability of the tast is lowest at taat
time. However, it 4is doubtful thag th: particularly low direct
effect of initial achiavement on later achieveaent, for cohort 1
is due entirely to considerations of reliability. If initial
achievemant were smeasured with substantially greater error for
cohort 1, w2 would expect such achievessnt to affect school
experiences vith substantially lass power as well, In fact, the
nonstandariized direct effects of initial achievement on school

expariences are GZf/‘hiqhest for cohort 1t (.19) and fairly
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constant (.14, to .15) tot'the other three cohorts. (See Table

C-3 in Appendix 2. The standard error for these astimates is
about .01 for each cohort.)

Tvo statistical factors coabine to create the saaller
standardized effact of 2arlier on 1later achievement for cohort 1
Compared 1o c

th&&—£q$_4the othar three cohorts. _This/‘follovs from the fact
that the standardized structural coefficient is a product of the
aetric coefficient and the ratio of tha standard deviation of the
predeterained variable of interest to that of the current
eniogenous variable. Pirst, the metric direct effect of initial
achieveaant on 1later achievement 4s lovest for cohort 1 (.76,

compared with .83, .88, and .86 for the remaining three cohorts

in order; see Tzble C-3). Second, and auch mora important? as

) . 4
" evident from Table C-2 ¢the tgéo of ¢the standard daviations of

initial achievemant ¢to that of later achiavement is 1lovest for
cohort 1 (.58, .78, .74, .76 for ¢the four cohorts in order). 1In
particular, chiliren enter the first grade with more closely
grouped abilities th;?::gs;ny later point in their educatiosnal
careers. As they proceed through school, some children acquire
mores skills than others, so that the range and standard
deviations of scores increase with grade level. (The minima and
maxima of total achievement scores in fall 1976 for the six
cohorts of the cross-section sample are in order of cohort [207,
411}, (225, 566}, (269, 641}, (284, 679], [ 332, 7&1], and [339,
791 13.) If ve consider any three-year period of elementary
school, the first three years show the most dramatic expansion of
a cohort’s achievement levels. Something happens within these
years to create greater differonces than existed before and a
relatively greater increase in variation than within any other
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three-year periol. Aside from probable saturational variations
among studeats, our results indicate that a significant factor is
the educational experiences they encounter, represented by the

direct affect of X on A .
BEquality of Educational Opportunity

We have found that school experiences depenl primsarily on initial
achievemant anl school quality together rather than on
socioeconomic background, but that background is a significant
detarainant sven after controlling for prior abilities and
school, W2 have also found that schooling has a substantial
inpact on achievement in the earlier yea;g,bn} that its effacts
diminish to eittelely nodest levels by the end of elementary
school. Thus, while school seorvices continue to depend on
background, school, and irpitial achievement in a fairly unifora
manner acros3 the four cohorts observed, the effects of such
services and of the school itself on achievement decline over the

studant's educational career.

Pinally, ve have founu that despite the palpable effects of
schooling for every 'cohOtt, particularly the first, the
association between background and achievement, already strongly
established at entry into school, resains more or'less constant
throughout the six years of elemantary schooling. We recall the
EBO report's declaration, on the basis of cross-sectional data,
that the "inequalities imposed on chiliren by ¢their hone,

neighborhood, and peer environment are carried along to become

the inequalities with which they confront adult life at the end
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of school" (Coleman 2% al., 1966 3125). The present,
longitudinal data, although covering only the first half of the
12 qrades of schooling, are strikingly consistent with this

declaration.

These results raise ¢two iamportant and intimately related
questions. Pirst, on a more technical note, how can ve reconcile
the appreciable effects of schooling reported in this and the
previous chapter with the constancy of the background-achievement
relationship in evidence for evary cohort, incluling the first?
Sacond, on a.broader plane, vhat are the implications of these
results for the extent to vwhich schools provide educational
opportunities? We shall address these questions in reverse

order.

Sehooling and Educational Opportunities. According (o the EEO
report, "equality of educational opportunity through the schools
sust imply a strong effect of schools that is independant of the
child*s ismediate social environament, and that strong independent
effect is not present in American schools® (Coleman et al,, 1966:
325)., As noted in Chapter 1, it is still unclear whether the
lack of a strong independent effect, if any, is due ¢to a modest
effact of schooling on the developaent qf acadenic ﬁkills, to the
favorable distribution of educational raesources to children of
richer social backgrounds, ¢to the strony effects of highly
correlatad background and ability factors, or to some combipation
of all -qgfthese processe2s. The presant findings indicate how
these factors combine to affect educational opportunities during

elamentary schooling. Again, ve find the basic model useful for
formalizing the problem.
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%#hat the model canm tell us about equality of educational
opportunity depenis on one's definition of that concept. Before
consilering the alternatives, it may be helpful to consider the
seaning of equality of (socioeconomic achievement) opportunities
after schooling, on which there may be gteater agreesent. In
that context, we may accept ¢the notion that "[{c Jomplete equality
of opportunity exists vhen the social and econosic status a
person has is determined by his own abilities and efforts rather
thai by the ' circuastances of his birth® (U.S. Department of
Health, Rducation, and Welfare, 1969: 15), even if there may be
disagreeaent about how auch we wvant to base our society's revards
on talent or, more precisely, certain talents. 1In the context of
education, howevar, beyond the notion that the quality of
schooling should not be based ¢n one's social origins, there aay
or may not also be the notion that schooling--in particular, the
dev2lopnaent of cognitive skills--should be based on intellectual
ability and sotivation. on the one hand, the principle that a
child should be given educational resources to enable hia to go
as far as his abilities and motivation can take hiam is probably
acceptable if not cherished. On the other hand, if school
resources are allocated on the basis of falliblé measures of
intellectual ability (IQ or other test scores) shig’ neasusg&
initial skill 1levels that are highly dependent on social
background, then such an allocation criterion can serve "as a.
kind of cement vhich fixes s:tudants into the social classes of

th28r birth" (Sexton, 1961: 51). Under the circumstances just
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described, allocation of school resources on the basis of initial
achieveaent wvould reinforce advantages resulting from the
environaant into vhich one is born, while a unifora distribution
of such resources wdould increase the relative achievement of
children who suffer socioeconomic disadvantages through accident

of birth.

In the previous section, we axamined ¢the direct effects of
background, schools, and '1n1tial achievasent on educational
searvices and concluded that such services are distributed
prinmarily on ' the basis of the 1latter two factors coabined. We
also noted, in teras of the variance explained in school
services, that even if ¢the indirect influence of background
through its association wvith school quality and initial
achieveaant wer2 taken into account, there is a large coaponent

of variance unexplained by background.

The first of these two findings 4is sufficient to characterize
educational opoortunities if one 1sl:i§iiz/;;;;;;;za]vith wvhethet
or not ability is the prisary determinant of school services.
The second is iaportant if one accepts (as ve and the authors of
the BEEO report have) the notion that equality of opportunity
means that school resources amust be 2allocated and skills
developed on a basis independent of background and related
characteristics, not amerely on some basis--vhether initial
2bility or any other criterjon--that by its nature functions in
part as a surrogate for socioeconoaic status. Therefore, in the
remainder of this section, ve will weigh the direct and indirect

inflnencés of background against tha independent effects of

BEST COPY AVAILABLE 3-24 112 3BIBANAVA YSGO 1235




initial dchiev2a2snt ani school factors by *breaking apare? the
effects of ¢the nonbackground factors anad aktﬁézzz;gk/those

portions that are due to the covariance of fthese factors with

background (EE::EEe influenca of backgr:EEBl The remaining

portions of the effects of initial achievement and school factors

vill be the effacts of these factors *independent of backgroundﬁ&}
Such effects will than b2 coamparad with the ‘*augaented?
background 2ffect, which represents, in a sense, the direct and

indirect influences of background.

Consider, first, the distribution of school services (X). FProm

tha first meaber in Egq. (3.2),

x:‘ll’XAAo OTTXSSO‘II’XBBOEX

0
* Txa (Ao = P BB * Pp pB) * Tys(S = PgpB ¢+ PgpB)
* TTXBB * ex

=T (A, =1 B) & T, ,o(S = pPopB) ¢ (7 + T P
XAO 0 AOB Xs SB XB XAO AOB

* TxsPsp) B * €4

5 ,
vhare AOB is the correlation betwaen A, and E) and Psp the

correlation between S and B. Thus,

(3.3) X = T& jA% ¢ T S%x ¢ T B ¢ €

x'
XAO o) XS XB

vhere

T 2N ‘/1 -p2
xa,  Xag A B

b - 2

xs™ TxsV' ~ °dp
A= (A -p BT~ o2
%) o~ faB ALB

S* = (S - ogpB) AT - 02,

and

=T

T & T + 7
x8 ~ %8 ' "xag’agp * "xs®

SsB*

et e > 4 % e P




Note that varA* = varS* = varB = 1, so that WQA

(o) 70
are the standardized structural coefficients for, respectively,
the portion of ﬁ) independent of B, the portion of S independent

of B, and the sus of B and the portions of ﬁ) and S associatad

(i.e., perfectly correlated) with B.

In the earlier s>ciological literature on path analysis (e.g.,
Duncan, 1966;: Land, 1969), tha parameter ";B vas called the total
effect of B on X and vaé a parameter of central interest. More
racently, the ters 'total effect' has been used in the sense
adopted herein (see Alwin and Hauser, 1975) and W;B is novw called
the '¢total fati 4%/ : %* (The equation for 7#
e 't sociatio since = . 7 T
otal assoc /)Q\ B pXB B
above therefore represents a decomposition of the correlation or
vassociation® between X and B.) We shall instead refer to W;B as

the 'augsented® affect of background on schooling.

The justification for considering W;B as an effect is as follows.
";B ijs the total effect of B on X if one posits a2 <somevhat
different wmodel than in Eq. (3.2), namely, one in which the
correlations betvean initial achievement and background and
betwvean school quality and background arise from a causal
dependence Of initial achievement and school quglity on
background. This assuaption may be contrary to fact,f:giiggf:s
noted earlier, soae of the association between the hone
environnent and achievement is due to the effects of achieverent
on parental bshavior. Thus, the augaented background effect may
tend ¢to overrepresent ¢the influence of social origins by

attributing all comnmon influences of background vith the other

exogenous factors to its21f. This tack is useful, hovever, if ve
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suspect that backgrouni is an inportaht daterminant of initial
abilities and ¢tha quality of the school attended, in that ve
obtain the minimal independent effects of schooling and ability,
assuring that the B composite captures most of the background
characteristics of the‘ student. e shall refer to 7%, and 7%

XS XAq

as the *independentt effects of S and A, (effects 'independent of

0
backgroundt).

Table 3-2 reports the maxinmum-likelihood estimates of the
coefficients of Egq. (3.?) and some other results as vwell. The
coefficients in order of rov for the first panel are:

()] }/he direct effect of background ("XB’/

(2) /the augnented effect of background (")'(B)

(3) the independent effact of school juality (1r§s) ?f )
(4) }he independent effect of earlier achievement (w;Ao)b/
(5) /ghe coabined effect of school ani initial achievement,

1ndep¢ndent of backgcound@ nuely, (ntﬁ + TEZ

Xs
¢1/2), which cottesponds to Haige's (1972)

1rt p )
%m0 % a5S
‘sheaf coefficient.' In essence, the effect is of the

T * Tk S*

linear combination XAOAO + xss after standardization
(1.e.. division by the standard 3eviation of the linear
conbination). Substantively, the coefficient is the
coabined effect of thouse portions of initial achievenment

and school quality that are independent of background. é/

.

(6) the effect of €x vhen standardizel.
=~

The second panel of the table reports raesults when § |is

considered Qqénothe: indicator of background. As noted above,

| , 3=-27
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Table 3-2

Effects of Background, of Portions of School Factors and Initial Achievement
Correlated With Background, and of the Portions of These Factors
. Independent of Background on School Experisnces

Background effects: school and achievement effects
independent of background

Cohort
Effect
1 2 3 4
1. Direct effect of student background .280 .273 .287 .278
2. Augmented effect of student background .539 .528 .609 ,531
3. Independent effect of school characteristics .177 .217 .200 .073
4. Independent effect of total achievement, fall year 1 .353 .361 .358 .417

5. Independent combined effect of school characteristics
and total achievement, fall year } 421 445 425 .423
6. Effect of standardized disturbance «730 .724 .670 .734

Background and school effects: achievement effects
independent of background and school

Cohort

Effect

1. Direct combined effect of student background and school
characteristics

2. Augmented combined effect of studenc background and
school characteristics .

3. Effect of total achievement, fall year 1, independent 348 .358 .357 .417
of student background and school characteristics ¢ ¢ ¢ ¢

4. Effect of gtandardized disturbance .730 .724 .670 .734

.372 .392 3408 .303

.592 .598 .664 .540

school characteristics may function as a proxy for neighberhood
factors rather than as an indicator of school quality. Hence,
the coefficients in order of rov are:
1) ?the coabined effect of B and S on xi/
(2) ;;e augnented effect of these two variables vhen their
association with A, is considerel to reflect influences

14

of B and S on Ag and

3) ;?e effact of Ao on X independent of B and S.
7

As the first panel of Table 3-2 shows, there is a substantial
difference between the direct effect of a student's background on
his educational experiences and the 2augnmented effect of
3~-28
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background, vhen we consider the latter's association with school
quality and initial achievement. Por cohort 1, which is typical
of all the cohorts, the direct effect is about one-half of the
augaented effect. Tpns, because of the substantial correlation
betveen, on the one hand, the child's socioeconomic backqround
and, on the other, his academic abilities and school's quality at
tha start of his educational career, the augaented effect of
background on schooling can be much greater than the direct
effect of background alone. Clearly, those vho are privileged by
background are 1likely to be given more educational resources,
even if ln;h of this is due directly to initial acadenmic
abilities and choice of school and only indirectly to background.
Pully bhalf of the association betveeﬁ background and school
expériences is Que to the preferential treatment that
socioeconomically privilaged children receive, while the other
half is due to the association of background with ability and

school quality.

Table 3-2 (first panel) also shovs that the independent effects
of the school and of prior aéadelic abilities are substantial.
Their comsbined independent effect is not ae large as the
augmented background effect, but wvhen one also considers the
effect of other factors uncorrelated with background, school, and
initial abilities (represented by ex). the effects independent of

background are auch greater than the augmanted background effect

(2.9., for cohort 1, V.8212 ¢ ,7302 = .842 > .539). The effect

of €y (vhen standardized) represents factors that vere earlier

characterized as °‘randoanizing® the assignment of school resources
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to some degree., These factors in coabination with assiqnaent on
the basis of school guality and initial achieveaent, which remain
lacrgely independent of background, provide isportant
opportunitias independent of background for obtaining school

resources,

These rasults are essentially duplicated even when w2 consider
school gquality as simply a surrogate for neighborhood
characteristics (Table 3-2, secoend panel). The direct and
augaented effects of background are increased and the independent
effect of initial achievement reduced im relation to the
independent effect ogiTinitial achievement and school quality
qgiigiifji but the relative strength of packgtouud and correlated

factors on the one hand and independent factors on the othar

remain essentially the same,

pducational opportunity must be assessed not only in teras of the
dependence of school experiences on background and indepenient
factors, but also, in teras of the resulting 1levels of acadeaic
skills achieved, The calculation of augmented and independent
effocts now becomes somawhat more coamplicated because of the fact
that there is an intervaning variable (X) between the exogenous
factors and later achievement. While ther2 is no unique way of
proceeding, we shall £ind the €ollowing effects useful for

characterizing the schooling process:

-

P

1) the 4 . }

( )'E? irect effect of background (ﬂABBY? |
~

(2) éts indirect effect through X (TrABXTrXB)b’

(3) the augmented direct effect of background (Ta +

B
3
"a,sPsB ¢ "ABAO"AOB)Q/ .
18
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(3) Lhe augeented indirect effect of background through X
-
LA A1 4

{5) )e independent direct effact of earlier achievement

(say, ﬂ‘ )/

(6) g\e 1ndependent indirect effaect of earlier achievesment

‘

through X (Tf A,X mo)Y
) Lhe independent direct and indirect effect of school
1it trt 4 -
quality ¢( A3S ﬂA3x xs)¥/;nd

(8) 2!:9 effect of X independent of all prior (exogenous)
-
factors (nA3x\/ﬂ'!.'E;).
These eight effects are represented in Table 3-3, along with
,/'v_ate_A3, the effect of eA3 vhen standardized. We have no*t shown
the results vhen S is considered as another background factor,

oS [
As-i—ae,’these rs\nlts are practically identical with those reported
in the table.

) ¢ wua'
on Lakens i W&’ Table 3-3

£ffects of Background, of Portione Of School Factors and Initial Achievement Cornluod with lrkq:ound
and of tha Portions of These Factore Independent of Background ews

=
Cohort
2ffect

1 2 3 4
1. Direct effect of student background .076 .13% .110 .13¢
2. Indirect sffect of etudent background (thru three-ysar total school sxperiences) .099 .017 .05¢C .Lle
3. Augmented direct effect of student background .302 .448 .486 .48
4. Aucmented indirect effect of etudent background .189 .032 .107 .03
S. 1Irdependent direct effect of total achisvensnt, fall year 1 .378 .5€3 .529 €22
€. Independent indirect sffect of total achievement, fall year 1 124 .022 .063 527
7. Independsnt direct and indirect sffecte of school characteristics .062 .095 .035 e
8. Effect of threecysar total echool axperi independent of all prior variables .257 .044 .11¢ .246
9. Effect of standardizsd disturbance .652¢ .619 .528 .536

The first two rovs of Table 3-3 display the direct and indirect
effects of background on later achievement and are analogous to

th2 first rov of Table 3-2. When the association of background

3-31 3 I "
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vith other factors 1is not taken into account, the net effect of
background is clearly modest and, on average over the four
cohorts, does not dominate the direct effects of schooling. Rows
3 and 8 of the table show, however, that once the association of
background with initial achievement and school gquality are taken
into account, the influence of background on later achievesment is
substantially augaented. Since school quality has no direct
effect on later achieveament for most of the cohorts, the
augmented direct effect of background is \ngiilﬁﬂﬁr\to its
association with initial achievement and the large effact of the
latter on later achievement. In addition, for tvo of the four
cohorts tha* exhibit substantial effects of school experiences on
later achieveaent, the augmented indirect effect of background,
vhich is the result of the direct effect of school experiences on
achievenent and of the association betvween such experiences and

background, is substantial.

Row 5 of the tabhle presents the direct effect of earlier
achievement, independent of background, on later achievesent.
Comparison of the figures in this coluan with the direct effects
of earlier on later achievement in Table 3-1,shous that the bulk
of the effect of prior ability on achievament is unrelated to

background factors. '

Rovs 6 to 8 of Table 3-3 represent the 'expected' effects (in a
normative rather thagnstatistical sense) of the schooling process
on achievesent. The first effect is that of prior ability,
independent of background and mediated by the services received.
This effect cannot be attributed entirely ¢to schooling, since
12¢
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ini+ial ability is involved, but the effect 1ces represent an
effect of the schooling process as it is expected to operate
insofar as resources are allocated on the basis of ability and
facilitate further achievements. The second effect is that of

: |
school gquality, independent of background, both direcay

and
through ¢the educational services received. Since for wmost
cohortsy there is no direct effect of S on A3, this effect is
pradoninantl& indirect. fThe third affect is that of school
services independent of background, school quality, and initial

achieveaant,

Pinally, row 9 reprasents tha effect of residual factors
uncorrelatel with all prior, explicit fgctors in the gamodel (X,
Aps S, and B), It indicates that auch of éhe variation in later
achieveaent is unexplained by background, schooling, or prior

abilities.

The pattern of results confirss our earlier conclusions that
schooling influences are suhstantial soon 2after the child begins
his aducation, but that ¢these influences decline as the child
advances ¢through school. In addition, 1if wve compare the
influences of schooling independent of background with the direct
and indirect influences of background, there is little doubt that
for all but the first coborE) background is the stronger

influence.

Somavhat counterbalancing the strong direct and indirect
influences of background im the schooling-achisvesment proces§Jis

not so much the influenca of schools, but rather the influence of
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sheer ahility, indepenient of backgrouni. In othar words,
opportunities for advanceaent of one's acadesic skills
independent of background are, though modestly provided by
schools, substantially enhanced by the fact that ability alone is

a large Aetarainant of academic success.

In short, vhile schools provide 3important opportunities for
receiving educational rasources independent of background, the

effects of those resources independent of background are

. relatively small in general and certainly insufficient to alter

the background-achieveaent relationship.

Pinally, wve have observed that while factors independent of
social background affect schooling .and achiavenent, the
relationship between background and achievement established prior
to entry into school is undisinished by th2 educational process.
The present raesults indicate that this outcome is the result of
all three of the following: a strong effect of highly correlated
background and ability factors, the favorable distribution of
educational resources to children of privileged backgrounds--only
in part iue to preferential treatment on th2 basis of background,

and the generally modest sffects of schooling on achievement.

The Stability of the Background-Achievement Relatiomship. We have
seen that prior achievement is the primary detersinant of later
achievement for all the cohorts (Table 3-1). #hen this influence
is coabined with the high correlatior betwvesn background and
initial achievemant, a firm base is providel for the preservation

of the background-achievement relationship. When to this base is
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added *ha direct effect of background, ve obtain most if not all
of its augmented direct effect (row 3 of Table 3-3), since the
component due to the direct effect of school quality and its
association with background is nil in =most cases and nmodest in

the exceptional case (cohort 2).

The tfitted® ' correlation betveen background and later
achievemant-~that is, the correlation implied by the (generally
unsaturated) modal (for each cohort) 4in Pigure 3-2 and the
estinates of the structural paraseters under the model--is the
sum of rows ? and 4 of Table 3-3, Hence, for cohorts 2 and 4,
the strong effact of highly correlated backgfound- and prior
ability factors alone accounts for most of the association
between background and later achievement. Moreover, rovw U (the
auénented indirect effect of background) shows that the effects
of school experiences cn achievement wvere so modest that despite
the high correlation between social origins and school
experiences (Pyp = T* ; row 2 of Table 3-2), the children in

these cohorts were unable to capitalize such on their ~“tter
schooling to enhance their relative academic standing

significantly.

On the other hand, §{n ¢the case of cohorts 1 and 3, the
contribution to the background-achievesment correlation of the
effect of school a2xperiences and its association with origins is
appreciable. Por these cohorts, howvever, vhen school influences
vere large enough to make some difference, the high correlation
betveen background and school experiences only enhanced the
relative acadesic standing of children of privileged backgrounds.

. 3-35
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If ve vwere to eliminate the partial association betw2en social
orijins and school quality given prior achisvement and remove the
ditege effect of origins of school experiences (while keeping the
othar structural paramaters constant), ve would reuove all
partial association betveen background and schooliqg given prior
achievesent. This partial association may be considered to be
the result of ‘*discriaminatory’ traatment that children of
disadvéntaqed backgrounds (of the sane initial achievement as
that of their privileéea grademates) receive. while such
treatment accounts for some of the perpetuation of the
background-achievement relationship, elimination of such
traatment would have a small impact beyond the earliest years of
schooling (repraesented by cohort 1). %&&To—c?ahsemsygthe
preferential treatment that socioeconoaiczally privileged children
received over the treataent that they would have received solely
because of their prior abilities and schools accounts for at most
about one-half of the augaented indirect effect of background.
vor the four cohorts in order, ¢the contributions to the
correiations betveen background and later achievesment froam the .
remaining correlations between background aad schooling (S, xb
after removing the preferential treatment of socioeconorically
privileged studentibate .108, .029, .056, and .018 (cf. rov 4 of
Table 3-3). In order to reanove these conttibutioﬁs, vhich are
small taken alone except in the case of cohort 1, the association
betveen backgroun? and schooling would have to be made nil by ajivea
'discriminating' against privileged children, that is, by nakinq”:S
both the partial association between origins and school given

initisl achievement and the direct effect of background on school

3=-36
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experiences neqsttzﬁf/'tor the four cohorts in order, the partial
correlations betwveen biackground and school quality given prior
achievemant wvould have to be -.170, -.129, -.183, and -.056,
vhile the standardized direct effects of background on school
expariences voﬁld have to be =-.211, -.201, -.254, and ;.23§,in
order for the correlations between background and both of the
schooling variables to be zero. In o:det(ggssgss_jis_?ﬁﬁﬁszqthe
relationship between background and schooliné and  thereby reduce
the correlation betwe2n background and later achieveaent, the
praferential treataent accorded to the disadvantaged would have
to be additionally increased or else ve would have to devise
alternative and substantially compansatory educational prograas

for them, something ve have not yet been ible.to accosplish,

The requirement that the partiai relations between background and
schooling be negative in order to reduce substantially the
correlation between background and achievement over time is
reminiscent of the suggaestion of Jencks et al., (1972: 109) that
short of drastically rastricting the anount of schooling (in
years of exposure) ogivan to academically advantaged children,
schools have little potential ability to reduce {inequialities in
cognitive skilils. Thus, vhen schooling do2s affect achiavement
substantially, as in the early years, the background-achievement
relationship is preserved in some significant part by the
association of background with schooiling, only half of which is

due to any prefera2ntial treataent on the basis of social origins.

A substantial reduction in the background-achieveament

relationship over time will occur, all oéhet things being egunal,
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onl.y {f schooliny has a greater impact on achievemant (azong
those attending school) and if school resources are to a lesser
degree distributed to children of privileged backgrounds--in
short, only if schooling has a greater effect on achieveaent
indepanient of  background. This can be seen from the
decomposition of the correlation betwveen background and later
achievea2nt:

3.4 =T L ¢ T L | .
(3.9 pA3B A3x°x3 A3s°ss A3AopAoB A3B

If ve increase the metric coefficients corresponding to ﬂA3x and
"A3s- we create greater variation im A3, vhich while not latqe
enough to offset the increases in ”A3x and ”A3s folloving frz&
the increased maetric coefficients, would reduce “A3Ao and "A3B°
If at the same time, ve reduce pyp and pgp by allocating school
resources solely on the basis of ability, ve could achieve a
reduction in all teras on the rig(EEipand gside of Bq. (3.4) or at
least allov the reduction in "A3A00AOB * ﬂA3B to offset any

increase in «¥ due to the increases in the effects

p ¢ T, P
A,xPxB A,sPsB

T anl « °
A3X A3S .

Appealing as this arguaent is, hovever, it is surprising how
1ittie impact we would have on the association between background
and achievement with a substantial increasaz in sch?olinq effects
and the elinination of preferential treataent of
sacioeconoamically privileged stulents. AS an illustration of
this point, consiler cohort 3 and suppose ve could increase the
aetric direct effact of X on 13 from the observaed value (.691) to
the value for colort 1 (1.309:'Table C-3 of Appendix C). Suppose

also that all the othar (estimated) structural coofficients
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tana;n constant, except for the {estimated) variance of A, vhich
vill increase as a result of the greater effect of X (assuaing
the residual variance of A, remains constant). As.a result of
thase changes, we increase pA3x from .176 to .300, a size
comparable to the effect for ~cohort 1 and involving a

rultiplicative factor of 1.705.

Because PA3B and Pp 3R are reduced soneuz?t by the increase in
the variance of Ay (these coefficients ;{e reduced by a factor of
.899), the augmented direct effect of B declines fros .u486 to
437, Oon the other hand, the increase in pA3x causes the
augnonted indirect effect of B to increase fros .107 to . 183,
making the correlation betveen B and A; .620 instaad of the
1fitted’ ;alue of .593. Thus, the 1nc£ease in the schooling
affect has thus far augsented .the background-achievesent
relationship. If ve now eliminate the partial correlation
betveen S and B given L and the direct effect of B on X, ve
reduce the augaented indirect effect of B by .097 and the
correlation bet!oen B and 13 likevise to .522, a decline of only
1071 from the ‘'fitted' value. If this decline seeas small,
recall that sinply elisinating the partial relationship betveen

A3X

would have reduced the correlation bstween B and, A by .051%1.

background and schoolinj for cohort 3 without increasing p

Thus, the sizeable increase in the schooling effect (combined
vith the elinination of the partial relationship betveen
background and schooling given prior achievement) has created

virtually no difference.

In short, ue—-ha%e.&?jf’petpetuation of the gstatus-achieveament
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:elationship}fvell established before entry into school, not

prinarily because schools discriminate in their allocation of -
tesources, nor because the direct and indirect effects of
background in themselves are overvhelaing, but rather because
these effects are coabined with g2nerally uamodest schooling

influences that even vhen .othervise are nevertheless

- — P T

——

substantially linked to the child's background both directly and
indirectly through his prior achieveaant. In turn, his social
background is substantiaily related to his prior achieveaent at
any given point in his educational career and such achievenent is

the primary determinant of his later achievesents.
pifferances Betveen Reading and Y“ath Achievesment

our evaluation of the schooling process bhas up to nov involved
the total achieveasnt scora, vhich cosbines perforsance on
reading and math tests. To be sure, perforsanca in the two areas
is highly correlated (Table C-2, Appendix C; Jencks et al., 1972:
54-5), suggesting a coamon underlying disension. Our earlier
analyses and those reported in Chapter 4 are intended to evaluate
the effects of background and schooling on this common dimension.
Nevertheless, previous research indicates that the separate
achievesant tasts are differentially relatsed to other variables.
Jencks and Brown (1975) reportad that high schools that were
effective in terms of one achiavement ¢test were not generally
effoctive in terms of others. More significantly, socioeconosic
background has been found to exert a stronger influemce on
reading than on math achievement (Beal et al., 1979; Haertel and

#ilay, 1979), an observation consistent with our expectation that
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math is no* as easily learned outside of school as are verbal
skills. 1In addition, school influences nmay be amore pronounced in
developaant of math skills, as has been found to be the case when

the effacts of desegregation are evaluated (St. John, 1975).

To test these hypotheses, we elaborated the basic mod2l (3.2) by
decoaposing the total achievement score into the reading and math
components. In the nev modal, achievement in fall 1976 (AO) is
replacad by reading and math achieveaent in the same period (R,

and no, respectively). Similarly, spring 1979 achievenent (A3)

is -replaced_by the s2parate skill-area scores (R,, M3). The

equations nov become

S ¢ g, B ¢ ¢

XB X
(3.5) R, = X o BR. ¢ L R A S ¢
) 3 R3X R3R, 0 RiM4 0 R3S P4B Rg

X R 8 &7 S¢q Beec o
0 2-133 M3B M3

X = Txro®0 * "Moo ¢ Mxs
B ¢¢

N, =7 T ¢

37 "MX M3Rq O = "M3Mg
Again, ¢there are a few nmethodological details, some with
important substantive aspects, to vhich ve nust attend before

discussing the results.

We assume that the disturbances for R3 anrd M43, namely €R3 and
eM3, respectively, say be correlated, since we do not expect to
account perfectly for the correlation betveen R, and L by the
predetarained variables. Alternatively, we could go§i€ that Ry
directly affects M3 or vice versa, but not both, unless ve are
prepared to assusme, for example, that the 'simultaneous' effects
are equal or that at least one predeterained variable does not
dizectly affect one of the nmeasures of later achievement. The

reason for these restrictions is that wvithout them wve would have
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pora structural paranetéts to estimate than data available (in
the fora of the covariances among the endogenous variables and
betveen them and the exogenous variables). 1In the terminology of
structural-equation modeling, in this situvation the aodel would
be 'underidentiﬁeW in essence, some of the structural
paraseters would be indeterminate, having an infinite set of
possible values consistent with the data. Thus, hovever the
podal is conceivel, not all possible structural relations can be
assumed %0 be arbitrary, .that is, nonzero and unconstrained
(except by the requireaent that the covariance natrix of the
variables in. the system is positive definite). In actuality,
these kinds of constraints are not new. Within the recursive
mod2l (3.2), ve assumed that the disturbances vwere uncorrelated
for exactly the same reason; the systea vas ‘just-identified!
vith ¢this restriction and would have required some other
restriction on the structural paraseters had ve allowved the

disturbances to be correlated.

He assume that the disturbances of the later achievement measures
are correlated rﬁthé;_;han assuaing that either affects the other
directly or that they simultaneously affect each other with a
single additional constraint on these effects or on the other
structural parameters because the alternatives are }ess plausible
and in a sense nore restrictive, The correlation of the
disturbances simply acknowladges that there is a residual
correlation between 83 and H3 that cannot be accounted for by the
predetersined variables and their effects on the achievement

Reasures.

3-42
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The assumed correlation between the disturbances for Ry and M, is
diagramatically represented in Pigure 3-3 by the curveq,
double-headed arrov connecting €R3 and €M3. It is evident froa
the diagrass. for the four cohorts that there is indeed a

substantial residual <correlation between the achievenment

aeasures, so that a model that did not allov for or soaehow
attempt to account for this correlation would be unrealistic. In
the saturated molel (3.5), this correlation is sin}ly the partial

correlation between R5 and H%)qiven the predetermined variables.

The model (3.5) entertains the possibility of direct effects of

prior reading on later math achievement and of prior math on

<
-~

later reading achievexent. These effects are depicted in Figure

5- 3-3., Of the two, the first is pzrhaps more apparently plausible,
fg /§2ﬁ§g$§; is 1ik2ly that reading skills are a prerequisite for
;é just about any other academic skill, including =math. On the
- other hand, the supposition that initial math ability directly
;é affects later reading achievemert is less substantively apparant.

The results of Pigure 3-3 show that within the =model (3.5) such

effoects cannot be ruled out without reniering the reproduced

correlations among the variables substantially at odds with the

observed pattern of relations among the variables. The models

adopted thus retain the second effect, but do not explain it, It

should be kept in aind, hovever, that ¢the direct effect of

earlier math ability on later reading achievement in the model

nead not indicate that such an effect 1literally occurs. It

sinply means that the model does not entertain a variety of

intervening mechanisas by vhich earlier math skills can affect
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later reading achievement. The -oﬁel thus represents the total
effect betveen th2 tvo simply as a direct effect, vhen indirect
effecés iay constitute most or all of the total effect. Por
exasple, a student vho succeeis in wmath may be more motivated to
iaprove his reading sfills as wyell. Encountering succass in one
araa of academics, he nmay be encouraged to succeed in others.
Naturally, such indirect effects may also partially account for
the direct effect of earlier reading ability on 1later =math
achievement. Had the model included appropriate intervening
sechanisas, the direct effects from reading to math and
conversely vould undoubtedly have disinished.
While the model treats the studant's achievements in reading and
math as distinct, it does not distinquis#f&ige:chool experiences
© in the two areas. This tack vas takesn not merely because of any
difficulty in alldcating some of the school experiences (HR-RACE,

WEEKS) betveen reading and math. These variables could have been

/
considerad in the schooling coaposites for each skillfarea along

vith the rensaining 1ndicat;rs, vhich vere available by area.
"However, we strongly suspected that vere separate schooling
coaposites developed, w2 would nevertheless have found direct
effects of each on both areas of achiavesent because each
variable is probably an indicator of school experignces not only
fn its nominal area, but also in the coaplementary one as vell.
Noreover, both composites would probably have contained
components in common (naasely, HR-RACE anl WEEKS). é&ig;’ the
differential effects of school experiences in reading ;;d math on

wev &
achievemant in any given area :;% not of interest, but rather the
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tota]l effects of schooling as a whole, we continued to use the

|
|
)
' single school-axparienca cokposite (X).
Pinally, becaus2 of the correlated disturbances, the model (3.5)
is no longar recursive, uevertheless,‘in ,the case of the
saturated model, with wvhich ve began for all cohorts, the
paxinum-likalihool estimates of the structural coefficients can
l be (and wvere) obtained by OL§, and the estimated residual
! cortelatio;?ouputed as the partial correlation described above.
| These value: were then eaployed in a maxisum-likelihood routine
(LISRPL; Jbraskog and S8rbos, 1978). The nonsignificant paths
(at tha .05 1level, except as noted belowv), as indicated by
analysis of the X2 statistic for the 1log-likelihood ratio test,
wera delated by a kind of *backvard elimination® proceiutqé)u&tkr‘
é?ose piths contributing ltz::Lto tha fit of the modal to the
observed correlation latrifdelininatea girst. The fit of the
final, unsaturatad models to the data as indicated by the X2
statistic for the four cohorts in order a:e:iF(1) X; = 3,19, p =
.35{%(2; X2 = 1.79, p = 1883 X2 = 2.00, p = .37¥ anal(sy Xz =
2.82, p = .19, vhera X2 is the X2 statistic vith p degrees of
freedon.i$1ror cohort u,pthe deiation of ﬂM X increasaes X2 to Xf

3 4
=z 6.08' P = 019' 'ith xz = x: - Xg = 3.66' P = .056. Th“s. P

M,X

3

is barely nonsignifican%, given that “R3s = "M3s' = “R3x = 0.

Pigure 3-3 shows the two sets of estimates--vhen 7 is
A A MjX

unrestricted and when it is assumed to be zero.)

The final models fitted (Pigure 3-3), Table 3-4 ,6indicate a clear
distinction in the relations of reading and wmath achieveaent to

background and school £actors. (The setric estimates are
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reportad in Table C-4.) The results can be divided 1into three
areas, corresponding to the nature of the predeterain24 variables

{background, schosling, and prior abilities).

Table -4
Zstimates of Standardised Direct Effects for the Models of Pigure 3-3

Predeterminged Variable

Endogencus variable Three-Year Total Reading Achievement Math Achievement $chool Student
School Experiences Fall Year 1 Fall Year 1 Ch istics Becky a

Cohort 1

Three-year total school experiences Lt .319 .147 .174 21

Reading achievement, Spring year 3 5] 164 .252 .000 .104

Math echisvement, spring year ) .253 . .178 .357 .000 .000
Cohort 2

Three-year total school experiences -— +276 .176 226 266

Aeading achievement, spring year 3 .000 .532 .189 .073 .132

Math achievesant, spcing year 3 .087 .260 .423 .098 072
Cohort 3

Three-year total school experiences L .3% 142 .217 2

Resding echievement, spring year 3 .110 .637 .058 .053 104

#ath echievement, spring year 3 .2%9 .245 .389 .000 00
Cohort 4

Three-ysar total school experiences -— 48 171 075 +265

Reading achievement, spring year 3 .000 .650 .154 000 .158

Math achievesent. spring ysar 3 .000 24?7 .406 .000 .108

Math achievesent. SpCing year 3¢ .078 .220 .393 .000 086

.uuutu allowing the effect Of three-yesr total school experiences on sath achievement. spring year 3, to be nontero.
The estimated effect of three-year total school experiences on math schisvement. spring year ), is barely nonsignificant (p = .056).

Note. = The estisste of an effect is sero (indiceted as .000) when the eetimate under the satureted Bodel was not significantly
different from ser0o. In that case, the unsaturated model was adopted, with the corresponding paraseter sesumed to be zero.

The dashes (==~) indicate that the PaTemetel ie not defined undar the satursted sodel.

Background. At the entrance of children {into school, the
correlations between their backgrounds and their abilities in the
two areas of achievement are essentially the sa-e@ (éhe
correlations are .48 for reading and .47 for math for cohort 1 at
the start of the first qradsq)l. Hovaver, soon a;tet they are
exposed to some schooling, the association between background and
reading achievament becomes appreciably stronger relative to that
between background and math achievement. This pattern is evident

in the correlations between the two areas of achievement at the

start of the study for the four cohorts (Figure 3-3); for all but
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the first cohort, there is an appreciable difference b2tveer the
reading and pmath correlations with background. Purthermore, as
the first cohort proceeds through school, the correlations of
reading and math achievement with background becoase increasingly
divergent (Table 6-2, Appendix Q). Aqain, reliability
considerations do not threaten these conclusions becaus%) if
anything, the evidence cited earlier suggests that the math test
is least reliable in the first grade and that ¢the difference in
reliabilities of the ¢tests in the two areas is greatest in that
qrade. Finally, for all ¢the cohorts, there is a stronger
(3irece) efféét of background on reading than on math achievament
(Pigure 3-3; Table 3-4). 1In fact, €for two of the cohorts, there
is no statistically significant effect " of background on math

achiavenant,

These rasults are consistent with earlier work vith the SES data
(Baal et al,, 1978; Haertel and Wiley, 1979), vhich did not
enploy the path-analytic framework adopted here. The rosults are
also consistent with our expéctation that the home environaent
sore readily encourages and aids tﬁg/:;quisition of varbagatﬁz;

A
,%/uth skills.

Earlier Achievement. A second pronounced diffegence in the
behavior of the reading and math measures is that while in the
earliest period of schooling, the (standardized, direct) effect
of earlier on later reading achievement is substantially 1less
than the effects for later periods, ¢there is less variation in
the effects of earlier on later math achievemeant. In addition,

thete is a monotonic increase in the effects for reading that is

3-48
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not eviient for math. These results indicate that the pattern of

incteasingy direct effacts of earlier on later achievement
VJMO'A wé, g '

obsarvad earlier for total achievenant,is due lostlz,if not

entitelzjto the existence of the sase pattern in tha area of

reading skills. Thus, the deteraination of later achievement by

prior abilities is weakest in ths earliest period of elementary

school and occurs ptinafily in reading. As th2 child progresses

through school, his reading skills at iny given grade Jiqmmt

depend increasingly on the skills he possassed soae time

s 2L

/e ,
Still another difference between s;ivinq and l}ﬁh is that, aside

before.

from the relatively lov effect o0f earlier on later reading

later achievament is generally

achievesant for the first cohort,

lass directly dependent on prior abilities in math than in

reading. In other words, one's prior abilities are 1less
)
important as a deteraining factor /y\\one's later achievenents in

sath than in reading.

o/
It is also of interest that all the predatermined variples

account for lass of the variation in math (¥;) than in reading

diflerence aris e
skills (R3) (Piqure 3-3). This appears to Wbecause

A A
sath achievenment is less dependent on one's social origins and
prior abilitias,‘gzaegris ve shall presently observe the effects
»~
of schooling are greater for math than for reading.

Schooling. Beyond a brief period following entry into school,

school experiences have a greater impact on the development of

2ath skills ¢than they do on ¢thae development of reading skills.

3-49 JIAANEVA YBOD T22E
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For thefszazgzgtfis/cohorts, the effects of schooling on reading
are uniformly 1less than the effects on math. (for cohort &,
there is some evidence of a greater effect of schooling on math
achisveaant, as indicgted by the Dbarely nonsiqnificant';ffect of

X on H3.)

Finally, we note that the dinfluence of school factors on

achiaveaent appaars to decl’gég;s the studant progresses through

school\:fyh—respuee—séapoth skill areas), This decline is sharper
for reading than for math. As just'ioted, there is no reliable

evidence of schooling effects on reading for cohort U4, but sosme

evidence for schooling effects on sath, which probably accounts
' —\\ At inm. 32 0 & ¥
for the effect of schooling on total achievenent(pfound eatlieE)

-~ .

for cohort 4.

The patterns of 2ffacts of background, schooling, and earlier

achievemant on later achievemert in rsading and math are

convergent and consistent with our expectations. The hose

environaent is a smore influential factor in the development of

reading skills than in the development of math skills. Just the

oppassite occurs, however, vith respect ¢to the influence of

- ‘wmncdiately
schooling i+ hort time after entry into school. MNoreover
ol 24 '***f;i sho /1a try o v

as the child progresses through school, the effects of schooling
essentiodly

dininishlsnbs&a& to the zero point in the area of reading,
4

vhile there is some evidence for continuing, if also reduced,

effects in math. And, £finally, achievement in wmath is less

determined by orior abilities and social origins than is the_:aiar’

—éz,’:eadinq achievasment.
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All of thiidsuggests tha* math skills are nmore responsive %o

are .

outside intarvention than reading skills, —klttvvqy' the lat*er
: 1 =
say be nmore important because of <their centrality in the
developaent of acadeaic skills in generaygggor the older three
: 2
cohorts, ¢the direct effect of earlier rsading on later nmath
X achievea2nt is greater than the effect of sarlier math on later
" Rowever

reading _&chieveuenG)A, it appears that schools have a better

f chance of success in devaloping math skills.

Conclusions
priet ly -
To recapitulate /lthe findings of this chapter in"—brfgf,

educational resonurces are distributed among students primarily on
the basis of their acadamic abilities and the schoo%r that they
attené,as opposed to their social origins. Nevertheless, there
is evidence of significant preferential treataent accorded to
chiliren of privileged backgrounds above that which they would
receive if the s:hoogi they attanded were the result solely of
their abilities and if the resources they received were depenient
solely on  their schoo%f and abilities. This prefetentiai
treatment and the strong association between background and
abilitiaes before schooling starti,tesults in a close association
betveen schooling and background, with each coaponent accounting

for about half the relationship. '

While schools exert an appreciable influence on achievenegf’and
their average effects over the elementary years are comparable to
the effects of background alone, tgese effects(EZEEIEQLEEEEEEx/to
sodest levels by the end of the elementary period. In the area

of reading, the decline is particularly drastic, with no evidence

. @  of schooling effects in the later years. 3184 AVA YGO0O 1036
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Despite some effects of schooling on achievenent, the correlation
between background and achievement remains essentially constant
throughout ¢the <child's elementary schooling, although the
background-achievement bhond is siquiticintly stronger in reading
than in math, This perpetuation of the bacquound-aéhievenent
relationship is the ra2sult of the strong eoffect of highly
corra2lated background and abili*y facéors, the favorable
distribution of school resources to childran of privileged
backgrounds, ‘and the generally modest effects of schooling on
achievenment. Even if <*he preferential treatsent accorded to

socioacononically privileged students were completely 2liminated,

tha iapact on the bacquound—achigvenent relationship would ‘Nf'

i:the uhoya be smallY because of the modest effects of schools.

¥hen those effects are substantial, as in the earliest years, the

strong association betwean background and ability prior to schoo{,
vorks to sustain ¢the background-achievama2nt relationship over
those years. osr sismulations (numerical ‘*experiments') suggest
that even 4if schools ware successful in lengthening the period

over which educational experiences had a substantial impact on
Sveeess

acadenic skills, this A would probably /GEE;-lggggggff the

background-achievement relationship unless major changes were
made in tha way educational resources are currently distribauted,
to the point of according preferential treatment to those of

disadvantaged backgrounds.
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CHAPTER 4. SCHOOLING AND ACHIEVEMENT AS A FEEDBACK PROCESS

fhen our basic model of ¢the schooling-achievesent
process is elaborated by eaploying yearly data on
school expariences and academic achievement, the
rasults of the simpler model on the relative influences
of backgrouni, schoolinq, and earlier achievenent are
confirmed. In addition, the elaborated model clarifies
the direct and indirect effects of earlier factors on
later achievement, showing, first, that the receipt of
educational resources d°pends to a greater extent On

' earlier levels of reso eceived than on earlier
achiavagpnqg and? secongf tﬂat the influence of earlier
on later hievemant 1% predominantly diract, with an
almost negligible indirect 2ffact through +he” schooling
received, Thes> tvo results suggest that
administrative decisions on the allocation of s~h001
resources, once made, are resistant to change on the
basis of later achievement, but that the stability of
achiavamant is hardly due to the inertia of the
regource-allocation process.

Tha basic model of Chapter 3 ptovidg? a simple basis for
evaluating the schooling-achievenment process, especially in
exanining the ralative influencas of students' social origins,
prior abilitias, and schooling on their academic achieveaents.
In this chapter, we extend the nodel by taking advantage of tmf’
lulgi-occasion measurements of school experiences and acadeaic

achievenent.

The elaborated model provides a means for confirming the
characterization of the student's educational .develop-

ment based on earlier integcohort comparisons by ex-

amining\p the changes within cohorts @

JIGANAVA Y]00D 1838
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In addition, the model eonables us to explore the role of feedback
in tha educational process and)in particular, the 1long-tera
conseguances of earlier schooling and achievemant experiences on
.later achievesmeat. We have already observel that these long-tera
conseguances, linked'as they are so strongly to background,
result in a perpatuation of ¢the relative achievement differances
anong children vho start out with background-related differences
in acadesic skills. A question of interest concerns the
processes accounting for this t:endojfhether the
background-achievement relationship is sustained in part because
of the mediated inéact of earlier exporiences on later ones
through a chain of schooling and achievament experiences or
because the ¢total impact of earlier experiences is also partly
due vo0 continuing, direct effects of these on all subsequent
achievenant statuses. Bither or both of these situations are
possibla. In the first case, a <child's initial disadvantage
leads to lass favorable schooling experiences that reinforce his
achievenant deficit, resulting in further deficits in schooling
and so on. A chain of events links his acideaic origins to his
achiavenant at gsome later point. In the second case, the child's
academic origins F;;I;;;\LEEEESEEZ/ on his achievenent at all
stages throughout his educational career 2and the cumulation or
sun Of these nultiple impacts and their long-tétn. mediated

consequences is such as to sustain his achievezent deficit over

tima,

A sacond quastion of interest is whether the hone and coamunity

environasnt is particularly critical in the earlier years. It
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pay be that the direct effects of background on achievenment are
strong orimarily in the early years, whare basic attitudes,
values, habits, and skills are developed, and that as these
effocts 1iminish in latar years, the influence of background on

achievenant becomes primarily indirect. Th2 results in Chapter 3

suggest that social background exerts a continuing, direct

influence on achievement throughout a student's career. With
year-to-year data, this appears less likely, as we shall see.
Pinally, we will be interested in the year-to-year pattern of

as
dacline in schoolinq pffects‘A ﬁhat—-u‘:s_ indicated) somewvhat

obliquolﬂlgy the threo-year cohort patterns reported in Chapter

3.

Extended Model: .Examination of the Schooling Process by Year

Tha extend21 molel is a system of six structural equations, one
for e=ach of +the annual school-experience and achievement
assassmaents in the three years of the SES. These equations are a
straightforvard a2xtension of modal (3.2). Let school experiences
during the ith school year be represanted by X; and achievenment
at the end of the ith year by 45, £ = 1, 2, 3. The six equationms
are represented siaply in matrix fora:
@y I yx=I x+c

vhere y = (xl.al,xz.nz.x3.l3)'

x = (Aq,5,B)!

EYY'(“YIYJ)’is"z'...'G:jz"z'...'6
ny = (T j)' i=1,2,...633=1, 2, 3
and
.e.’ (e .ooo'e )..
X,y A,
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Y is the vector of endogenous variables and x the vector of
exoganous variables. We define 7 j,; = =1 for all i; for i ¢ J,
Tviyj is the (standardized direct) effect of y; on y%>and Tyixj
is the =ffect of Xy on y;. We postulate that “yiyj = 0 for J >
i, that is, that the effects are ‘one-way', from a variable

representing an evert earlier in time to on2 representing a later

evant.

Tha wmaximum-likelihood (OLS) estimates for ¢the standardized
structural coafficients are <repnrted in Table &4-1, #2 have not
{llustrated the unsaturated models with path diagrass, because

13
they are intricate and less revealing of the patterns than the
A

table.
Table 4-1
gstinates of Significant Standardized Direct Iffecte and the Standardized Zffecte
of the Disturbances Under the Model of Iquatios «.l
Predetarmined Variable
School Experiences Sotal Achievement
Indogenous variable School student Dieturbance
Tall Spring Sprim Characterietics Background {a)
Year 1 Year 2 Year 3 Year 1 Year 1 Year 2
. Cohort 1
School experiences, year 1 Cad oo Cad 2327 .. oan .178 .272 .81
School experiences, year 2 346 woe woe .000 .278 - 134 .132 .72}
$shool experiences, year 3 .230 .2n e .000 .000 .207 .000 .116 .138
Total schisvement, spring year 1 .212 ona -ew .592 oo .- .000 .076 .639
total schievement, spring year 2 .000 .17 .- 194 .559 .- .000 .000 .561
Total echievement, epring year 3 -.065 .000 146 (3 2] .342 43 .000 051 464
Cohort 2
School experiences, year 1 e Lo -oe .308 L L 169 +220 .854
School experiences, year 2 .268 e ene 264 .000 o—e .143 .202 767
School experiences. yesr 3 .092 .422 ane 138 .000 .000 124 .130 .72
Total achievement, epring year 1 .146 eee .ae .698 ove .- .000 117 s41
Total schisvesent, ®Pring year 2 -, 144 .154 oo .328 495 L .000 099 493
Total achievesent, spring year ) -. 045 000 043 .10% .242 .565 .048 .000 .469
Cotort 3 .
School experiences, year 1 - e —oe .58 D L .118 .261 .80
School experiences, year 2 .280 ane e .178 195 ta .168 .132 .687
School experiences. year 3 .209 .35 e .0L0 .000 .153 .070 .099 .699
Totsl schisvement., spring year 1 .000 .o -an 782 ee = .058 .12 494
Total achievement., spring year 2 -.068 .126 e 361 .472 ane .000 .056 .460
Totsl schievesent, opring year 3 .09 .000 086 .150 244 454 .000 .000 40
Cohozt 4
$chool experiences, ysar 1 se e . .392 oo ] .137 .198 .83
$School experisnces., yesr 2 .358 e ~ve .000 202 e 009 AT %
School experiences., yesr 3 .326 .256 .o .000 .000 .228 .000 .154 .642
Totsl achievement, spring yesr 1 065 o= - .822 —on e .000 067 452
Total schievement, spring year 2 .08) .000 v .180 480 e .000 .098 .198
Total achievesent, spring year 3 .000 .000 .000 .084 .108 .743 .000 .000 .404
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Th2 exterdel moiel (4.1) resesbles the basic one in that neither
is subject to tost; rathker, both embo;y assusptions enabling
intefpretations of the correlation structure among the variables.
on the other hand, the year-to-year representation of the
schooling process raiées issues that did not arise in the basic
model and also highlights issues that vers more easily ignored

Ed

vhen considering that model,

i
31'\1401/' S
FPirst, v2 have not employea assessaents of thgdsulner-school or

other educationally relevant experiences 6%=*he——s*ﬁda§5§f Data
on summer-school experiences are 1limited an 9151{ vailable in
soma detail for only a small, nonrandom subset of the sample and
then for only the first year. In any event, such data indicate
low levels of sumamer schoolingAand no effects of such schooling

on growth in achieveament (Klibanoff and Haggart, 1979).

Second, although fall measurements are available beyond the first
year, only the spring seasurements were used beyond fall 1976.
In addition to simplifying the mndel and its interpretation, this
tack seemel appropriate given the lack of data on summer

experiences.

Third, and finally, wvhen nmore than ¢two (but only several)
assessaents of characteristics over ti;g;;\ere achievement and
school expetiencegf:%re involved, there are generally two
approaches to accounting fully for the correlations among the
assessnentf,aside fron the effects of other factors. In other
words, there are generally two types of saturated models employed

as the underlying frasework.

4-5
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‘ Ona approach is siamply an extension of the recursive molel of
(3.2) *¢o (4.1), and specifies that each assassaent may be
dependent on all prior assessmants, <¢hat is, that the entire
history of achievement status2s prior to the current status is a
deterazinant of that sfatus. The second approach is to posit that
the current sta*us devends/dnly | on|[ the immediately preceding

| status. Here, the assusption is that once the immediately prior

status is. known, there is no more information about the current

status to be obtained by kno{i&ng the *path' that an individual
ecous€

took to get to *he prior status. Si?ﬁe this approach involves

fevar dltecé effects, it accounts for the correlation among

achieveasant statuses by posi‘:inq) in addition) that their

disturbances may be correlated.

Bach of thase approaches has some appeal. On the one hand,

wvhatever determinants of achievement statuses we have includel in
our model, it is doubtful that ¢their residual influence§
(disturbances) are uncorrelated across test occasions. On the
other hand, it seams reasonable also to suppose that the current
status depends no>¢ sisply on the pravious one, but on one or
sovaral statuses prior to that as well. Unfortunately, ve cannot
incorporate bo*h of these assumptions at once, unless ve are .
pr2pared to assume that there are certain restrictions on the
other structural parameters in the model (#.1). Othervise, the

aodel would be underidentified.

As indicated by REg. (84.1), we have follovwedl the first approach.
Por school experiences, it seems preferable to assume that the

current expariancn may be depanjent oOn several previous
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experiences and not Just the iamediately praceding ona. Por
achievenent status, the second approach was fully expléred, but
.n;;/ found less satisfactory because the residuals betveen
adjacent statuses had large negative correlations (ranging fros
-. 187 to =-.476). ua@hggatically, vithin a model with only three
consecutive achievement statuses, say A,, A;, and 3, a negative
correlation between eAl and eAz is a necessary consequence of the
fact that the correlation between A, and A, is greater than the
product of the correlations batveen A, anl A; and between A; and
A,. Even vith the indirect influence of 1, on A, through X,, X,
S, and BY in our full nodel, a latge,negative-(unaccounted-forl,
residual correlation remains. The pattern of correlations
between pairs of achievement statuses among Ay, 1,, and A, is
substantively reasonable, but the meaning of the negatively
correlated residuals for A; and A, is far froa evident. In any
event, vwhichever approach is used to represent the causal
structure for the A's, tha effects on the IX's are
(rathematically) identical, wvhile the effects froa the exogenous
variables and X's to the endogeanous A's are siamilar (for the
present data); (The maximum-likelihood estimates under the
rejected alternative fanily of models were obtained by the LISREL
computer program [Joreskog and Sorbom, 1978].. The final,
unsaturated models vere arrived at by a procedure siamilar to that

described below for the adopted family of [recursive ]amodels.)

The unsaturated models for vpicﬁ estin;?gs are reported in Table
Sliantly modifie
4-1 were arrived at by a—k&éa_z;;backwardoelinination procedurqg

-vith~sl%qhe—-zvutttcatjzpf In general, in tha firs* stagg&’ve

4=7
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elisinated paths in each equation for which ¢the t values were
nonsignificant at the .25 lev2l. In the second and third stages,
ve reduced the « le;el to .10 and .05, respectively. At each
stage, log-likelihood ratio y2 statistics wvere calculatad for the
‘ovarall® avaluation of the current model against the saturated
model and for the evaluation of the current aodel against the
imnediataly prior one. fhe a level used vas .05, except as noted

belovw.

The above procelures wvere generally folloved, except ¢that
preference vas given ¢to effects of predetermined variables that
vere closer in ¢time to the current endogenous variable. Por

axanple, if 4he fit of the molal va3<§n11 -odestlis teducesbby

elisinating the effect of Ay on X, inifzad of the effect of A on
oY <
x%)vhen 2n1ly one of these effects“gpe sufficient, ve aliminated

the forme: effect. There wvere only ¢twd such cases wvhere ve
departed from a strict backvard-elimination procedure., In both
cases, the increases in y2 (vare nodetat§§ over the ‘'standard’
backvard elisination model fcwstégthouqh the Jdifferance in X2
statistics betveen the rreferred sodel and ¢the =model of the

pravious stage was significant at the .025 level in each case,
the X2 statistic for the final adopted nmolel against the
saturated underlying model vas not significant at the .05 level
in every case. Por the four cohorts in order, the test

statistics for the final aodels 3&?° (1) x! = 14,23, p = .161/

q‘:(z) x3 = 10.89, p = .1%3) x; = 8,95, p = oZGY&ﬂdﬁ(“) X2 =

13
20.25. p = .09. 143
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Congistency of Results of the Extended and Basic Models. The
patterns of effects for the elaborat2d amodel with year-to-year
achieveaent and school experiences ars almost coapletely
consistoant vith the results reosrted in Chapter 3 for the basic
model, where school 'experiences are averaged over the three

yéars. To recapitulate:
(1 Among background, school gquality, and prior

achievesent, the 1last is the most important determinant of tha
distribution of school resources. The effects of prior
achieveaent, school quality, and unmeasured factors together
indicate that. school resources are assignad primarily on bases
independent of social background. Adiitionally, the 2laborated
model indicates “hat resource distribution is generally dependent
on the most recent achievesment status.

(2) The direct effect of the student®s background on his
educat ional experiences 1is always aopreciable, even after a
history of experiances has been recoried. This fact was evident
in Chaptsr 3 from the patterns of background effects on school
experiences across the four'F;;;;:;IgEfiiriy. It is reinforced
here by +the intracohort patterns of continuing direct effects of
background on tha school experiances of stulents by grade. Thus,
it appears that throughout gﬁ? student's educational career,
there is a significant, continuing advantage ‘in schooling
received if he is of privileged background.

(3) The 2offect of school quality on achieveaent is
prinarily indirect, through <¢he kinds of experiences and
rasources to which s+tvdents are eoxposed in school. Por cohort 2,
there is a 3mall direct affect on achievemant in spring 1979, as

4-9
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in th2 basic mvie)l. Th2 only other excaption is the direct
é effect of 3chool anality on achiavement in spring 1977 for cohort
3.

(8) Tha predominant daterminant of later achievement |{is
earlier achievenant, . Additionally, the elahorated model shows
that achievemant at any given point has a continuing, théuqh
§ diminishing influence aver s;; student’s caraer. His <¢vwo
previous years' achievements are the a@ost important influences on
his ecurrent academic s*atus. Achievement three years before,
though alvays a signiﬁ;eadt factor, exerts a dgenarally aore
podast influence thaﬂxﬁﬁf;r statuses, It s2ess likely that vere
ano%hasr year of Jata available, the effect of AO on A4 would have
be~n nonsignificant.

(5) The direct effacts of socikl background on achievement
are modast. Indeed, as nmor2 of 5;; student's acaleaic
history--in teras of both achievement and\ resource expossura--is

known, a direct effect of background on zchievement is not always

reliably avident. Thuﬁ)/ the direct effects of background on

4
spring 1979 achievement -iﬂf)evidencg‘ in Chapter 3)are nov seen as
padiated in part by intervaning achievements as wvell asjvthe

disaggregated measures of school experiences. The patterns of

background effects on achievement suggest that were more years of

’

data available, the later effects of background on achievement

would be largaly indirect.

(6) The affects of school experiences are greatast in the
earliest years of schooling and are substantial in thosa years‘;;
comparison to the direc: effacts of background on achieveaernt.

AS the student progressas through school, however, such effacts

. l . -, . N Y oy ey
« BEST COPY AVAILABLE 4-10 15i IISAAVA YSOD 1234

PR
o




‘diminish to <+h> point of showing no statistically reliable

even
presence in the sixth grade for cohort 4. The effectilavhen

siqnifican:,in the second half of elementary schooling are eithar
modast or are offset by the negative effects of highly correlated

assagsaents of schonl preriences.

As in the case of previous results, wve do not _atttibute ruch
substantive meaning to these negative effects. The pattern is
generally one of a positive impact of current school experiences
on the next achievesent assessament, The negative effect for some
schosl-experience nmeasures is in evidenca only when current
expariences have a significant, positive, and generally at least
as largg“;ffect on th> sam2 achievement status. Tha overall
effeci of schooling on a given achieveaent assessment, taking
into account the offsetting neq?ﬁive effect, is positiv%)’though
aodest, Th? total effec* of the earliar exparience assessment
(vith a negative direct effect) 1is either positive or just
slightly negative and is, in the latter case, offset by the
effect of that portion of the later assessment that is
°

independent of the earlier assessament anqAall other predeteramined

variables.

Inertia in the Distribution of Educational Resources. The model

(4.1) bringétﬁne important phanomenon (to 1ight) that was not

Lt
revaaled by the basic model, but -&hzf is implicit in the pattern

anong
of high and fairly stable correlationsAFeeveag’§chool experiences

from year ¢5 year (Tabla C-2 of Appendix C). There is a great
deal of inartia in the allocation of school resourcas, since

those raceived beyond the first grade are distribut2d orieparily

: 4-11
BEST CCPY AVAILABLE 152 JHE BAVA YO0 TAIA




on the basis of previous exposure levels. Indeed, rouchly

ameng
onaXhalf of the correlation bﬁ}1aen resourc2 levels is due to the

effacts of the aarlier lavel(s) on the current levei,unmediated

by intervening academic achievemants. In addition, even allowing

for some lag in the influence of acadeaic achievement on th{”

areatest”

resources received, it is remarkable that thedditec; effect on

the current level of rasources £80l—t&0—10¥01——¥¥0—1e&i€—e&¥%¥2ﬁ"

“ts—greate fronm any'eatliér achievenent
15 Cram Yhe leved Twe years earlier
assesslent. Finally, school-to-school differences cannot be the

major reason for the stability of resources exposure, 6:i%$%he
direct effacts of school quality on the stuﬁenfz;'expetlencﬂs are
in general substantially ssaller than the autoregressive effects
of expariances. It thus appears that adlinistrative decisions on
the allocation of resources, once ladé. are resistant to
alteration in the light of later academic performanca. While
acadeaic performance is taken into account in the allocation
process, séle vaight is assigned in that process *o prior

resaurce levels) anda/hencgt,&;——&e—ﬁm&(ptevious

performance is discounted.

Wers schooling 2 more potent influence on the davelopment of
academic skills, the sheer inertia of the resource-allocation
process uight work only to sustain the background-achievarent
relationship by preserving the relative academic standings of
stulents ovar time. Howvever, as shown below, the stability of
achievenant is not the result of the inertia of the process,

since schooling has only a modest influence on achievesent.

Schooling and Achievement as a FPeedback Process. As vwe indicated

4-12
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in Chaotar 3, the backg'ouwd-achiovanont telafionshxb is
mosTly

maintain2d over tiae &c—“tatg1r—pagf becaus° of the s¢rong

irnfluence that earlier abilitzes exert on later achieveaent. The
yeas-to-year effacts of the wodel (4.1) confira the indications
of *he basic model that the machanisa by vhich prior achievezent
is transformed into latar achievelent,is prinarily direct and
involves 1little cyclical feedback between achievanm2nt and
schooling. Th2 reason for the ganeral absence of a fealback loop
is tha* while achievanant has a substantial iapact on school
axpariences, thos2 experiences have too small a net impact on
achievenant geyond the first tvo grades.
S1ET

Table 4-2 indicates Just hov ditetle academic abilities are
transmitted, via t&;"schoolinq received, %o later achieveaent
statuses. Tha table decompases ¢th2 total effect of fall 1976
achievement on achievesant in each of the following three springs
into th2 portions mediated by school 2xperiences (xi. i =1, 2,
3) and the portions unmediated by schooling. Clearly, almost all
of tha total effect is unmediated by schooling. Tha schooling
con*ribueion is almost nil beyond <+he first ¢wo grades, excent

for cohort 3 in the fif*h graie.

In short, any initial deficit in achiavement, in large part due
ts background, is sustained almost coampletely by ¢the large
influence of earlier abilities on latar achievement and depends
“+o o small deqree.

ljbi}e on a weak positive feedback loop between achiovement and
7

schooling over tine.

4-13
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Table 4-2

Decomposition of the Estimated, Standardized Total Effects
of Fall 1976 Achievement on lLater Achievement:
the Effects Mediated and Unmediated by Intervening School Experiences

Later Achievement

Spring 1977 Spring 1978 ) Spring 1979
Cohort
Unmediated Mediated Unmediated Mediated Unmediated Mediated
1l .592 .069 .525 .052 .503 .019
2 .698 .045 .673 .009 .654 -.001
3 .782 .000 . .730 .029 .672 .057
4 .822 .025 .774 .021 .746 .000

Directiosns for Further Research

The basic wmodel of the schooling process was elaborated in two
vays. Pirst, ve coasidered the diffz2rential effects of
background and schooling on reading and math skills. 5Second, we
followed the year-to-yaar progress of four c¢ohorts over a
three-year periol. Purther research in this area within the
present context could follow at least two directions:
construction of 'a synthetic-cohort wmodel covering the entire
.elementary period and an analysis employing latent variables in
‘linear structural relation' (LISREL) systeas (Joreskog, 1973,
1977; Joreskog and Sorbom, 1978).

A Synthetic-dohort Model. The construction of a synthetic-cohort
sndel covering the entire elementary period is an obvious and
natural extension of the model in this chapter. It would exhibit
the influences of origins and schooling on achievement over a

~longer tera, possibly wmagnifying any coampounded or cumulative
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effects of earlier experiencas and attributes as well as
providing an adiitional, suamary basis for determining the
/
relative effects of schoolin hd home,and conmmunity in the
gjani—ia, ¢ Y

earlier and later years.

While ¢the idea of constructing a six-year synthetic-cohort model
is aprealing, it may be difficult to pursu> with our data. oOur
own attempts have bean unsuccessful. We will marely describe our
affarts in some detail in the hope of stimulating creative

solutions.

Table C-5 in Appendix C exhibits the sample data availabhle for
the six cohorts that w2r2 in elementary schools in tha fall of
1976. The dAata are a conseguence of the longitudinal d=sign of
the study, which followel each of the cohorts through coamplation
of the 1978-9 school year or until graduation froam the sixth
graie, whichever occurred first. Thefzzgiriqs 4a—$he——£abt§/;re
"the cohorts providing data on el=2a=2nts of the covariance matrix
that would be neoeded to construct a structural-aquation model for
tha entire period. Tha variablas involved ars background (B),
the six assessaants of school experiences (xl, Kar o o oy X o
vhere IX; = school experience in gragde i), and ¢+he seven
measurements of achieveazent (Ao, ll' .o o op 56' vhere Ai =
achievement at the beginning of grade 1 if i = '0 and in the

spring of grade i othervise).

Table <=5 highlights two problams  that any six-year
synthetic-cohort sod2l aust address. Pirst, some correlations

(covariancas) are unknown as a result of the ‘incomplete!
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cohozt~-longitudinal design. There ar2 tvo vways ve may attempt to
deal with this problen. One is to @ostimate the nmissinag
correlations by some neangf for oxasple, use of independent data
or interpnlation based ;2 adjacent vilues in the matrix. The
second option is to impose certain restrictions on the structural
coefficients before estiiatinq thea. Without these restrictions,

there would be wmeore coefficients ¢to estimate than (known)

correlatiogf’and thus the coefficients woull be underidentified.

The second problem highlighted by Table C-5 is that ¢the
carrélations‘that are ‘'known', that is, for which estimates are
provided by ¢the data, are based on varyiny subsets of cohorts.
Some decisions must ba made as to vwhich cohorts are to be used

and hov their astimates are to be combined.

In briaf, our attempts at solving %the problem of amultiple
estimates involved use of cohorts 1 and 4 2lone to the extent

) sV
possibl{} -u%gﬁiéxher cohorts/1used to nminimize the nuaber of
e

were. vsed
unknovn correlations, and -ase—-q;//gll four cohorts Ain the

three-y2ar panel. (We did not use the data for cohorts S and 6.)
The correlations constructed in each case wera pooled

vithin-cohort correlations.

To address the problem of missing correlations, ve tried both
options. Specifically, missing correlations vere interpolated
and the structural coefficients were then estinateg) and,
alternatively, restrictions vere placed on the path coafficients
in a recursive systenm (vith uncorrelated disturbances) by

specifying that direct 2ffects involving variables separated by
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relatively long intervals of timf)vete nil. In both cases, an
it2rative approach was used; that is, the missing correlations
vere interpolated or derived from the constrained coefficients of
each structural equation, moving forward in tiae, In this way,

later €filled-in correlatioqs varae based on earlier onas,

Non2 of our combinations of approaches yield=d satisfactory.
resuits. Eithar inadmissible or extremely implausible
correlations or path coafficients were obtained in viaw of the
pat-terns among the known correlations or among the coefficient
estimates obtained in th» thr2e-year models. It appears that the
patterns of relations among the variables are too inconsistent
3Ccross the cohorts ¢o construct a realistic moldel of any single

cohort.

1

Measurement Errors. Another Dpossible direction of researc@&
parhaps fraught wi*th €2ver probleas, éq(the consideration of
errors of measurement in our indicators of achievenent,

background, and schooling. W®While wao have'occasionallyAFIIuded\to

m2asure~aant issues and mrasurement-error implications, we have
not addressed them formally. MNoreover, our approach involved the
construction of composites rather than th2 use of latent
variables and multiple indicators in LISREL mod=2ls. A Pur*ther work
2long thos2 lines would indiicate vhether ¢he essance of the
conclusions drawn, if not the particular estimates obtzined, are

independent of maasurement errors.

At this point, ve may be entitled to taks some comfort in the

results obtained by Jencks et al., (1972: Appendix B) in models
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similar to Duncan's (1968). Both authors® models involved
peasures of social origins, early intelligernce, educational
attaineent, latar intolligence, and occupational and income
attainments. In Jencks' vork, the predetersinad variables vere
both corrected and uncorrected for. their unreliabilities. His
results suggest that measurement errors that vwere ignored, at
least to the extant that they vers nonsystamatic and

=4

uncorrelatad, did not affect the conclusions drawn.
\

Conclusions

When the basic model is elaborated by including the intervening
achieves2nt levels hetween fall 1976 and spring 1979 and the
disaggregated, annual assessaents of séhool experiences, the
rasults are aladst coapletely identical to those obtained under
ths simple model. These results justify the initial, sispler
aporoach to evaluating the influences of origins and schoolingy on

achievanpant,

Tha elaborated modzi is useful, however, not only in confirming
our earlier results, but also in demonstrating that the

distribution of school resources over time depenis priezc1.y On
conclvsion s
the resources received earlier. This,\sugqests that wesne

’
[}

e ,
variations in school resoutce;%qlore efficient in effecting
differences in students’ achievenmant levels, the

background-achievement relationship would b2 further enhanced.

i

|

|
The elaborated model alsoc shows emphatically that achievement
differences prior to entry into school are maintain3d almost

coaple tely because earlier achievement strongly influences later

. . r (.
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achiavement in a direct fashion, with an 2almost negligible
contribution ¢to ¢the total =2ffact from the feedback betveen
schooling and achieveament. While this feedback is positive, thes
poction of “he 'loop' from schooling to achiavament is so modest

in value that the intervening school experiences

contribute the creation of further achievenent

differences

4-19
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CHAPTER 5. EDUCATIONAL POLICY AND SOCIOECONOMIC ACHIEVEMENT

The results of this study suggest that even if we were

to increase the amount of educational resources avail-

able to students (of the same type as those studied)

to levels near if not beyond the 1limits of practica-

bility, we would not increase their academic skills

by much nor significantly alter the background-

achievement relationship. If such results are dis-

turbing, they are counterbalanced by the fact that

many other skills, personal qualities, and life events

unrelated to intellectual and social origins and to

prior educational and occupational achievements de-

termine the economic success of individuals in our

society.
Thar2 is a continuing “2nsion in our society between the values
of ‘taqual opportunity' and of differential rewards based on
talent and offort, This is tru2 in part because even as we seek
to aqualize opoartunitiss, our intentisn is to allow individuals
to advanz2 as far as thair abilities and =2fforts can take then
and to enjoy the rewards that accrue from their achievements.
Ona of these ravaris 'is the ability of parents t5 provide
saterial and other advantages to t*their offspring as ¢the latter
bagin thair own socioaconomic careers in the vary first year of

school.

To identify an appropriate set of 23ucational policies, e nead
not #aergs-nor could we--sattle , the competing claias -fo
1 /4 here A
egalitarianisa 2and faamily ¢ties in our sosciety. However, the
debate, carriad on elsewvhere, could benefit froex a clearer
undarstanding of the effacts of origins and schooling on acadeaic

" and adult sociosconomic achievesent, That understanding, though

- 5-1 g
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still far from cosplete, has b2en greatly enriched by earlier
studies of the sociseconomic 1life cycle--froa social and
intellectual origins ¢hrough schooling to occupational and income

at*ainasnts (Blau and Duncan, 1967; Duncan, 1968; Jencks et al.,

1972) .

mdulb

’ .
.The—eoae}aséeg—QQUE?ese studiei;iinhat educational attainment is

the primary, direct, measured determinant of occupational status.
That status in turn ex2rts the strongest direct influence on
incona. Social background and early intellectual skills are
important determinants of educational attainmant, but ¢their
effects on later achiavemants are primarily indirect, through the
amount >f education raceived. Hence, educational credentials are
the key to occup;tional and econoaic Ssuccess; early cognitive
skills and social origins are primarily significant in increasing
the 1likelihool of obtaining such credentials and are 1less
iaportant beyond school (once education has been taken {into

account).

The total effects Of early intellectual ability on occupational

and income attainments appear to be molerately strong by the best
estimates currently available (ranging in standardized fora froa
.19 to .29 in Duncan [1968] and Jencks et al. [1972: Appendix B Y.
Nevartheless, the primary factors accounting for ec;noaic success
are independent of cognitive ability, as indicated by the large
residuals of about .9 in the income 2quations in Duncan (1968)
and Jencks ot al. (1972). Consaquently, there is almost as such
incose inequality among thos2 who sScore high on standardized
tests as in the genaral population (Jencks et al., 1972).
5=2 3
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Contributing to this het=rogeneity is the -factthat thefa—is—py—

gr2at ées%——if variation in incoma among those ir the sage
éepenéw ;é

occupation and the /1occupationa1 attaineent 4s-dopeaéoa3/‘

on many skills and qualities, only a small nuaber of which are

seasured by or correlated with standardized tests.

Given that it would take a large Jdifference in achievesmen* in
elementary school to oroduce any significant change in adult
incone, one may juestion how inpottant it is to atteapt to reduce
the association betwveen academic achievement (as measured by
standariized tests) ani social backgrouni. Hovever, regardless
of how this normative question is resolvel, there is also the
enpirical question of how much of an iapact on the background-
ability 1link wve coull hope to make by adopting ‘optimal’
educat ional policies, leaving alone the question of vhat specific

charactaristics those policies wvould possess.

The results of this study provide 1little q:ounaﬁ/}Ot optimisa to
those who would saek to alter the background-ability relationship
substantially. The effacts of schonling on acadeaic achievement,
though appraciable in the early years, decline too rapidiy and
even at their maximue in the first grade are insufficient ¢to
transfora that relationship. 0f course, no correlational
study--longitudinal or otherwise--can %ell us vhat uguld occur if
substantial increments in school resources vere allocated to
studan¢s because such prognostications would entail not only
extrapolating heyond current ranges of expe:ien?f,but almost

certainly would also involve :;tetiig the correlations aaong the

relevant variables on vhic%ﬁthp regression weights obtained

; . 5-3
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Nevertheless, we have no basis for believing that, vere aassive

amounts of sducational resourzes allocated, such resoutces would
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either be exploited -by stud2nts or have increased eoffects on

achievement. Moreover, even if we could sustain the effect of

schooling at lavels achieved in the early yszars of the elementary
period and evan if ve were to eliminate all praferential
' treataent of soclioeconoaically privileged students (i.e.,
% treatment not Jjustifiedl by their academic abilitias), such
changes would hava almost no impact on tha backgrouad-achievement
nexus. That relationship is invariant from the start of
schooling not primarily because the public education system
discriminates in its allocation of resources, nor because the
direct effects of background on subsequent achievament statuses
are overvhelming (on th2 contrary, they ara relatively modest),
but rather because *he effects of schooling are nmodest and are
linked both directly ani indirectly through prior achievement to
background and because prior achievement itself is the prisary

detarminant of later achievemonts.

If alteration of ¢th2 background-ability connectien seenms
| impracticable, we may nevertheless se2k to 'increase the
V opportunities of all students by increasing ¢their acadeaic
‘ skills. Again, howvever, the results of this study are not
encouraging. We found ¢*+he largest (metric) effact of school
experiences on achievement in the three-year period observed for
cohort 1 (Table C-3). Multiplication of that effect by the

(metric) coaponant coafficients for the school-2xperience

} 5-4
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components (Table 2-9) shows--if we b2lieve the positive effects
obtained-~-that if wve were to increasa the component values by
larga amounts naar if not beyond the limits of practicality, ve
would increase achievement at the end of the third grade by less
than ¢tuwd-fifths of a standard deviation. Por cohort 4, the
effect of the school-experience composite is only about one-fif*h
of that for cohort 1, so that the increase in achieveament scores

vould ba much less.

(The nuaarical details on which the raesult for cohort 1 is based
e:e»ig'follovgé) The coafficiants in the X composite for average
achievenmant in homeroona [HR-CTBS{E/proportion vhite or Asiar in
homeroon [BR-BACB(i; average experience of teachers [TCHR-EXP],
schnol attandance in waeks [HBEKS(&) and hours of instruction
attended in reqgular —teading, regular =ath, and special math
[R2G-READ, REG-MATH, and SPL-MATH] are .1004, 3.139, .3438,
.8731, .01551, .03140, and .05690, respéctively. Subpose vwve
increase these inputs by the £ollowing amounts [in orderj): 80
[approximately two staniard deviations], .2 [brirging the average
proportion vhite near unity], 10 years [raising average TCHR-EXP
from about 12 years ¢to 22], S5 wveeks [about two standard
deviations], 109 hours [compared with a mean and standard
deviation of about 180 and 90 in the second gradé], 100 hours
[comparsd with a mean and standard deviation of about 120 and 50
in the same grade], and 59 hours [compared with a mean and
staniard deviation of about S0 and 36 in the sacond grade]. The
increase in third-grade achievement would be about 24 points,

compired vi*h a standard deviation of about 63, a difference of

. 5-5 (£
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about 370 to 40) points between ¢the highest aand lowest scores in
th2 third grade, and an average diffe::%e betwean the third and
fourth grades of about 35 points.) o

If such results are disturbing, it wmust be recalled that early
acilemic skills are 2nly a small detarminant of econoaic success.
The &otal (standardized) effact of educational attainment on
incom2, independant of early intellectual skills and social
background, is, by present estimates, anywhere from half as large
to -beiag——jgg” the same order of wmagnitude as the total
(standardized) effect of early abilities, (Bstimates of the
forner 2ffects range from .14 to .19 in Duncan [1968) and Jencks
et al., [19721.) More inpcrtan&: about 80 percant of the
variation in 1income is unexplained by bazkground, intellectual
ability, educational attainment, or occupational status. It is,
s1mnly>the-cas-——~§§; many other skills, personal qualities, and
lifa events) unrelated to origins &Qd prior educational and .
occupational achievenents) deteraine the economic success of

individuals in our society.

Finally, our results do not imply that compansatory-education
efforts, targeted at those at the npmargin of society, are
ineffactive or unimportant. We have 2xamined the’telationships
among background, schooling, and achieveaent for the student
population as a whole. An analysis of those relationships among
those who are tha chief recipients of compsznsatory education may
reveal that such efforts can make a difference between remaining
outside the mainstrean of economic life aﬂd a greater probability
of coapleting school or 2nough school to {TKE?EEEELffguificantlzl
5-6
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the 1ik2lihnol of holding down a steady Job or otherwise more
successfully participating in th2 society. If we do not seek to
transform the bhackground-achiaveasent relationship for the society
as a whole, but instead focus our efforts on reducing the numbers
at the waargin of éociety, those efforts may be extremely

vorthwhile,

167
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APPENDIX A

; The Sample

The primary saaple af the SBES, known as the represgntative
samole, consists of some 83,000 elementary s*udents Iin 242
public schools with elementary grades. The sample of
schools wvas drawn prior %o the fall of 1976, although
observations on <he schoosls and students dil1 not take place until

that_tine. The schools vere selacted at random within 84 serata

IR

(usually three schools per stratus) dafined by region, size, and
povaerty lavel of the school-districe, Through appropriate
stratification, schools in high-po;erty districts vere
disoroportionataly salected, Within each selected school, all
eleaentary s+udents f211 iniki the sanple, In saanling

tarainology, the Cignresen*a*ivegﬁfizg}:,) is 3 stratified

(single-staje) cluster sample with clusters (schools) of unequal

sizes selected with equal probabilities within each stratum.

The representative sample contains two subsaamples that jointly
provide the data for this study. The first subsaapla was draun
to gather background data from some students' parents. This
subzanple, drawn for a congressisnally mandated survey and known
as the sample for ¢the participation study, consists of 15,579
students randomly selected from each of the 242 schools in the
represantative sample., The participation saample is a stratified
tvo-stage saaple vith subsampling of (studants from) the schools
selected in the representative sample.
A-1
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5 _ The second subsample, cross-cutting the first, was drawvn for

% follow-up in the second and third years (19?7-78 ani 1978-79).
The purposively selectel subsample coasists of students froa 95
of the original 242 schools, except that studants who ‘left the
elanentary grades of the subsamspled schools were not followed.

recedure

The only exceptions ¢o this/rete a few studants vhoyin the first
yga:) attendied some of the schools 1lacking "the full span of
elementary grades and later_entered 'receiving' schools that had the

conplenmentary grades and vaere purposively selected for

follow-up of *hese studen*s.

Sample Waights

There are saeveral sets of wveights that wmay be used for the study
sample and longitudinal subsample, depending on tha desired
estimate of the population mean. The ratio estimate is generally
preferced to the unbiased =estimate for the kinds of
cnaracteristics of inter2st within the study (Cochran, 1963: sec.
9.12, 11.11), vhare the school means are less likaly to depend on
schnol size than are ths totals. Previous projections froam the
representative sample us2d separate ratio estimates (Hoepfner et
al., 1977), vhile those from the participation saaple used
combined ratio estimates (Breglio et al., 1978). Given the small
number of clusters selected vwithin each stratun,'the combined
estimate is generally preferred (Cochran, 1963: secs. 6.10-6.12).
Howaver, ¢the separate aostimate 1is used because there are no
realily available data on the numbers of schools containing some
of grades 1 to U4 by strata. Such data are necessary to develop

the weights for the coshined ratio estimate for the population of
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cohorts 1 to Qpa(i.e., the cohorts in grades 1 to 4 in fall 1976)
—

“for three-yoar longitudinal ;;;IEEEBL Although the éequisite

data are available for obtaining the combined ratio estimate for
the population of cohorts 1 to 6 for the first year of the study,

the saae type of .estinate is used for cruss-sectional and

longitudinal analyses(fEE—fggfiffgggjr—

Although the separate estimate is used for cdnvanience, the

results of Table A-1 shév that for the representative szaple the
cosbined and saparate estimates of population characteristics in
the 1976-7 sbhoo{’yg%t are almost ideatical. 1Indeed, using equal
veights--vhich teiﬁ to ignore the oversanmpling of disadvantaged

students in the representative sanple--again matters little, a

fact of vhich we took advantage in some praliminary, ‘unveighted:®

analyses,
Table A=l
Population Estimates of School, Background, and Achievement Characteristics
from the Representative Sample: Grades 1 to 6, Pirst Year
Combined Estimate Ssparete Istimats Unveighted Estimate
Charscteristic
Standard standard Standard
Mo pevistion Mean  peviation Nean Deviation
Fall 1976 achievement 463.77 108.02 464.19 107.€3 461.92 107.28
Receipt of reading CT service 0.23 0.42 0.23 0.42 0.22 0.42
Receipt of math CE service 0.16 0.37 0.16 0.37 0.1% 0.35
Receipt of free lunch 0.32 0.47 0.33 0.47 0.37 0.48
Attendance in weeks 33.79 2.64 33.77 2.63 33.87 2.%%
Experience of schcol's teachers 11.%9 3.02 11.%1 3.03
Education of school's teachars 2.46 0.24 2.4% 0.24 2.45 0.23
rrincipal’s education 3.03 0.25 3.04 0.27 3.00 0.2%
Mce®* (lemajority; Oeminority) 0.7 0.41 0.78 0.42 0.74 0.44
Mother's educetion® 3.08 0.97 3.07 0.97 3.07 0.98
Use of other language in home besides English® 0.93 0.2% 0.93 0.25 0.92 0.28

[
These data are based on teacher reports for all students in the representative sample. They sre not based on the
parent interviews within the sample of p w: rsce, mother's educstion, and

the language spoken et ho
Note. == The nusbers of cases on which thi

stics are based range from 57,602 to 83,461,

These results and all others reported below for the

representative samplg,are based on an operational definition of
A-3
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tha* sarple as consisting of the set of s*tudents in th2 selected
schools with valid total achievement data in reading or math.in
tha fall or spring of the 1976-7 school year (N = 83,481). While
this definition is somevwhat restrictive, it enabled the weighting
analyses to be based on an existing data set containing mos* of
the characteristics of interest (Wang et al., 198l). The sane
restriction does not apply to the participation saaple (N =
15,579), so that it is possible that a case @iy appear in that
sample and not in the representative saaple as oparationally
dafined, even though conceptually the former is a subsaaple of

tha latter.

The combined- and separate-estinmate uéiqhts were ob%tained as
follows. Por the kth sample element (student) in school 1{i of
stratun h, the veight for the combined ratio estimate is WN,/ny,
vhere N, and n, are the numbers of scﬂools in stratua h in the
population and sample, respectively. The weight for the separate
ratio estimate is Hon/( :ﬁhl 8hi) » where N, is the nuaber of
students in stratus h in the population and Hy; is the nusber of

students in school i of stratus h in the population.

Because of the close agreesent betveen the separate and combined
estinates from the representative saaple, there ' should be no
objection to wusing the separate estimata as a standard in
evaluating other samples and estimation procedures. Accordingly,
Table A-2 shows that the much smaller participation sample is as
representative of the population as {s the representative sample,

since the (separate ratio) estimates of the tvo samples are
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virtually identical. (In the case of the participation sample,

for the k?ﬁ sample elea2nt in school i of stratum h the weight is

Mbh Mni
nh , whare By is the nuaber of students in school i of
i=1 “ni ®ni
WW /‘ﬂmwmw
ctballox%buxbﬁa df(%k47¢o

Table A-2

Separete Ratio Estimates of School, Background, and Achievement Charectsristics
from the Mepresentative and Participation Samples: Grades 1 to 6, First Year

fapresentative Sample Perticipation Sample

Characteristic Hean Standard Hean Standard

Devietion Deviation
Fall 1976 schisvesent 464,19 107.63 463.77 107.13
Receipt of reading CE service 0.23 0.42 0.23 0.42
Receipt of math CT service 0.16 0.37 0.17 0.37
Receipt of free lunch 0.33 0.47 0.32 0.47
Attendance in veeks 3.7 2.63 33.03 2.%2
Exparience of school's teachers 11.61 3.03 11.59 3.02
Educetion of school's teachars 2.45 T 0.24 2.44 0.24
Principal’s education 3.04 0.27 3.04 0.29
race* (lwmajority: Osminority) 0.78 : 0.41 0.78 0.42
Mother's education® 3.07 0.97 3.09 0.97
Use of other language in home besides English?® 0.93 0,28 0.93 0.25

'mu data'are based on teacher reports for ell students in the representative sample. They are not based on the

prent interviews vithin the s s of fcipation study es the dats, for race. mother's education, and
the language spoken st MQ outside this sppend M

Note. = The numbers of cases statistics from the participaton sample are based range from
11,928 to 15,550,

Sanple aeptesentativéness: Nonrandoa Salec-ion and Attrition

Devaloping veights for the three-year panel was more problematic.
The panel is first a result of a purposive (nonprobabilistic)
salection of 95 of the original 242 schools, of which only 92
contain some »f grades on2 to four. Within ;ach stratuna,
preference vas informally given to complete schools with suanmer
sassions (at the schools or nearby) and with lov-achieving and
poor students (Hoepfrer, 1981). Second, most traansfer students
vere not followed after the fall of 1976, Such students have

‘been found to differ in background and achievement from students
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vho vwoull otherwise have remained in the panel (Zagorski e+ al.,
1981) . It is likaly that the nonrandoam pattern of self-selection
out of the study, present from its inception, had aore
significant consequetices as the number of nonparticipants

incrnrasad over the Years.

Given the results of Table A-2, it appears sufficient to examine
the effacts of the purposive selection of 95 schools for the

longitudinal study and of atteapts to cbrrect for this selection

colVmRS
within the representative sample alone. Comparison of co¥s\ 2 to
colymns ’

3 with 923\ 4 to 5 of Table A-3 reveals that, as intended
by the purposive selection, *he subsanple selected for second-
and third-year follow-up is consistently aore disadvantaged
acadanically and socioaconomically in relation to the
(first-year) cross-section sample. (Thke differ2nces are
coapletely unaffected by attrition, sirce only first-year

characteristics are estimated.) The estimates fron the

Table A-3

Separete Ratio Estimates of School. Beckground, and Achievement Charecteristics from the Full
Representstive Sample and the tongitudinal Subsample Assuming Random Selection of Schools
and Stretified Random Subsampling of Schools: Gredes 1 to 6, First Yesr

random Selection stratified Random

full Sample of Schools Subl;nph:::g of
Charecteristic ¢ s
Standard Stendard ¢ Standard

Nean  poviation Mean  pevietion Heen Devietion
Fell 1976 echievement 464.19 107.63 4543.41 106.47 462.59 105.56
Receipt of resding CE service 0.23 0.42 0.29 0.45 0.27 0.43
Receipt of math CE service 0.16 0.37 0.22 0.41 0.21 0.41
Receipt of free lunch 0,33 0.47 0.37 0.48 0.37 0.48
Attendance in weeks 3.1 2.63 33.683 2.66 33.86 2.62
Experience of school’'s teachers 11.61 3.03 11.51 3.06 11.51 3.06
tducation of school‘s toschers 2.45 0.24 2.44 0.27 2.44 0.27
Principal‘s educetion 3.04 0.27 3.01 0.19 3.01 0.19
Race® {1=majority: Ceminority) 0.78 0.41 0.74 0.44 0.74 0.44
Mother's education® 3.07 0.97 3.03 0.96 3.04 0.95
Use of other language in home besides English® 0.93 0.25 0.93 0.25 0.93 0.25

LR

*
These date are based on teecher reports for ell students in the representetive sample. They are not based on the
parent interviews within the s icipation study es ere the dete,for rece, mother's educetion, and
the language spoken et home outside this eppend 4
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colvmns

longitudinal sample in colg. 4 ¢o 5 consistently underrepresent
sha acalemic achievement and socioeconoaic backgrounds of the
student population because the wveights assume a randoa selection
of schools, vhereas in fact the schools wvere purposivsly selaected
to overrepresent students at the lover ends of the continua.
Also, the discrapancies betveen the tvo Ssets of estimates on
achieveasnt and background variables are significantly larger
than in previous comparisons. On the other hand, it should be
notad that ¢the discrepancies are rather ssall in standard
daviation units--roughly about .1, regardless of the estimate of
the standard deviation used. The tvo saaples--cross-sectional
and longitudinal--are not all that different. One is unlikely to
form a substantially different impression about the population
fron the longitudinal sample than from the cross-sectioan, despite
the purposive selection of  follow-up schools. (A siasilar
conclusion is drawn by Hoepfner [1981] in coaparing estimates

primarily of school [rather than student] characteristics.)

Although the differences betveen the longitudinal and
cross-section samples are not large, an atteapt wvas aade to
corract for +the nonrandom selection of longitudinal schools by
developing a set of weights that better reflected the prefersncs
given to certain types of schools. These w2ights were based on a
preaise that, though no less fictional than the assumption of
candoan selection of schools, was thought sight yield acre
accurate estimates. The premise is that the overrepresentation

of certain characteristics in the longitudipal sample is due to
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disptopottionat%\: st:atifie.d random sampling within all firste-year
schyols by achiavemant, socioeconomic background, and so focth,
.rather than subselection of schools vhose students tend to have
certain achievanmant levels, backgrounds, and other

characteristics.

Sanple sizes within the strata prevented substratification beyond
a division of total achievement scores into quartiles and a
‘missing data' category. ﬁithin some strata, even the quartile
division had to ba collapsed. Thus, other relevant
substratifying dimensiors such as race, grade, parents'
eduzatisn, compensatory-educational services, and access to
summer programs were no* considared and a finer subdivision of
the achiavenent dimension vas not feasible. Coluans e/% of Table
A-3 report separate ratio estimates based on the assumptions of
stratification of the students in the cross-saction schools by
total achievement scores and use of the same student Subsampling
fraction wvithin a given substratuam across all the cross-sectiun

nh .
schools in a stratum. (The subsaapling fraction is [ I ay;41/
nh i=1 J
{2 ] for the 3jth substratum, vhere n, is the number of

i=1 hij h
cross-section schools and Mpj4 and mpy;4 2re the population and

longitudinal sample sizes in substratum j of school i, stratum h.

The veight for the kth sample element vithin substratum § of

M Im. .
school i, stratua h is oh thlj-)

z z
i,3"hig i™hij

As one would expect, the <correction removes most of the

underestimation of the CTBS achievement scores assuaing a randoa

colvmns
selection of 1longitudinal schools (compare 59}§: 4 and 6).

Howaver, thore is a disappointingly insufficient isproveaent in

, 176
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the estimatas of the prop:rtionA vhite and ¢the proportions

receiving compensatory services. Given the smaller size of thedf ¥
6

gompqp‘C& 'fo M
longitulinal subsamsple of the participation sanplz\thaa__og.the

representative sample, even less correction would be feasible in
the smaller éanple. Thus, considering both the small improveament
arising froa tha wmore complicated veights and the tolerable
underestimation of academic and  background characteristics
entailed by using weights that simply assume a ;andon selaction
of longitudinal schools, analyses of the participation saaple are
based on the. simpler procedure, vith the “weights proportionally
adjusted to sum tq{/the number of students in cohorts 1 to U
selacted for follow-up, namely, 4,774 (of vhich only 2,966

reaained at the end of the longitudinal study).

FPinally, Table A-4 shows that attrition of ¢the 1longitudinal
subsaaple of the participation salplg,resultinq froa departure of
stulents before tersination of the stud!) did not dramatically

alter the composition of the final saample. (The participation

Table A-4

Separete Ratio Estimates of School, Background, and Achievement Charecteristics from the Participation
study Sample and the Longitudinal Subsasple Before and After Attrition: Grades 1 to 4, Pirst Year

Cross-Section Longitudinal Subsample

sSample Before Attrition Ater Attrition
Characteristic tandard tandard tanda:

$ $ 8 rd

Mean  oooiation % Deviation ¢ "% pevietion
Fall 1976 schisvement 414,29 87.05 411,61  06.04 413.52 86.01
Receipt of reading CT service 0.2% 0.43 0.30 0.46 0.32 0.47
Receipt of math CE service 0.18 0.38 0.21 0.41 0.23 0.42
Receipt of free lunch 0.33 0.47 0.4 0.49 0.37 0.48
Attendance in weeks 33.78 2.%2 33.86 52 33.90 2.40
Experience of school's teachers .58 3.04 11.%6 .08 11.73 3.10
tducation of school's teachers 0.2¢4 .44 .27 2.44 0.26
19 0.19

fMace® (lemajoritys Oeminority) . 0.42 0.74
Nother's education .94 1.21 .87
Use of other language in home besides English 93 0.2% 0.93

1.14

2

u 3

2.44 0

Principal’s educetion 3.06 0.30 3.01 0.
0.7? [}

2 1 .

[} [} 94 0.24

3.0l

0.7¢ 0.43
.89

0

-
These dats are basad on teacher reports for all students in the representative sasple. They &re not based on the
parsnt interviews within the szmple of the participation study as are the data for race used outside this appendix.

Note. = The nusbers of cases on which the statistics from the cross-section are based range from 9,980 to 10,110.
The range for the longitudinal subsample before asttrition is 4,722 to 4,774 after attrition 2,956 to 2.966.
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saaple wvas used instead of the representativa sanple for the
conparisons of Table A-4 because data on the status of students
in the study after the first tera were not readily available for

the larger sample.)

: colomnS
The three sots of statistics in ¢ e 2 to 7 are estimates for

(1) cohorts 1 to 4 in <*he entire participation sample, (2) the
longitudinal subsample of cohorts 1 to 4 selected for follow-up
for twn years, and (3) ¢the remainder of the subsample after
attrition. 1In short, vwhen weighted to obtain separate ratio
estimates from +the participation sanple,' the entire sample aad
longitudinal subsample after attrition yield estimates acceptably
close to the best a“ailable estimtes of population

charac:eristics,

In conclusion, the weights coastructed for the three-year panel
are siailar to those davelopad for the cross-section: that is,
they assume that the 92 schools vere randoaly selected within the
strata and do not correct for nonrandom attrition. Though not
strictly appropriate, given the nonprobabilistic design of the
panel, the weights at least reflect the unequal sizes of and
disproportionate sampling from the strata. ﬂoreo;et, as shown
above, neither the nonrandom selection of schools for the
longitudinal study nor the pattarn of attrition over the years

appears to have seriously biased our estimates of population

means and variances basel on these weights.
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APPENDIX B

COHORT PATTERNS OF BACKGROUND, SCHOOLING, AND ACHIEVEMENT
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APPENDIX B

Cohort Patterns of Background, Schooling, and Achiavement

The most important conclusion that can be drawvn from an
exarination of <the backgrounds, séhool experiences, and
achievemants of the four cohorts in tha three-year pan2l is that
they are essentially alike, not only in their origins, but also
in their schooling and achievement as they proceed through the
elamentary grades. This is an important resuvlt, though hardiy
surprising given the short span of years covered by these cohorts
at their pointg of entry into school. It enables us to consider
vhat differances are found among the cohorts to reflact simply

th2ir different ages (grades) at any given tinme.

As Table B-1 shovs, the four cohorts <coam2 from similar
socioaconoaic backgrounis. The average child*s father and mother
have coapleted (or nearly coampleted) high school and tha fanily's
total incom2 was about $13,700 in 1976. (Code catagories for
som2 of the variables are given in Table C-1.) About sne-fourth
of ¢the stulents {are of ainority backgrounds (neithar white,
Asian, nor non-ﬂf;panic) and about one-sixth cone' from single-

parent hores.

The most striking pat terns in Table B-1 are in respect ¢to the
number of books available in the home for the child at his

reading leval and the percent of parents who attended some school

B-1
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Table B-1
Neans and Standard Deviations of Selected Background Characteristics by Cohart

Cohort 1 Cohort 2 Cohort 3 Cohort 4
Background Characteris

9 acteristics nean  Standard . Sundard . Standard Standard

Deviation Deviation Deviation ™"  pecietion
Father's education (FATHER) 2.99 1.33 3.03 1.33 3.14 1.4% 3.08 1.46
Mother's education (MOTHER) 2.83 1.1% 2.96 1.10 2.94 1.21 2.92 1.12
Occupation of huusehold head (OCC) 2.30 1.3 2.4% 1.46 2.44 1.47 2.48 1.€1
Tudle fncsms (INCOME) 6.67 3.28 7.08 3.46 6.74 3.69 7.33 3.60
Race/ethnicity (RACE) .78 .43 .70 .42 ] ~45 .78 .45
Presance of 2 parents (2PARENTS) .84 .36 .86 .35 .04 .38 .86 38
Parents' attendance 8t school events {(ATTDD) )3 .45 N1 .48 K73 .49 .63 :54

Note. — Each statistic is based on 2ll casas in the three-year panel for which data are available for the variable involved.

evant in the first year. Sinc2 there are no data beyond the
first year, it is possible that the differences for BOOKS and
ATTEND are true cohort differences, but it is such wore likely
thaé they sikply reflect age/grade differences. With respect to
the parents' attendance at school events, it appears thaz an
initial interest on the part of parants in the first year of
their child's schooling diminishes as he progresses through
school. AsS for the numbar of books, it could be that parents
provide more reading materials for their child as he progresses
through school or that, as his reading ability increases, more
books become accessible to him. Perhaps the latter consideration

primarily accocunts for the largest intercohort difference, that

betwean cohorts 1 and 2.

As in tha case of *their backgrounds, the characteristics of the
students' schools are similar across the cofzttsl Indeed, it
would be surprising if ¢tha opposite vere true, s}ﬁ%? the
school-level characteristics are identical across the grades
within a school. Thus, the only factor contributing to grade

differences on school-level characteristics is the fact that the




schools differ soneuhat'in their grade distributions. As for
school-grade~lavsal charactaristics, the average racial
composition of each cohort's school-and-grade is virtually
identical ¢o its racial composition in the sample. The sole
intercohort diffetencés lie in achizavement levels and are clearly

due to grade differences (se2 Table B-3).

‘The classroom environments and individual experiences of the
cohorts as they progress'through school exhibit substantial
similarity, as illustrated in Table B<2, (In ¢this and <he
remaining two, ¢ables, cohorts 5 and 6 are included to provide
additional data for grades 5 anl1 6.} The classroos environnmants
of studants are essentially constant within and across the
cohorts, The quality of tha students' teachers as gauged by
professional aexparience alona2 2and the students' attendanca at
school are similarly constant. However, after a peak is reached
in the second grade, fever and fewer stulents 1in ganeral are
assigned o compansatory-education programs. The lower
participation in grade 1 ¢han in grade 2 may be a function of the
time it takes for school personnel to 3judge the need for such
programs aaong newly entering cohorts. The decline in
participation after grade 2 probably reflects an emphasis on
compensatory education in the earlier grades: Similarly,

—students receive fewer hours of reading instruction as they
progress through schaol, while there is no clear-cut pattern for
sath, In the sixth grade, the nuaber of hours of reading
instruction is reducad to about 60 percent of that received in
the first grade.
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Table 3-2
Means and gtandard Doviations of Selected Schooling varisbles by Cohort

Means Standard Deviations
varisbles Grade study Year Study Year

1 2 3 2 2 3

1 317 e e 24 e eee

Average achievement 2 39 3 === in 3 ===

in homeroom, fall 3 a6 460 ase R TR 33

, yoar 1 (HR-CTBS)" " s01 507 509 3 30 39

: s 541 546 Se? 38 37 ©

6 s78 s86 58 36 a 4

b 770 cow e <3 one .

2 791 .739 wee .32 .34 .

D e 3 82 .9 .1%6 230 3% .3

ar 1 (NR-RACE) ! 4 .700 .740 .776 .2 .35 .32

ye s I .64 .66 .33 .35 .35

6 021 7137 789 .26 .33 .36

1 1.9 — —— 0.2 - ae

2 12.2 1.0 —— 7.9 6.9 -

. Averags experisnce of 3 12.0 12.0 11.8 7.2 7.6 6.7

. teachers (TCHR-EXP) 4 12.3 1.3 11.0 . 7.1 7.1 6.4

; s 2.0 12.9 13.% 6.6 7. 6.7

. 6 0.8 11.2  10.9 6.3 5.9 7.3

1 .387 L - .73 oo .

Participation in com- 2 .465 .442 —ae .74 .M -

pensatory education 3 420 .3%  C.3se - .75 .69 .64

progran(s) (CE} " 448 379 342 .78 M .66

s 376,358 339 .69 .74 .67

6 312 372 .248 .. N .60

1 33.% . wen 2.% ——- —>we

2 338 34.2 - 2.4 2.1 -

Attendance in weeka 3 33,9 M2 N6 2.8 2.4 1.7

(WEERS) n 33,9 362 349 2.6 2.4 1.7

s 341 343 347 2.3 2.3 1.9

6 339 4.0 340 2.5 2.6 1.9

1 194 e - 101 - ae

2 178 177 -- % o ——-

£

::“'. ,'“,: u’::""‘" 3 46 1% 136 % 77 74

attended (m‘“‘m“",‘ " 134 138 137 66 61 6

s 127 13 140 62 €S 70

6 114 129 126 s3 3 ™

1 111 oo ——- 75 eoos ecee

2 113 109 - 79 66 ——-

eainy L btreetion 3 5 s 99 65 14 e

attended (SPL-READ) ¢ e 1 7% a6

s P ') €S 3 61 6

6 57 58 s3 @ 0 3

b 121 —ow eow s caw .

£ reqular 2 18 126 o «“ sy -

ot v el 3 18 130 130 B 4 as
attendsd (REC-MATH) " 120 133 126 4s Pry Q-

s 120 122 126 @ o« ©

6 120 117 128 aQ « 38

2 7Y —— - 34 aee -—-

Hours of 2 3 o —— 3 3s -

.w,';m:mﬁ 3 " « 51 37 37 37

attended (SPL-MATH) M 40 4 39 40 44 39

s Ty o 0 «“ Q a3

6 © @ 39 37 39 3¢

tote. =~ All statistice, vith tha exception of those in the first etudy year for gracs S
and in the first and second study years for grade 6, ars based on the three-~year
panel. In the first two exceptional ceses, the statistics are based on the
cross-section; in the last case, on the unweighted two-ysar pansl. In every
case, only those students with data on all of the above variables and on the

. fall and epring total achisvesent scorss in s given year were included in the
statistics for that year.
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mor2 important than the betvean-grade pattern for reading is the
trenmendons variation in insttucgﬁogal hours in both raading and
math within each grade. Thigu{; ;gtticulatly trge and to be
expected for spscial instruction, g%%%?eznot all students receive
such insttuction. Hovever, for regular instructisn, the standard
daoviation is oftan one-half or one-third as large as the mean
nunber of hours within a grade. To a certain extent, variations
in inrstructional hours are due to the ganarally negative
relationship between the regular and special instructional
coaponents (?able 2-8) . Hovever, even vhen the total nuaber of
hours is considered, the standard deviation is still about

one-fourth to one-third as large as the mean.

Finally, Tabl2 B-3 shows that the achisaveaent levsls and acadenmic
heterogeneity of the cohorts are more or less similar as they

pass through any given grade. (Achiovement scores range froa a

Table B-3

Means and Standard Deviations of Total Achievement
by Study Year and Grade

Study Grade!

Year
0 1 2 3 4 5 3

Means
s 394 458 510 542 579 6142
— — 456 s11 S48 s8¢ 6153
e - — 507 548 590 624
Standard Deviations

36 50 58 63 64 €9 722
- - 56 s9 63 69 743
- - - 64 61 73 76

Irhe first entry in each row corresponding to the first study year is
bassd on the fall 1976 measurement for cohort 1. This entry occurs
under grade "0" and is intended to represent the level of achievement
prior to entrance into school. All other entries are based on the
2.1::1.::9 seasurenents.

Based on the cross-section sample
Based on the unweighted two-year panel.
Note. = Unless otherwise noted, oach statistic is based on the three-year
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pinimum of 207 to a maximum of 822 across the six gJrades and
threa study years. A mean of 500 and a standard deviation of 60
for cohort U in the fall of 1976 vas fixed in developing the
vertical scale scores in the main S2S saample [ Hemenvay et al.,
an ncreas

1978: 20).) The table also indicates (along the diagonal) thrpt
. ‘FO A

In r
zhg/;ariance as vell as the level of achievenent Auiehig'a given

cohort i&gznaae1fas it advances through school. If measuresent
arror variance vare constant over the antire CTBS scale, ve would
expect this to translate into increas2d reliability of the scale
vith advancing grade level. The pattern of corralations betveen
test adninistrations is consistent vith this expectation. As
Table B-4 shows, the intertest correlations tend to increas2 as
ve consider later grade levels within a cohort or compare cohorts
in any given year. Thus, ¢the lower bounds on the reliabilities

of the test Sncrease with grada level.

Table B=4

Correlations of Total Achievement at One-, Two-, and Three-Year
Intervals by Cohort

' Cohort
Test Interval
1 2 3 4 s 6

One~Year Interval

Fall 1976 - Spring 1977 .74 .84 .86 .89 .90} 9!

Spring 1977 - Spring 1978 .82 .82 .86 .89 .90 -

Spring 1978 - Spring 1979 .88 .86 .88 .9 - -

’

Two-Year Interval

Fall 1976 - Spring 1978 7N .80 .85 .88 .90 -

Spring 1977 - Spring 1979 .81 .80 .86 .8% - -
Three-Yesar Interval

rall 1976 - Spring 1979 .70 .76 .84 .82 - -

13ased on the cross-section sasple.

232504 on the unweighted two-year panel.

Note. =~ Unless otherwise noted, each correlation is based on the three-year
panel.
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of course, th2 same pattern is consistent with unchanging
reliability of the achievement scale and increasing stability in
(grue) achievament vithin grades (actually, from spring to spring
in most cases in the table) as students advance through the
grades. Pinally, the pattern is consistent vith a conbinatjon of
increased reliability and stabilit}. an interpretation for which
sone evidence is provided in Chapter 3. Whatever the underlying
factor(s), the increasing correlations and the singularly 1low

intertest correlation in the first grade should be kept in mind

as we examine the models of the later chapters.

In summary, the four cohsrts exhibit sdbstantial sianilarity in
their backgréunds, schooling expariences, and achievement as they
pass *hrough the elemantary grades. This resalt enables us te
consider any observed differences asong the four cohorts in their
educational careers in any Yyear as a funztion simply of grade
level. Differencas betveen grade-level experiences occur, but
not in terms of the peers or teachers with vhon students
interact. Grada differences occur prisarily in teras of the

raceipt of conpensatory-educational sarvices and the asmount of

reading instruction.
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Table C-1

Description of Some of the Veriatles Appearing in the Background (B),
School-Charecteristics (S), end School-Experience (X) Composites

vVeriable Description of variables and Code Categories

Abbrevietion Code

FATHER Father’s educetional esttainment

Faxily does not have a fether in the house

Sth grads or less !
9th through 11th grade

12th grade

Some college

College graduste

Graduate or professional school

MOTHER Mothar's educetional ettainment

Family does not have a sother in the house
Sth grade or less

9th grade through 11th grade

12th grede

Some college

College greduate .

Greduate or professionel school

occ Occupation of the household heed (the fether if present and employedg the mother otherwise)
Ounuvn’ unskilled and farm hbonrs} service and privete housfhold workers

Creftsmen

Sales and clerical workers

Manegers and edministretors. including farmers, farm wanagers, and armed service officers

Professional and technical werkurs

INCOME Total family income in intervels
None
1= 2,500
20501 = 5,000
5,001 - 7,000
7,001 —- 9,000
9,001 - 11,000
11,001 - 13,000
13,001 - 15,000
15,001 - 17,000
17,001 - 19,000
19,001 - 21,000
21,001 - 24,000
24,001 « 29,000
29,001 and over ,

RACE Race/ethnicity of the parent respondent
Black, native Indian or Aleskan, or of Hispanic origin
¥hite, Asian, or Pecific Islander, and nnt of Kispanic origin

2PARENTS Number of parents gresent in the hose
Only one parent
Joth parents

BOOKS Number of books in the home that the child can read
0 (Mone)

1-10

11 = 20

21 - 30

31 - 40

41 - 80

S1 and over

ATTEND Perents’ attendance et school events in the first study year
No events attended
One or more events attended

TRAINING Level of compensation given teschers for inservice treining
Have no inservice training programs

Staff attend on own time and ere not paid for ettendance
Staff are released from requler essigrment, or steff attend on own time and are paid to attend

LIBRARY Prasence of central library et school
No
Yos

PRINCIPAL Principal's educational ettaimment

dNo degres

Degree or diploma based on less than ¢ yeers’ work

Bachelor's degree

Master's degree, or bachelor’s degree plus Stheyear preparetion, or six-year specialist degree
Doctor's degree

cE Participation in compensatory-education program in reading and/or math
' Does not participate
rarticipates

WA WO M s WO

W W N re

VeSO UBMH WO

o o po o
waro

FIBANAVA YRDD Yo

RS WO - o
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S WO - O ("R SN

[ -]

Nots. == Missing values are excluded from the descriptions of the codes.
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Table C-2
tions, and Correlations Among Achlsvement. School-Experience, school-Characterietice, and Duckgsound Variables

Cohort 1 Cohort 1 (below diagonal) and Cohort 2 (abcwe diaqgonal) Cohord 2

Mean 8.0, W t 2 3 4 [ 3 ? (] [} 10 1 12 1) 14 15 I § ) 10 Mean $.0. W
1. Total achievement, fall year t 315.40 37.1) 859 82 .00 .7 .% .88 .77 .13 .77 .67 .13 .71 .60 .45 .51 .48 .23 .49 196.34 47.70 789
2. Total achievemsnt, spring year 1 390.65 47.47 045 .M .82 .90 .77 .70 .92 .A% .80 .65 .77 .71 .61 .5} .5% .86 .26 .52 455.10 S53.46 78}
3. Tutal achievensnt, spring year 2 455.92 %.08 841 .70 .80 8 .76 .70 .00 ,70 .93 .87 .82 .19 5% .3 .55 .49 .26 .53 $12.24 S7.19 M
4. Total achisvenent, spring year 3 $06.05 64.13 797 .69 .01 .0) 74 .66 .19 .67 M) .70 .9 .89 .55 .37 .50 .48 .20 .50 $47.94 61.40 745
S, Meeding achlsvement, fall yeer t 387.10 33.10 857 .95 .69 .65 .64 6) .81 60 .7 .59 .M .64 .57 &) .51 .45 .21 .5} 410.27 7.1 ™0
6. Math achievemsnt, fal} yesr 1 333.29 3%.16 €55 .87 .70 .67 .66 .70 59 .72 .6) .66 .59 .60 .49 .} .41 .43 .20 .35 396.23 4).66 7%
7. Meading achievement, spring year 411,39 43.62 848 .70 .92 .15 .19 .67 .M 66 64 % .81 .65 .62 .50 .53 .45 .23 .55 462.72 53.01 786
8. Math achiovemsnt, spring year 1 3¥3.90 43.10 S48 .65 .90 .72 .70 .50 &6 .60 Wl 64 .59 67 43 40 .41 .37 . .9 255.93 40.57 S
9. Reading schisvement, spring year 2 1.12 55.47 849 66 .77 .9 .8) .62 .63 .76 .64 66 .4 .69 .57 &2 %4 46 .25 .9 $04.03 53.50 779
10. Math achievement, spring year 2 450.1) 48.358 842 .61 .69 .3 .70 .55 .62 .0 .60 .68 6 .72 46 22 0 4S5 .21 .Y 515.82 55.80 17)
11. Reading achievement, spring yeor 3 $00.32 61.3) 005 66 .79 .81 9% .63 .62 .79 .4 .05 .61 .72 .52 .37 .47 44 25 .90 $34.22 €2.61 7149
12. Math schisvensnt, speing yeor 3 $09.27 S7.09 004 .64 .75 .74 .92 .58 .62 .70 .67 .68 .70 .M K3 TS T T | TR § R L B } | $57.01 60.52 147
13, Thres-year total school ssperiences 191,44 17.2) 781 .61 .66 .66 .66 .60 .54 66 .55 .66 .5) .60 .55 9 S 84 38 .9 197.40 16.73 693
14. School experisnces, year 1 $3.77 6.55 849 .51 .55 .53 .50 ..51 .47 .5} .48 .54 .41 .53 .41 &4 51 45 L9 LA 60.52 6.07 714
15. Schuol experiences, ysor 2 €0.05 7.27 843 .52 .57 .59 .58 .52 .46 .57 .48 .59 .49 .50 .40 .05 .61 4 33 .87 66.26 7.20 71719
16, School enperiences, year 3 €6.50 6.59 197 .60 .51 .55 .59 .48 .42 .55 .41 .55 .46 .60 .49 .4 36 .59 IS L N 1 70.40 6.26 712
17. 3chool characteristics -54.01 S.49 857 .27 .26 .22 .23 .29 .2 .22 .22 .22 A% .25 A )7 .} )5 .24 .24 -5).12 4.95 19
18. Student backgrownd 27.90 10.92 817 .51 .48 .47 .49 .49 .47 .4 .42 .49 .35 .52 .40 .54 .49 .47 .45 .26 30.99 11.76 734

Cobort 3 Coliort 3 (below diagonall and Onhort 4 (sbove diagonal) Cohort 4

Nean $.0. , W 3 4 3 4 S 6 ? [ B 9 0 i 12 3 4 S 1% v 10 Nean 3.0, L]
1. Total achievement, fall year 1 453.77 53.60 T155 89 .88 .8 .95 .92 .87 .17 .M .26 .84 .67 .62 .30 .50 .59 .lo .5 $07.14 €4.30 557
2. Total schievensnt, syring yeor 1 509.)5 60.69 749 .06 89 .04 .87 .80 .95 .% .M .77 .84 .69 .62 .51 .51 .57 .09 .50 549.99 .67 550
3. Total achievement, spring year 2 $50.61 65.06 738 .84 .06 9 W6 .7 .07 .78 95 .91 .89 .77 .64 .5) .50 .61 .13 5§ 589.43 71.00 SO
4. Total achisvenent, opring year 3 589.06 72,62 713 .03 .85 .9 o .M .8 .72 e .8l % M8 59 48 &7 .56 09 .9 €24.47 76.0) 519
S. Ncading schievement, 911 yeer 1 46.30 34,63 1% .9 .05 .0 .W2 36 -89 .69 v .69 .85 .61 .62 .30 .50 .59 .10 .51 $05.10 $4.30 557
6. Math schiovesant, 101l year 1 447.96 46,30 7% .9 .73 .71 .70 .69 13 % .72 .15 .M e 55 46 42 52 09 &2 205.05 €0.9) 557
7. Reading achicvement, spring year 1 503,99 57.39 715) 04 9% % .02 .08 ¢ 13 %0 .69 .06 .63 .60 .48 .51 .5 .08 .52 $34.40 68.70 5%)
0. Math achievesont, SPring yeor 1 11,55 S57.98 750 .74 .%0 .15 .75 .6 .70 .M 70 .77 67 .67 .57 .47 .4 S 10 L4 $6).09 66.12 SS2
9. Muading achievement, spring year 2 5§33.43 63.06 744 .01 .00 .95 .85 .4 .4 .M . 15 .91 .69 .62 .50 .50 .60 .10 .55 $46.98 70.45 547
10. Moth achisvenent, spring year 2 564.38 67.34 141 76 .79 .91 .79 .0 L0 L7 LIS LTS T .7 .58 40 46 55 15 .47 €06.09 71,03 545
11. Nesding achisvement, spring year 3 $67.66 71.37 7164 .79 .02 .S .95 .02 .62 .03 .60 & .70 .70 .59 .47 .48 .57 .09 .56 $97.22 74.72 50
12. sath achiavemsnt, spring year 3 607.12 73.32 715 .15 .14 .7 .90 .68 .70 .67 .72 .67 .19 .M 49 .4 )9 46 06 .4 64l.32 74,69 S
13, Threeeymar total oci ol esperiences 209.7¢ 10.51 &N 66 .63 .63 .67 .65 .54 .65 .55 .62 .59 .4 .6) .09 .80 .07 .18 .5} 220.c8 10.10 4ne
14. School esperiences, year 1 4.5 1.713 154 54 .49 .46 .54 .55 .42 .52 W .4 .42 .51 .52 .85 .55 .65 .22 .4 .09 0.32 5%}
15. School experiences, yar 2 70.19 6.85 749 .61 .61 .6) .63 .58 .53 .60 .55 .61 .38 .61 .57 .8 .59 62 .17 .« 74.10 6.0 552
16. School experiences, year 3 74.20 7.10 702 55 .56 .55 .59 .53 .46 .55 .51 .54 .52 .56 .55 .85 .56 .66 14 .92 76.92 6.52 4%
17. School charscteristicr, -52,7 S5.67 159 .25 .29 .27 .29 .24 .19 .29 .25 .28 .2) .0 26 41 29 )9 .M 2 -51.13 1.5 557
10. Student backgrowd 31.72 12.64 721 S8 .58 .57 .59 .59 .45 .61 .49 .% .51 .59 .50 .61 .51 .54 .51 .M 32.27 12.2¢ S
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Table C-3
Zetimates of Metric Sffects for the Modelu of Pigure 3-2

Predeternined Variable

Etfect Endogencus Variable
. Three-Yoar Total Total Achievement School Student
School Experiences fall Year 1 Characteristics Background

Cohore 2 )

Direct Three~yesr tctal school experiences e 191 578 443

Direct Total achievement, spring yeeT 3 1.309 <762 000 446

Indixect Total echievement, spriny year 3 Ll «23%0 .753 579

Total Total achievesent, spring yesr 3 1.309 -1.011 753 1.02%
Cohort 2

Direct Mz es~-yesr totil school experiences L 145 758 <308

Direct Total achievement, spring year ) .22 829 1.043 .703°

Indirect Total echisvement, spring ysar 3 —e 032 169 087

Total Total schisvement, spring year ) .22 %1 1.1 B)
Cohort 3

Dizect Three=ysar total schoel eamperiences L <182 690 420

Direct Total achievemsnt, epring year 3 691 N }; 000 .633

Indirect Total achisvement, speing year ) L <108 476 290

Total Total echievement, spring year 3 69 984 476 .923 o
Cohort 4

Direct Thre s=year total scheol experiences - 136 .81 .413

Direct Total achievement, epcing year 3 27 856 .000 844

Indigect Total achievemant, spring year ) —— 03?7 103 112

Total Total achisevement, epcing year 3 2N +893 .103 956

Note. = The estimste of an effect is sero (indiceted by ,000) when the estimate under the satureted model was not

significantly different from sero. In that case, the unssturatsd andel was adopted, with the corzesponding :
paranster assused to be sero.

“The dashes (-—) indicate that the parameter is not defined under the satureted model.
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Table C-4

Estimates of Metric Effects for the Models of Figure 3-3

Endogenous Variable

Predetermined Variable

Three-Year Total

Reading Achievement Math Achievement

School

Student

School Experiences Fall Year 1 Fall Year 1 Characteristics Background
Cohort 1
Three-year total school eipe:ienccs ——— .166 .072 .547 .428
Reading achievement, spring year 3 1.383 .303 .439 .000 .586
Muth achievement, spring year 3 .850 .311 .588 .000 .000
Cohort 2
Three-year total school experiences ——— .097 .067 .766 .378
Reading achievement, spring year 3 .000 .703 272 .929 . 705
Math achievement, spring year 3 .316 »332 .587 1.195 3N
Cohort 3
Three-year total school experiences —— .112 - .059 .708 .406
Reading achievement, spring year 3 .452 .838 .089 .607 .521
Math achievement, spring year 3 1.024 .328 .616 .000 .000
cohort 4
Three-year total school experiences .- .098 .051 .380 .394
Reading achievement, spring year 3 - .000 . 756 .188 .000 +962
Math achievement, spring year 3 .000 .287 . 498 .000 +659
Math achievement, spring year 3* .320 . 255 . 482 .000 .525

’

*Estimates allowing the effect of X on M to be nonzero.
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Table C-5

Elements of the Covariance Matrix of the Six-Grade Synthetic Cohort for Which Data Are Available

Background 1l 2 3 4 5 6 7 8 9 100 1 12 13 .
1. Student background 1-6 1 1l 1-2 1-2 1-3 1-3 1-4 2-4 2-5 3-5 3-6 4-€ 4-6
2. Total achievement, fali year 1 1 1 1 1 1 1 1
3. School experiences, year 1 1 1 1 1 1 1
4.- Total achievement, spring ysar 1 1-2 1-2 1-2 1-2 1-2 2 2
$. School experiences, year 2 1-2 1-2 1-2 1-2 2 2
6. Total achievement, spring year 2 1-3 1-3 1-3 2-3 2-3 3
7. School experiences, year 3 1-3 1-3 2-3 2-3 3
8. Total achievement, spring year 3 1-4 2-4 2-4 3-4 3-4 4 4
9. School experiences, year 4 2-4 2-4 3-4 3-4 4 4
10. Total achievement, spring year 4 2-5 3-5 3-5 4-5 4-5
11. School experiences, year 5 3-5 3-5 4-5 4-5
12. Total achievement, spring year 5 3-6 4-6 4-6
13. School experiences, year 6 4-6 4-6
14. Total achievement, spring year 6 . 4-6

Note. — The range of numbers in a cell indicates the interval of cohorts that provide data on the relevant

O

.ERIC

Aruitoxt provided by Eic:

v

covariance or variance. Ewpty cells (above the principal diagonal) have no sample data. Entries
below the diagonal are merely omitted.
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