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Foreword

This fourth volume of anulvses of the data obtained
from the U.S. Office of Educittion’s survey of educationul
opportunity brings to a cenclusion a landmark scholarly
endeavor. On the purely statistical side, I am acqxf‘ainted
with no other collection of data as large that has received
anything approaching the careful analysis that this collec-
tion has received. The common practice among survey re-
searchers is to put most of the available resources into
data gathering. So few are then devoted tc analysis that
only a small fraction of the data’s information potential is
ever realized. In the normal course of events, that would
have been the fate of the Equality of Educational Oppor-
tunity Survey. That course was upset by George Mayeske,
who had the vision to see the potential of these data, and
the dedication to carry tlnoug’h a ‘most penetrating and
sophisticated analysis of them. As a result, the cause of
education has made important advances on a number of
fronts. I shall use this foreword to indicate what some of
those advances are.

In the first place, education now possesses some funda-
mental findings that it can depend upon. I shall not review
them here because they have already been reviewed in the
first and second chapters o this.volume. I should say, how-
ever, that they are in a different league from most of the
findings we are accustomed to read in education research
journals because we can expect them to stand up: they
have a massive data base and an extremely careful analy-
sis to back them up. The truth is that the usual experi-
mental or survey investigation in the field of education
must depend on very limited resources, and hence on a
very inadequate data base. Often, too, an investigation is

- unconsciously biased by the expectations of the investiga-

tor or by the so-called Hawthorne effect. As a result, we
are dccustomed to regarding educational findings as alto-
gether tentative; indeed, we are not the least surprised to
find that other investigations either fail to reduplicate or
even contradict them. This is so because we are fully aware
that education is terribly complicated, and that different
sets of factors may be dominant in apparently similar
situations.

It is impossible for me to conceive that Dr. Mayeske’s
findings will be contradicted in any significant sense. As a
consequence, I believe that education has, at last, a few
crude building blocks with which we can initiate a real
science of education—a science that will be firmly an-
chored, that will grow, that will permit experimental find-
ings to be calibrated and tested for consistency, that will
enable reliable predictions to be made, and that will radi-
cally transform our educational practices from a tradition-
bound art to an effective process. It will be a long, slow
development because education is vastly more complex
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than chemistry, biology, or economics But research like
Dr. Mayeske's makes a coordinated contribution; 1t does
not merely generate isolated, unconnected bits of informa-
tion. In this way, noticeable progress will at last be made.

It seems to me not too optimistic to expect such prog-
ress, because these findings are more than well-founded
results; they are also a key to interpreting a great many
other results. In other words, they provide a means for
judging how other results relate to the findings. They pro-
vide 4 selection of quantitative devices for adjusting other
results to bring them into a configuration which will per-
mit one to judge their consistency with the present study.
This is the sine qua non for developing a sound theory.
Every new result must have the potential either for sup-
porting the theory or for suggesting modifications to it.
This possibility cannot exist until the theory can put the
result into its own context. To do that, the theory needs
Jjust the kind of quantitative tools that Mayeske’s findings
exemplify. In addition to the fundamental relationships of
socioeconomic status, family process, motivation, atti-
tudes, and expectations directed at various school out-
comes, we also have in this latest volume some explorations
of nonlinearities (chapter 5) and some very useful covar-
iance analyses (chapter 8). These latter will further. en-
able special investigations to be transforied into a context
in which they can be compared with other findings, in-
cluding the present study.

This study will also contribute greatly to the burgeoning
development of accountability across the land. The accel-
erating cost of public education is stimulating a great
wave of evaluation of educational progress. Taxpayers
want information about what they are buying in the way
of educational activities so that they can make decisions
about where economies might be achieved. But when
schools and districts gather achievement data and try to
make judgments about these data by comparing them with
data from other districts, there is much confusion because
underlying conditions are not comparable in the various
districts. The analyses of Mayeske and his colleagues are
especially suitable for bringing order into this confusion,
order that will make valid comparison and evaluation
possible.

We have in chapter 3 a lucid discussion of the issue of
whether ethnic groups differ in int®ligence. The authors

conclude that no evidence can be found to support such a .

hypothesis in the Equality of Educational Opportunity
Survey. Since this is a very extensive set of data, -the hy-
pothesis should be définitely laid to rest except for the pos-
sibility of very small differences. Unfortunately, some true
believers are so enamored of the genetic hypothesis that

they will probably cling to it and continue creating utterly
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pointless dissension. How pointless, the reader can judge
from the following considerations. Suppose, for the sake
of argument, that there were small ethnic differences at-
tributable to the genetic pool, for example, that enly 16
percent of white persons scored lower on a general mtelli-
gence index than the median black person, that 55 percent
of Oriental-Americans had greater ability in purels logical
reasoning than the median white person, that 52 pereent
of Mexican-Americans had more fertile imagiations than
the median Ortental. that 51 percent of black persons had
ereater musical tadent than the micdian white person, and
so on. What conceivable pavott to public pohiey, or soctal
activity, or individual decistons could result from the etfort
spent to establish such ditferences? And it would be essen-
tially an impossible etfort, in any case, because noncom-
parabibty of culture could never be controlled down to
such levels. This 1s amply demonstrated in chapter 3 of
the present study.

A very large contribution of all four volumes by Dr.
Mayeske and his colleagues—particutarhy the third volume.
A Study of the Attitude Toward Life of Cha Nation's
Students—has been to broaden the analvsis of school out-
comes to those outside the purely academic category. This
broadening was mmtiated by James S. Coleman and his
colleagues in what is now known as the Coleman Report
{Coleman et al., 1966). These authors regarded educa-
tional motivation and aspirations for advanced education
as, at least to some degree, school outcomes. Mayeske and
his team have systematically treated these and other non-
cognitive variables, so far as the analysis.is concerned, as
on a par with cognitive achievement. As a result, a great
many educational researchers now routinely think beyond
cognitive outcomes. This is an especially happy develop-
ment in view of the growing importance in the public mind

of noncognitive goals in education. In a recent statewide -

goal-setting .exercise in California, a sizable portion of
districts put seif-esteem ahead of many cognitive goals;
some ranked it first among all goals. Examples of other
such goals that are growing in importance are:

creativeness social competence
confidence sense of responsibility
integrity ability to concentrate
ambition enthusiasm

being observant ability to reason
humanity curiosity
self-discipline conviction

Education is becoming aware that it badly needs programs
for pursuing goals of this kind and technology for assess-
ing progress toward them. Coleman, Mayeske, and their
colleagues may be more responsible than anyone else for
bringing about that awareness and demonstrating that it
is notimpossible to develop methods of evaluating progress
toward such difficult goals. .

Perhaps the most important‘%xchievement of these stud-
ies has been to thoroughly document and quantify the en-
tanglement of influences in a child’s education. A child
learns from parents, peers, siblings, neighbors, teachers,

s

numerous members of the community, television, radio,
novies, newspapelrs, nugazines, hbraries, and so on. Of
course the relative mmportance of ese agencles varles
enormousty from child to ¢hild, Some children have par-
ents who spend a great deal of time dritling them from an
early age in the alphabet, spelhing of simple words, count-
ing. addition and subtraction, and the hke. Other children
have parents who do not speak Enghsh or who know so
httle Enghsh that they cannot give therr ehildren much
help in becoming acquainted with . For the former ¢hl-
dren, the fanuly mav be a much stronger educational force
than the school; for the latter, the school may be a much
stronger educiitional force than the family, although there
are doubtless cases i which older brothers and sisters
nmake the fimily a stronger force than the sehoob, 7§ all
these children were given a vocabuliny test midwav along
the first grade, say, one would find a wide range of vocab-
ulary s1zes, The mere numerical estimate of the size of a
given child’s vocabalary would obviousiy give one no clpe
at all a~ to how much of the vocabuiary should be attrib-
uted to each of the manv educational forces acting on the
child. Even 1f one had a complete audiovicual record of
the child’s entire life from the moment of birth, there
would be no way to deduce that a specitic force or even a
spectfic collection of experiences added the word “cat” to
the child’s vocabulary. The abstraction, *‘cat,” changes in
the child’s mind as the cluld grows from the babbling stage
to the first grade as a result of various encounters with
the word. Various clues are supplied by each encounter;
some of them are quite meaningful while others contribute
little and still others are downright misleading. Most

credit should go to the insightful ones, but how can we

identify them? Somehow, out of the tolality of their ex-

periences, most children arrive at the first grade with a

reasonably satisfactory “cat” in their voeabularies. We

have always generally- understood that all these influences

were at work, but we have here for the first time good
measurement of how extensively they overlap. |

Another related insight that all of us will surely never
lose sight of after these studies is the fact that any test is
in reality a test of a child’s intellectual power. Whatever
the test purports to get at, it is actually ergaging the
knowledge structure in toto. That is evident when a va-
riety of tests are given the same children; those who score
high on one test usually score high on all tests and vice
versa. There is no sense trying fo cut up a child’s knowl-
edge structure into an arithmetic piece, an English piece,
a science piece, a history piece, and so on. The intellectual
power is a single integrated entity not to be confused with
thearbitrary way schools happen to divide up knowledge
into curriculuns.

Finally, this series of studies has stimulated the first
pioneering steps towarddevelopment of quantitative mod- 1
els of the educational process. This is the development that 1
must take place if education is to become a science. These
models are terribly primitive at the present time but ai
beginning has been made by Mayeske and Beaton in chap-
ter 11 of the'present volume, and by others such as H. M.1
Levin (1970) and S. Michelson (1971), who are makingl
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excellent use in their own work of the data and analyses
of the Equality of Educational Opportunity Survey.
There is no doubt that these studies of Mayeske nnd his
colleagues, together with the original Coleman Report, are
changing American education in deep and far-reaching
ways, It is moving slowly but surely from confinement to
traditional academic limits to development of the whole
person, especially the skills in interpersonil relations that
are so important in a highlyv organized society. At the same
time, it is moving from the notion of the school to that of
the whole society as the educiting agent, from prometion
of intense competition for grades to concern for children
as human beings, and from hit-or-miss educational pro-
grams to demonstrably effective ones. The debt of educa-

tion to these studies is already huge and it will continue
to grow for vears to come.

Alexander M. Mood

References

Coleman, J. S., et al., 1966, Equality of Educational Oppor-
tunaty. Washington, D.C.: U.S. Government Printing
Office.

Levin, H. M., 1970, “A New Model of School Effective-
ness,” Do Teachers Make A Difference? Washington,
D.C.: U.S. Government Printing Oftice.

Michelson, S., 1971, “Equal School Resource Allocation.”
Journal of Human Resources, (7)), 283-306.




Preface

In this monograph we have attempted to explore some
of the findings from our earlier svorks. We have explored
them in greater detail, by examining more refined groups
and a greater number of grade levels, and in greater
depth, by utilizing a number of more powerful analytic
techniques. The results, both substantive and methodolog-
--ical, are intended primarily for researchers in the behav-
ioral sciences who are concerned with such topics as:
ethnic differences; differences by sex; geographic differ-
ences; and the role of family background, achievement,
and school factors in each of these. It is a potpourri of
analyses and, like any other potpourri, does not readily
lend itself to a simple synthesis. Nevertheless, we have
included in chapter 2 a br ief summar v that, we feel, may
be of interest tc those who are not researchers. A more
detailed summary of the same findings will be found in
chapter 12, and in the abstract that follows the table of
contents.

It should be emplumled that we regard the findings
more as hypotheses than as firm conclusions, and proffer
them for further research through longitudinal and ex-
perimental studies. Undoubtedly, other survey research-
ers will want to use the relationships displayed herein for
designing their own samples and developing their own
indices. Moreover, the study is of some historical interest,
since the relationships uncovered in it reflect a point in
time just prior to the large-scale Federal involvement in
aid to education.

The sequence of individual chapters reflects the order in
which they were-actually developed. Students were pro-
gressively differentiated in a variety of ways, according to
their membership in different groups. In addition, a num-
ber of new analytic techniques were introduced as they
became available. Had they been available earlier, the re-
port might have been different in form and perhaps also
in content.

We have delved deeply here into cultural and ethnic
group differences insofar as they are reflected in the vari-
ables measured in this study. But we must caution against
reifying cultural differences in intellectual attainment to

the exclusion of other values. The life of a “culturally dif- -

ferent” child may be rich in many ways not tapped by our
measures. Also, we must not be led to believe, because we
can statistically equate ethnic group ditferences, that they
would be simple to equate in reality. As S. B. Sarason has
noted, the different ethnic groups hold attitudes toward
one another that are deeply rooted in their historical ex-
periences, and are therefore not likely to disappear in the
near term.!

. though at times he had to assume undue administrative

review and constructive comments of Alexander M. Mood.

This is the final monograph in this series of analytic
publications sponsored by the U.S. Office of Education. A
number of others were planned, but the appeal of newer
data and the préss of tasks with higher priority have de-
creed otherwise,

Like our earlier reports, this one represents the cul-
mination of a team effort in which each member contrib-
uted according to his specialized interests and background.
Without the efforts of Albert E. Beaton, Jr., the entire
project would not have been possible. He directed the or-
ganization of these voluminous data so that we could
perform unusually complex analyses in a remarkably eco-
nomical manner. He also demonstrated a number of here-
tofore unknown properties of the commonality model,
generalized it to other multivariate applications, and de-
veloped the proafdures for detecting discontinuity and
analyzing covariarice. Kathryn Crossley, after an initial

assist from Tetsuo Okada, conducted the data processing’

—a task of such volume and complexity that it staggers
the imagination. The senior author is solely responsible
for the techniques used, the content of the study, and its
presentation.

The labors of this team could not have reached fruition
without the initial impetus given to it by Alexander M.
Mood when he was Assistant Commissioner for Educa-
tional Statistics, and the later support of the work by
Joseph N. Froomkin and John W. Evans when the-staff
was transferred under the authority of the Assistant Com-
missioner for Planning, Budgeting, and Evaluation. We
are particularly indebted to Carl E. Wisler, who as Divi-
sion Director allowed this work to reach completion even

burdens. It has also benefited greatly from the thoughtful

The organization and style of this report were improved
through the editorial efforts of John M. Edwards. Shirley
Stevens has worked with sustained effort over the years
typing the manusulpt At times she received assistance
from Leona Edwards, Eulene Hollis, Rhonda Lewis, and
Barbara Gilliam. After the report had been edited for pub-
lication, it was entirely retyped by Elizabeth J. Ritter.
Without the efforts of all these people this report would
not have been possible,

George W. Mayeske

18. B. Sarason, “Jewishness, Blackishness, and the Nature-

Nurture Controversy.” American Psychologist, November 1973, pp-
962-971.
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Abstract

The previous three studies in this series dealt respec-
tively with the nation’s schools, with the achievement of
its students, and with their attitude toward life. The pres-
ent study, which is the fourth and last in the series, em-
plored new methods and eategories to reexamine certain
earlier findings that had been judged to be of particular
intervest. Among these were: the lack, for nearly all stu-
dents, of any appreciable relationship between achieve-
ment level and having a family from-which neither parent
was absent; the greater independent vole in a student's

_achievement of family background factors as eompared

with school factors; and the tendeney of each ethnic
group’s achievement, as measured by the group mean, to
approach the same level as adjustment was made for more
factors relating to the group’s social background. In addi-
tion, the study explored the vole in achievement and moti-
ation of two previously neglected factors: whether the
student was a boy or a givl; and whether he or she went to
school in a metropolitan or nonmetropolitan area..

Reexamination of the ecarlier studies was considered
desirable beeause of their methodological limitations. espe-
cially: their focus on students at a particular point in fime
(the data had all been collected in 1965, and so did not
admit of longitudinal studies); their use of only four ma-
jor: geographic groupings; and their almost exclusive de-
pendence on conmoenality analysis, a statistical technique
developed by the authors in order to explore the overlap
of certain factors not easily disentangled by standard
techniques.

Despite these limitations. the carlier findings were sub-
stantially confirmed. In the process of confirmation, the
findings were extended and made more speeifie. Thus it
had already been noted that about 50 pereent of individual
student achievement could be explained in terms of a lin-
ear relationship between achievement, family background,
area of residence, and type of school attended. Ilere, al-
though the same relationship still existed, a point of dis-
continuity in it was found, such that, in the low range of
variables influencing achievement, the relationship was
much less pronounced than in the middle and high ranges.
Ethnic group differences in achievement were also re-
examined, with the result that, as increasingly move fac-
tors related to their differing social backgrounds were
taken into account, their achievement scores tended to ap-
proach not only (as before) a common mean but a common
distribution. Moreover, when sehool-related factors were
brought into the analysis, the need for ethnicity as an ex-
planatory variable was greatly diminished. Another vari-
able that turned out to have even less explanatory power
than ethnicity was sex. Despite certain small but persis-
tent sex differences in study habits and educational plans,
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there was no ethnie group in which sex playved an impor-
tant role in either achievement or motivation. -
The seavch for possibly negleeted regional factors also

proved fruitless, though the earlier hypothesis that the

color-caste aspeets of the social structure would havé a
greater impact on student achievement in the-South was
confirmed when this region was divided, for purposes of
analysis, into Seutheast and Southwest. However, nearly
all the regional differences in achievement could be ex-
plained in terms of the regional averages for socioeconomic
well-being. motivation, and type of school attended. Once
again, ethnicity as such was not a factor, while school-
related factors, as already mentioned, played less of a role
everywhere than family background. Nevertheless, there
was substantial overlap in most regions between these two
types of influence, chiefly because students were being
allocated to schools on the basis of their ethanieity and
socioeconomie status. Moreover, the achievement lovel of
minority students appeared more sensitive to school in-
fluences than that of whites, This was also the ease with
students in the South ecompared with students in other
regions. In general, school-related variables tended to cap-
ture both ethnie group differences and geographic differ-
enees,

Overall, then. the study showed that influences on stu-
dent achievement tended, when analyzed, to resolve them-
selves info attitudinal and motivational factors, on the one
hand, and social class factors, on the other—and that the
attitudinal and motivational factors were by far the more
important. The considerable overlap between these two
sets of factors indicated that the attitudinal and motiva-
tional variables might well be regarded as the behavioral
correlates of social class membership, at least as they re-
lated to achievement. Moreover, when both achievement
and motivation were treated as the joint produet of social
class and school, the role of these latter eame out more
nearly equal, the school factors being the more influential
for minority students and social class factors for whites,
Nor was ethnicity the source of the variation that most
needed explaining. Indeed, the portion of student variation
in achievement that was independent of ethnicity was gen-
erally lawrger than the portion associated with it. Finally,
although the sclivols, at that period, were often ethnically
homogeneous, or nearly so, there was always more varin-
tion within thawr among schools on the other student
ariables.

It was further concluded that conumonality analysis, or
some extension of it, was thie most suitable technique for
studying these highly overlapping relationghips in which
the appropriate causal model was often a matter of dis-
pute. However, it was quite clear that ethnically related
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variations 1 achievement and metivation did not arise
from anvthing mherent i the ethme groups themseh es.
The cructal factor. 1t wis suggested. was each group’s
experience as i group, an experience that mcluded the
type of school attended. From this perspective. resort to
genetic explanations was simply unnecessary, ~imce the
varttion within each ethnie group was alwavs greater
than the varntion among groups. This bemng ~o.at was
proposed that group-hased comparisons he largely aban-

O
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doned n the grading of educational performance, and that
a syvstem be adopted m o whieh there would be far greater
mdividuahization of both mstruction and grading. It was
also proposed that education be made far more relevant
to probable future hfe experience. such as having and
bringing up children, and that all future mnovative pro-
grams i education should contin butlt-in expermmental
controls, so that therr probable effectiveness can be scien-
tifically evaluated
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INTRODUCTION

PART 1




Chapter 1

THE EARLIER STUDIES'

1.1. THE EQUALITY OF EDUCATIONAL OPPORTUNITY
SURVEY

Title IV of the Civil Rights Act of 1964 required the
Commissioner of Education to—

... conduct a survey and make a report to the Pres-
ident and the Congress, within two years of the
enactment of this title, concerning the lack of avail-
ability of equal opportunities for individuals by rea-
son of race, color, religion, or national origin in pub-
lic educational institutions at all levels in the United
States, its territories and possessions, and the District
of Columbia.

In response to this request the Equality of Educationil
Opportunity Survey was carried out by the Nutional Cen-
ter for Educational Statistics (NCES) of the U.S. Office
of Education. The survey was directed by Alexander M.
Mood. In addition to its own staff, NCES used the services
of outside consultants and contractors. James S. Coleman
of Johns Hopkins University had major responsibility for
the design, administration. and analysis of the survey.
Ernest Q. Campbell of Vanderbilt University shared this
responsibility and, in the case of the college subsamples.
assumed the greater part of it. Frederic D. Weinfeld
served as project officer.

The survey addressed itself to four major questions:

1. To what extent are racial and ethnic groups segre-
gated from one another in the public schools?

2. Do the schools offer equal educational opportuni-
ties in other respects?

3. How much can students be said to learn, judged
by their performance on standardized achievement
tests?

4. What kinds of relationship may be supposed to
exist between the level of a student’s achievement
and the kind of school he attends?

Work was started on the survey in the spring of 1965
with a view to administering the questionnaires and tests
that fall. Approximately 70 percent of the schools that
were requested to participate in the study actually did so
(the colleges were made the subject of a smaller and sep-
arate survey), This entailed testing and surveying some

« 1 Substantial portions of this chapter have already appeared in
A Study of the Achievement of Our Nation’s Students. (Mayeske
et al, 1973a) and in A Study of the Attitude Toward Life of Our
Nation’s Students (Mayeske, et al, 1973b). However, they have

" been reprinted here, with only minor revisions, because they pro-

vide background essential for understanding the present study,
which is designed to stand by itself.

650,000 students, together with their teachers, principals,
and superintendents, in approximately 4,000 public schools
throughout the country.

On the basis of competitive bids, the Educational Test-
ing Service of Princeton, N. J. was awarded the contract
for conducting the Equality of Educational Opportunity
Survey, including test administration, test scoring, data
processing, and data analysis. It also consulted on various
aspects of the survey and convenea an advisory panel to
aid in its design and analysis.

The survey used a 5-percent sample of schools. This was
a two-stige, self-weighting, stratified cluster sample. The
primary sampling units (PSU’s) in the first stage were
counties and Standard Metropolitan Statistical Areas
(SMSA’s). The PSU’s in the second stage were high
schools. When one was drawn in the sample the elemen-
tary schools feeding into that school - were automatically
included in the sample as well. Since the Equality of Edu-
cational Opportunity Survey was primarily concerned with
the children of minority groups, and since these groups
constituted only about 10 percent of the total school popu-

- lation, the schools were stratified according to the percent-

age of nonwhite students contained by each. Thus strata
with higher percentages of these students. were given
larger sampling ratios and so were sampled more heavily.
The final result was that over 40 percent of the students
in the survey were from minority groups.

Separate questionnaires were administered to teachers,
principals, superintendents, and students at each of the
grade levels studied. The teacher questionnaire contained '
some 72 items covering such topics as professional train-
ing, type of school and student preferred, opinions on is-
sues and problems of integration (busing, compensatory
education, etc.), and problems existing in the school. The
final part of this questionnaire was a voluntary test con-
sisting of 30 contextual vocabulary items; its purpose was
to measure the teacher’s verbal facility. However, the
main source of information about the school was the 100-
item principal questionnaire. It covered school facilities,
staff, programs, racial composition, problems, curricu-
lums, extracurricular activities, and many other school
characteristics. Of course, there were also questions on the
personal background and training of the principal and his
opinions on problems of integration. The picture given by
the teacher and principal questionnaires was further en-
larged by the superintendent questionnaire, which con-
sisted of 41 questions. These dealt not only with various
aspects of the school systerh itself, including its expendi-




tures, but with the superintendent himself and his atti-
tudes-toward current educational issues. Finally, detailed
factual and attitudinal data about the students were ob-
tained in the sume way. Since this report focuses on the
students, let us describe the student questionnaires in
some detail. -

The act required thut the survey be made “at all levels.”
For reasons of economy, it was decided to administer the
tests to a selection of grades that would be representative
of the entire range. The grades chosen were the 1st, 3rd,
6th, 9th, and the 12th, and different questionnaires were
used for each grade level. In addition to questions on home
background and on the usual personal and school charac-
teristics, there were questions on attitude toward school,
on race relations, and on life in general. Representative
examples are: How good a student dd you want to be in
school? If you could be in the school you wanted, how
many of the students would you want to be white? Good
luck is more important than hard work for success (agree
or disagree).

It had been decided that the yardsticks for measuring

the detrimental effects of poor school facilities and charac-
teristics were to be tests of the various school-related
skills. Thus the survey’s test battery was planned as an
integral part of the entire research design. The objective
was to obtain as much test data as possible within the limi-
tations of time and available resources. Two of the basic
skills chosen were reading comprehension and mathemati-
cal ability, since these two areas are common to all school
curriculums and all grade levels. Another area deemed im-
portant was the student’s general level of knowledge, re-

> gardless of its source. A general information test was

therefore included in the test battery. Two other ability
tests were used to measure the student’s verbal and ra-
tiocinative skills.

Following this survey a report entitled “Equality of
Educational Opportunity,” under the principal authorship
of James S. Coleman, was submitted to the President and
the Congress on July 2, 1966. This report has become
known as the Coleman Report; the reader is referred to it
for further details (Colem:n et 41, 1966).

The findings from the Coleman Report that are-of par-
ticular relevance to this study can be summarized in a very
geneml way as follows:

1. Family backglound is of great importance for
achievement.

2. The relationship of family background to achieve-
ment does not diminish over the years of school.

3. Of the effect of variations in school facilities, cur-
riculum, and staff upon achievement, only a small
part is independent of family background.

4. Of the school factors, those that have the greatest
influence on achievement (independently of family
background) are the teacher’s characteristics, not
the facilities and curriculum.

5. The social composition of the student body is more

highly related to achievement, independently of ;

the student’s own social background, than is any .-
school factor.

19

6. Attitudes such as sense of control of the environ-
ment, or a belief in the responsiveness of the en-
vironment, were found to be highly related to
achievement, but appear to be little influenced by
variations in school characteristics.

In summary, the authors of the Coleman Report con-
cluded that:

... the schools bring little influence to bear on a
child’s achievement that is independent of his back-
ground and general social context; and that this very
lack of an independent effect means that the inequali-
ties imposed on children by t% home, neighborhood
and peer environment are carried along to become the
inequalities with which they confrontadult life at the
end of school. For equality of educational opportunity
through the schools must imply a strong effect of
schools that is independent of the child’s immediate
social environment and that strong independent effect
is not present in American schools.?

1.2. A STUDY OF OUR NATION’S SCHOOLS

The Coleman Report was only the first analysis of these
data, and it was planned to conduct further analyses. In
order to accomplish this objective, a special analysis group
was formed in the National Center for Educational Sta-
tistics (NCES). The first efforts of this group culminated
in a report entitled “A Study of Our Nation’s Schoels”
(Mayeske et al., 1972a), hereafter called the School Study.
This report is summarized below; much of it is drawn
upon in the present study.

The School Study addressed itself to the following.ques-
tion: IHow do the school’s characteristics influence such
things as the achievement level of all the students in the
school? However, before an answer could be obtained ta
this question the following technical problems had to be
dealt with: 1

1. How could discrete categorical variables such as
“father’s occupation’ best be scaled so that they
could be meaningfully interpreted and related to
other variables of interest?

2. How could provision be made for nonlinear or cur-
vilinear relationships that might otherwise remain
obscured ?.

3. How could estimates be made of missmg data,
particularly when the very students who failed to |
provide an answer to a question were of great

. interest?

4. How could the more than 400 variables be reduced

* so that the task of data processing and analysis
would become less,complex?

To perform the kind of analysis required and at the
same time resolve the above problems a number of logical
steps were evolved and translated into the necessary com-
puter programs (see appendix A). The statistical tools
mainly used were regression analysis and partition of mul-
tiple correlation. As a result, we were able to distinguish
between:

2 Ibid., p. 325. 1
1
1




1. Percentage of school outcome associated with the
distinguishable influence of the school’s character-
istics.

2. Percentage of school outcome associated with the
distinguishable influence of the student’s social
background. .

3. Percentage of school outcome that could just as
well be associated with either one.

The conclusions that were obtained are stated below in
the form of a series of hypotheses.* Some of the concepts
and methods used to build these hypotheses are described
in later sections of this chapter.

1. Very little of the schools’ influence on their stu-
dents can be separated from the influence of the
latter’s social backgrounds. Conversely, very little
of the influence of the student’s social background
can be separated from the influence of the schools.
The children who benefit most from this schooling
are those who: .

(a) Come from the higher socioeconomic strata
rather than from lower socioeconomic strata.

(b) Have both parents in the home rather than
only one or neither parent in the home.

(¢) Are white or Oriental-American rather than
Mexican-American, Indian American, Puerto
Rican, or Negro.

2. Until the 12th grade, the distinguishable influence
of the student’s social background, that is, the part
of it that can be separated out, is usually larger

* than the distinguishable influence of the school. At
the 12th grade, however, the distinguishable in-
fluence of the school is greater than the distin-
guishable influence of the student’s social back-
ground for most of the motivational and attitudinal
outcomes, while the opposite is true for achieve-
ment. -

3. The common influence of the school’s characteris-
tics and the student’s social background on the at-
titudinal and motivational outcomes differs for the
different grade levels. For achievement, however,
the common influence is consistently larger than
either one alone. This common influence increases
the longer the student stays in school.

4. Schools that perform well on one outcome tend-also
to perform well on other outcomes. These perfor-
mances tend to facilitate and reinforce one another.
For the attitudinal and motivational outcomes a
school’s generalized favorable performance has a
large distinguishable influence. It also has a com-
mon influence with the student’s social background.
For achievement, the influence of a generalized
favorable performance is manifested in common

3In these hypotheses, “student’s social background” refers to the
set of three student body social background variables known as
Socio-Economic Status, Family Structure, and Racial-Ethnic Com-
position of the Student Body. “Characteristics of the school” refers
to a comprehensive set of 31 school variables (Mayeske et al.,
1972a). A subset of 10 of these that figured most prominently in
school outcomes and in individual student schievement is described
in chapter 2, ’
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with the school’s characteristics and the student'’s
social background.

9. The school variables most heavily involved in
school outcomes are those concerned with actual
characteristics of the school’s personnel, as distin-
guished from the school’s physical facilities, pupil
programs and policies, and even personnel expendi-
tures, including teacher’s salaries.

6. Chief among these characteristics of school person-
nel are ones that reflect experience in racially im-
balanced educational settings. Most nonwhite
teachers had attended predominantly nonwhite
educational institutions and were teaching pre-
dominantly nonwhite students. Nonwhite educa-
tional settings. it was suggested, tend to have
associated with them lower levels of achievement
and motivation, as well as less favorable socio-
economic and family conditions. The result is less
adequate preparation than that received in pre-
dominantly white institutions.

1.3. A STUDY OF THE ACHIEVEMENT OF OUR NATION'S
STUDENTS o

Unlike the School Study, the Achievement Study (May-
eske et al,, 1973a) used the individual student as the unit
of analysis. The following major questions were explored:

1. What roles do different aspects of the student’s
family background play in'the development of his -
achievement?

2. What roles do different aspects of the school play
in the development of individual student achieve-
ment when they are juxtaposed with family back-

. ground factors?

These questions were explored for students in different
geographic regions of the country, for students of differ-
ent racial and ethnic group membership, and for boy-girl
differences. Although this study made use of the same data
as the previous two, it covered a greater number and va--
riety of variables and a larger sample of students than the
Coleman Report. However, it not only confirmed many of
the Coleman Report’s findings but also extended and re-
fined them.

The main findings of the Achievement Study were as
follows:

1. Average achievement is highest for whites, who
.are followed closely by Oriental-Americans, who
are in turn followed by Indian Americans, Ne-
groes, Mexican-Americans, and Puerto Ricans. The
last four groups cluster fairly closely together.
For all groups, this ordering is fairly consistent
throughout the years of schooling.

(a) Differences in average achievement among the
groups is almost 5 times greater than differ-
ences between males and females within each
group.

(b) At times, the extent to which these groups dif-
fer across regions of the country approaches
the extent to which they differ from whites.,
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2. The highest proportion of the total differences
among students in achievement that can be asso-
ciated with therr membership in one of the six
racial-ethnic groups 1s 24 percent. After allowance
is made for various factors that are primarily so-
cial in nature. this proportion drops to 1 percent.
The factors in question :are the fanly’s social and
economic well-being, the presence or absence of
kev family members, the aspirations that a child
and his parents have for his schoohing together
with the activities i which they enguge to sup-
port these aspirations, the region of the country
lived in, and the type of school attended.

3. The presence or absence of key family members
plays only a small role in achievement for Negroes
and whites, but & much lurger role for the other
groups. This is true botl before and after allow-
ance has been made for the social and economic
well-being of the family. It is also true for all the
different regions of the country,

(¢) Bovs’ achievement levels are more likely to be
affected Dy the presence or absence of key
family members than girls’,

(b) A family's social and economic well-being al-

_most always plays a greater role in achieve-
ment than does the presence or absence of key
family members,

4. The aspirations that both the student and his par-
ents have for his schooling, the activities that they
engage in to support these aspirations, and the stu-
dent’s own outlook on life—in short, the motiva-
tional aspects of family life—all play a greater role
in his achievement than do either the family’s so-
cial and economic well-being or the presence or
absence of kev family members.

(¢) There is, however, a considerable amount of
overlap between the motivational aspects of
family life and the others.

(b) Among the motivational aspects of family life,
the educational and occupational aspirations
of boys play a somewhat greater role in their
achievement than do the other aspects. For
girls, the opposite is true.

5. When the role of all these family background fic-
tors? in achievement is compared with that of the

\ type of school attended, the percentage of achieve-
. ment that can be ussociated with each is: family
“._background, 48 percent; and type of school at-
ded, 10 percent. The remaining 42 percent is

common to both sets of factors,

(¢) Am@g the aspects of the school attended, the
achievement and motivational levels of the
student body play a role in the individual stu-
dent’s achievement about 6 times greater than
that of any of the remaining school character-
istics.

4 Le., the motivational aspects of fanuly hfe, the family's social

and economic well-being, 1ts ethnic group wembership, and the ‘

presence or absence of key family membets.
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(b) Of the latter, the teaching staff’s- attributes
are more influential than such attributes of
the school as its fuctlities, policies, or kind of
program otfered.

1.4. A STUDY OF THE ATTITUDE TOWARD LIFE OF OUR
NATION'S STUDENTS

Throughout the Achievement Study it was noted that a
student’s beliefs about his ability to influence his hfe and
to improve his lot by meuns of education figure importantly
in his academic achievement. This 15 especially true of
many minority group students. We therefore decided to
investigate these beliefs m : separate study (Mayeske et
al., 1973b). The major questions explored in this study
were:

1. What roles do the various aspects of a student’s
family background and achievement play in the
development of his attitude toward life?

What roles do the various aspects of the school
play in the development of an individual’s attitude
toward life, us compared with an individual’s fam-
ily background factors and achievement?

e

As in the Achievement Study, we explored these ques-
tions for students of both sexes and six ethnic groups in
the different geographic regions of the country. The chief
variable of interest wis a composite one that we called
ATTUD (short for “Attitude Toward Life”). It included
a number of measures that tended to reflect the student’s
attitude toward success—not just success in general, but
success as a personal matter. Students who scored high on
ATFTUD rated their own chapces of success quite favor-
ably, and inclined toward a philosophy of life in which
getting ahead depended on hard work, not luck. The Atti-
tude Study, as it will be known here, vielded the following
findings:

1. Students who identified themselves as white tended ;
to score higher on ATTUD than students who iden-
tified themselves as belonging to some other group. .
Of these latter, Oriental-Americans scored on the
average one-third of a standard deviation below
whites, Puerto Ricans almost one full standard de-
viation below, and the remaining groups (Indians,
Mexiean-Americans, and Negroes) one-half a stan-
dard deviation below,

(1t) Scores on ATTUD also varied for the same
_ethnic group in different regions of the coun-

" try. Some groups differed among themselves
by region «lmost as much as, at the national
level, they differed from whites. For Mexican-
Americans, Puerto Ricans, and Negroes, this
regional difference was two-thirds of the dif- i

. ference from whites, for Indians it was two-

fifths, and for Oriental-Americans one-third.

(1) For each of the six ethnic groups studied, fe-

males scored consistently higher on ATTUD
than males. The difference, however, was only
on the order of one-fourth of a standard de-
viation or less. |

|
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(¢) Differences among the ethnic groups in their
average ATTUD were about twice as great as
were differences between the sexes within each
group.

.2. The extent to which ATTUD could be explained by
family background factors and achievement tended
to be smaller for whites than for any of the other
groups. '

(a) At the ninth grade, slightly more than one-
fourth of the difference in ATTUD among
whites could be explained by differences in
family background and achievement. For the
other groups, the comparable figure was near-
er to one-third.

(b) Differences between the sexes on these vari-
ables were consistent at the national level, but
not when broken down by ethnic, geographic,
and grade-level groups.

3. The presence or absence of key family members in
the home was found to have a low:to-moderate re-
lationship with ATTUD, depending upon the group
and grade level. However, after differences in the
student’s family background, achievement, and
type of school attended had been allowed for, this
relationship vanished. . .

4. The motivational aspects of family life,® as distinct
from the structural or the socioeconomic aspects,
were found to have a moderate-to-high relation-'
ship with ATTUD. This relationship persisted,
though it decreased, even after allowance had been
made-for the student’s socioeconomiec status, fam-
ily structure and stability, achievement, and type
of school attended.

(a) Roughly speaking, one-third to one-half of the
differences among students in ATTUD that
was associated with these motivational aspects
was also associated with all the other variables
Just named.

(b) The motivational aspects played a slightly
greater role in the boys’ ATTUD than in the
girls’, and the more immediate kinds of
parent-child involvement, such as frequent
discussions of schoolwork, made a larger in-
dependent contribution than any long-range
aspirations.

5. Roughly 12 to 16 percent of the differences among
students 'in their ATTUD was associated with a
set of 10 school factors. However, after differences
in family background and achievement had been
allowed for, these values dropped to between 2 and
7 percent. .

(a) ‘School variables were associated with ATTUD
—that'is, before other background factors had
been aHowed for—to a uniformly greater de-
gree in the South than in the North.

(b) Of the 10 school variables, the 5 pertaining to
the student body’s achievement and motiva-

§ These were represented by a set of variables, called Family
Proceas, that pertained to the attitudes and behavior of the student
&nd hig family, especially with regard to education. See section 2.3.
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tional level had a large role in ATTUD that
was independent of the 5 teaching staff vari-
ables, while the latter had no independent role
in ATTUD whatsoever.

(¢) The student body variable with*the largest in-
dependent role in the individual student’s atti-
tude toward life was the attitude toward life
of the student body as a whole. Howeyer, the
role of the remaining student body variables
was not inconsiderable.

1.5. SUMMARY

The Equality of Educational Opportunity Survey, which
was carried out by the U.S. Office of Education under the
Civil Rights Act of 1964, attempted to determine: the ex-
tent of racial-ethnic segregation in the public schools;
whether or not the schools offered equal educational op-
portunities in other respects; the amount that students
could be said to learn, judged by their performance on
standardized achievement tests; and the kinds of relation-
ship that might be supposed to exist between a student’s
achievement and the school he attended. The study in-
volved some 650,000 students, with their teachers, prin-
cipals, and superintendents, in about 4,000 public schools
throughout the country. For reasons of economy, only stu-
dents in grades 1, 3, 6, 9, and 12 were included in the
analysis. -

The results of this survey were published in a report
entitled “Equality of Educational Opportunity,” which
is better known, after its senior author, as the Coleman
Report (Coleman et al., 1966). The authors’ principal con-
clusion was that the public schools, as presently consti-
tuted, could not provide equality of educational opportu-
nity. For this they blamed not so much inequality of
schools, that is, differences in the schools’ physical plant
or teaching staff, as inequality of students. The teiching
staff’s characteristics did appear to have some effect on a
student’s level of achievement, but not nearly as much as
his or her family background. Accordingly, the aspect of
the school that most influenced its students’ achievement
was not anything it did to them in the way of formal edu-
cation. Rather, it was the social mix of the entire student
body. Thus the schools were unable to guarantee equality
of educational opportunity because they were powerless {o
correct inequalities in the society.

The Coleman Report had shown that the schools exer-
cised relatively little independent influence. They did ex-
ercise some influence, however, and more of it on some
groups than on others. It was in order to examine the de-
tailed workings of this process that the present authors
undertook further analysis of the data already collected

by the Equality of Educational Opportunity Survey. The

first such analysis to be published was A Study of Our
Nation’s Schools (Mayeske et al., 1972a). Its general pur-
pose was to distinguish the school’s influence from all
other influences. More specifically, it sought to distinguish
the relative impact of that influence in each of its many
aspects. The most influential characteristics of the school,
it was discovered; were those connected with its staff.
Moreover, schools that performed well in terms of one edu-

7 .
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cational outcome were found to perform well on others.
The children who benefited most from school influences
were those who were white or Oriental-American and who
came from well-to-do homes in which both parents were
present. In this sense, then, the Coleman Report was con-
firmed, since it was clear that even such opportunities as
the schools could provide were not equally available to all
students.

Next to be published was A Study of the Achievement
of Our Nation’s Students (Mayeske et al.,, 1973a). Here,
we ‘wanted to find out which aspects of a student’s family
background were most closely associated with his or her

"level of achievement. On the whole, despite considerable
variation by region, the highest levels were reached by
white or Oriental-American students who came from well-
to-do homes in which both parents were present. However,
it was impossible to explain these differences as resulting
sitaply from membership in one ethnic group rather than
another. Indeed, when allowance was made for differences
in the groups’ socioeconomic backgrounds, a mere 1 per-
cent of the difference in achievement could be explained
in this way. And even without the allowance, only 24 per-
cent could be. We were surprised to learn, because it had
long been popular to believe otherwise, that the achieve-
ment of both white and Negro students was less affected
by the presence or absence of key family members than
that of other ethnic groups. Nearly as surprising, at least
for economic determinists, was the role played by other
aspects of a student’s family background. For instance,
taking a direct interest in a student’s education, especially

by reading to him and discussing his schroolwork, had more
effect on his achievement than his family’s Sdcioeconomic
status. This was true whether the adult who did these
things was a parent or a parental substitute. In general,
family background factors were nearly five times as im-
portant as school factors.

Thirdly, in A Study of the Attitude Toward Life of Our
Nation's Students (Mayeske et al., 1973b) we concentrated
on a set of variables that revealed the student’s personal
philosophy. We already knew that students who believed
they could influence their own future tended to achieve
more. The question was: What factors encouraged them
to develop such a belief? We found that belonging to any
ethnic group except the white tended to make students less
likely—in the case of all but Oriental-Americans, far less
likely—to believe in the chances of their own success.
Counteracting this effect was the influence of those par-
ents or parental substitutes who read to their children and.
talked to them about their schoolwork. However, we were
unable to separate the effects of family background from
those of the school, including the attitude toward life of |
the school’s student body. This last-named factor was far
more influential than any characteristic of the school’s
teachers: it even outweighed the impact on the student of
his or her own school performance. We concluded that the
minority group students’ unfavorable estimate of their
chances for success was essentially accurate. There were,
however, various steps, from altering the schools’ reward
structure to instrueting parents in how to motivate their
children, that seemed likely to improve this situation.




Chapter 2

THE PRESENT STUDY

2.1. LIMITATIONS OF THE EARLIER STUDIES

Our earlier attempts at analysis had several major limi-
tations. In particular, A Study of the Achievement of Our
Nation’s Students and A Study of the Attitude Toward
Life of Our Nation's Students should be read with the
following cautions in mind: ?

(1) We concentrated on ninth-grade students. The orig-
inal data were cross-sectional, that is, they were collected
from students of different grade levels at one point in time.
If Coleman and his associates had had unlimited time and
money, they would doubtless have chosen to keep on study-
ing these same students as they progressed through their
years of schooling. This, alas, was not possible. In our
analyses, then, when we compared students at a higher
grade with those at lower ones, we tried to avoid jumping
" to the conclusion that all or any of the differences between
them necessarily showed some kind of trend over time.!
Neverthéless, it is possible that we sometimes generalized
too freely from the experience of one grade.

(2) We used only four major geographic groupings. For
reasons of time and space, and in order to avoid complicat-
. ing the analysis unbearably before we knew which findings
would be worth detailed examination, we made geographic
‘comparisons chiefly between four large groups of stu-
dents; those in the nonmetropolitan North, the metropoli-
tan North, the metropolitan South, and the nonmetropoli-
tan South. As a result, there was still some reason to doubt
our finding that certain attributes of students and their
families varied hardly at all by region. Regional variations
were of great interest to us because we had hypothesized
that in regions where there was less caste-like segregation
of people by ethnic group, personal attributes fostered by
the family might play a greater role in a student’s achieve-
ment.

(3) We relied almost cxclusively on a single analytic
technique. This technique. which is fully described in ap-
pendix A, was commonality analysis. Its chief advantage
was that it enabled us to separate the effects of (or, more
properly speaking, the variance associated with) two or
more sets of variables into: (a) the proportion uniquely
attributable to (or associated with) each set; (b) the pro-
portion that two or more of the sets share in common. Its
disadvantages, discussed by Alexander M. Mood in his
foreword to the Attitude Study, were that it led to certain
mathematical absurdities if applied mechanically. We felt
that we had succeeded in avoiding such absurdities, but
we were also well aware that the lack of accepted theoreti-

1 See a;;endix A for the techniques of inference that we used.
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cal models in educational research made it unwise to rely
on any one technique of statistical inference to the exclu-
sion of all others.

2.2. CONTRIBUTIONS OF THE PRESENT STUDY

We had reached the point, then. at which we had certain
findings that we judged to be of particular interest. But
would they hold up for students from a greater range of
grade levels and regional backgrounds? What if we used
new analytic techniques? And what of the areas, such as
differences in motivation and achievement, that had been
more or less neglected in our earlier reports? These were
the questions that led us to undertake the present study.

It is hard to give a connected summary of a project de-
voted mainly to tying up the loose ends left by three earlier
projects. It is also hard, at this stage, to say which findings
were major and which minor, since we can fairly claim to
have exhausted these data, and we cannot tell (though we
can guess) what a new body of data might reveal. Accord-
ingly, the findings we shall describe here are the ones that
seemed important in relation to our earlier work. The
reader will have to bear in mind that this work was orig-
inally undertaken to serve the educational policies and
needs of the 1960s, and that as new needs appear, new
policies will arise. In the rest of this section, the earlier
findings are given first, then the ways (if there were any)
in which the present study led us to revise them.

The earlier studies:—For students of all ethnic groups
except Oriental-Americans, there was no appreciable rela-
tionship between achievement and having an intact family
(i.e.. a family from which neither purent was absent). In
addition, most of the relationship that was observed could
be accounted for by the family’s socioeconomic status. In
other words, since there was more family disruption
among groups that were low on the socioeconomic scale,
to take account of their low status was to take account of
the relationship, such as it was, between achievement and
family structure. ‘

This study:—Since the institution of caste was more
highly developed in.some regions than in others, we won-
dered if there were any corresponding regional differences
in the impact of family structure, particularly the father's
presence or absence, on the student’s level of achievement,
We had found none in the earlier studies, and we found
none in this one, even though we used a great many miore
regional groups (for which see section 2.3, below).

The earlier studies:—Reference has already been made -

to our hypothesis that, in regions where the institution of
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caste was less highly developed, personal attributes fos-
tered by the family might play a greater role in a student’s
achievement. From the entire range of personal attributes
represented in the data, we picked out a set of variables
that covered the attitudinal and motivational aspects of
family life. These uspects could be summed up as the aspi-
rations that both a student and his parents had for his
srhooling, the activities that they engaged in to support
those aspirations, and the student’s own outlook on life.
We discovered that together they played a greater role in
a student’s achievement in the North than in the South,
and that this was true regardless of the family's socio-
economic status. We therefore proposed the following gen-
eral hypothesis:

Wheré social and economic stratification based upon
race and ethnicity is pronounced, its effects upon
_achievement will be greater and more difficult to
overcome than where it is less pronounced.

This study:—We found that, when we used a greater
number of regional groups, the results still clearly sup-
ported the hypothesis for two of the three grade levels
studied. For the third, however, there were certain anom-
alies that made it somewhat less tenable.

The earlier studies:—The family background factors, as
explained in chapter 1, played a much greater independent
role in achievement than the school factors (both the stu-
dent body’s and the teaching staff’s attributes).2 However,

the independent role of the school factors' was greater in

the South than in the North.

This study:—On the whole, the earlier results were con-
firmed. We found the same trend in each region that we
examined, with the role for school factors greatest in the
Southeast and Southwest.

The " earlier studies:—Although the various ethnic
groups differed widely in average level of achievement,

the group averages tended to approach a common value as '

increasingly more factors relating to each group’s social
background were taken into account. This effect was ob-
served in all the regions studied.

This study:—Precisely the same effect was observed in
a much greater number of regional groups. But there was
another, still more remarkable effect: the distribution of
values for each éthnic group tended to approach a common
distribution as the same background factors were taken
into account. We therefore decided to find out if the same
background factors seemed to affect each group’s achieve-
ment to the same degree. We found that the only group
not affected by each factor to about the same degree was
the Oriental-Americans, and that even they were not a
clearcut exception. We then examined the background fac-
tors in more detail. Groups that ranked low on one of
these factors, it was evident, tended to rank low on all the
others. As a result, any of a number of these factors could
be used to explain the group differences in aqhievement.

'ISN section 2.3, below, for the variables used.
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Among these fuctors were socioeconomic status (and
everything it implies in the way of physical and mental
well-being), belief in education and desire to improve their

life chances through it, and type of school attended. The
relative ordering of the groups on these variables, from
highest to lowest, was about as follows: whites, Oriental-
Americans, Indian Americans, Mexican-Americans, Ne-
groes, and Puerto Ricans. Finally, we succeeded in isolat-
ing one group that seemed almost impervious to the in-
fluence of family background or school factors. This was
the group whose achievement ranked about one and two-
thirds to two full standard deviations below the average
for all students. Below this point, the relationship between
achievement and the aforementioned factors was but
slight; above ii, Lthe relationship was linear. A relatively
large proportion of this low-achieving group were mem-
bers of nonwhite ethnic groups.

2.2.1. New Topics

. We pursued a number of new topics that related to
whether a student resided in a metropolitan or nonmetro-
politan location. Our principal finding here was that resi-
dence in this sense was not a major explanatory factor in
achievement or motivation. This is not to say that it made
no difference at all. However, the differences that could be
attributed to it were small when compared to the full
range of differences among students in these respects.

We examined regional trends in connection with nu-
merous other topics. But since the topics themselves were
not new, thg results will not be described here.

We also made a far more detailed examination than be-
fore of boy-girl differences in achievement and motivation.
The only significant differences we could find were in study .
habits, for which girls consistently showed a higher value |
than boys, and educational plans, for which twelfth-grade
boys showed a higher value than twelfth-grade girls.*
These differences were slight, but they persisted even after
allowance had been made for the full range of background |
factors. .

2.3. DEFINITION AND DESCRIPTION OF VARIABLES USED

This section contains a detailed description of the vari-
ables and sets of variables used throughout the present
study. The weights used in constructing the indices are
discussed in the School Study (Mayeske et al., 1972a).
The indices and variables have been divided into those |
that deal with individual students, with the whole student
body, with the school (except for the student body), and
with selected aspects of these categories. In addition, the
geographic areas used in the present study are briefly
described. . -

3 For the meaning of these variables, see section 2.3.

¢ Most of the student indices were more adequately represented
at the higher grade levels (6, 9, and 12) than at the lowsr enee
(1 and 8). This is because at the lower levels fewer questions were .
asked about the student’s family, and, for many of the questions
asked, the teacher, not the student, had to provide the information.
In many cases, the_teacher was unable to do s0. In
data from the lower grade levels were seldom used in this M
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Economic Status (SES).—A student with a high
score op this index has parents who come from the upper
educational strata. His father is engaged in a professional,
managerial, sales, or technical job, and there are two to

three children in the family. They are more likely to reside’

in the residential area of the city ‘or the suburbs rather
than in the inner city, and their home is likely to have
from 6 to 10 rooms. Intellectually stimulating materials
such as books, magazines, newspapers, and television and
radio programs are available in such a home.

Family Structure and Stability, (FSS).—A student with
a high value on this index has both parents in the home,

his father’s earnings are the major source of income, his

mother works part time or not at all, and his family has
not moved around much,

" Rdcial-Ethnic Group Membership (RETH).—A student

with a high value on this variable is white, a student with
an intermediate value is Oriental-American, and a student
. with a low value is Puerto Rican, Mexican-American, In-
dian American, or Negro. In a society that discriminates
‘'on the basis of skin color, one’s membership in a particular
racial or ethnic group is a social category with many be-
havioral implications. Accordingly, an individual’s value
on this variable represents his membership not only in a
physical category but in a social category as well.

Ezpectations for Excellence (EXPTN).—A student
with a high value on this index says that his mother, fa-
ther, and teachers want him to be one of the best students
in his class, and that he also desires to be one of the best
in his class.

* Attitude Toward Life (ATTUD).—A student with a
high value on this indéex feels that people who accept their
condition in life are not necessarily happier; that hard
work is more important for success than good luck; that
when he tries to get ahead he doesn’t encounter many ob-
stacles; that with a good education he won’t have difficulty
getting a job; that he would not be sacrificing his personal
identity or integrity to get ahead nor does he want to
change himself; that he does not have difficulty learning
nor does he feel that he would do better if his teachers
went slower; and that people like him have a chance to
be succeasful.

Educational Plans and Desires (EDPLN).—A student
with a high value on this index says that his parents want
him to go to college; that he himself both desires and plans
to go to college and aspires to one of the higher occupa-
tional levels; and that he feels he is one of the brighter
students in his class.

Stwdy Habits (HBTS).—A student with a high value on
this index has frequent (weekly or more) discussions with
his nts about his schoolwork and was read to regu-
larly as a child. He spends 1 to 8 hours a day studying and
1 to 8 hours a dapy watching TV, would make most any
sacrifice to stay in school, and has seldom stayed away
from school just because he wanted to. '

INDIVIDUAL STUDENT INDICES AND VARIABLES -

Achievement (ACHV).—A student with a high value
on this index or composite tended to score high on all of
the tests that entered into that composite. For all grade
levels the tests of verbal and nonverbal ability were used
as part-of the composite. In addition, at grades 6, 9, and
12, tests of reading comprehension and mathematics
achievement were used, and at grades 9 and 12 a test of
general information was included in the composite. This
inclusion of more tests at the higher grade levels repre-
sents the nature of the educational process, in which ‘basie

skills are required in the early years and other skills and

knowledge through the use of :hese basic skills. As shown
in the School Study, these tests at each grade level were
sufficiently highly correlated to be included in a single
composite.

STUDENT BODg VARIABLES

When the values of a variable are averaged for each of
the students in a particular grade level of a school, this
results in what we have called a student body variable.
Schools with a high mean or average on a student body
variable tend to have a larger proportion of students with

a high value on that attribute, while schools with a low - .
mean or average tend to have a larger proportion of stu-

dents with a correspondingly low value. The student body
variables used in this study are:

Socio-Economic Status

Family Structure and Stability
‘Ethnic Group Membership
Expectations for Excellence
Attitude Toward Life_
Educational Plans and Desires
Study Habits

Achievement

-

SCHOOL VARIABLES

In this study, to represent attributes of the schools other
than student body variables, we used the following five
indices and variables. A description of the meaning of

each index and the variables that comprise it will be found

in the School Study (Mayeske et al., 1972a). It should be
noted that we did not have the same problems with the
school variables at the lower grade levels as we had with
the individual student variables.

Teacking Conditions.—A school with a high value on

this index has many teachers who say that the students in
their school try hard and are of high academic ability. The
teachers also see the school as having few problems of any
kind and as enjoying a good reputation with other teach-
ers not employed by the-school. They also report that they
are currently teaching high-ability students, that they
would not prefer to work in some other school, and that

they would reenter teaching as a profession if they were .

to start all over again.

Preference foy Student-Ability Level.—A school with

a high value on this index has many teachers who say that

they prefer to teach in an academic school that has a strong

emphasis on college preparation and a student body con-
’
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_sisting of high-ability children of white collar ane prcofes-

* sional workers.

- degrees who have certification and tenure.

-

Training and Salary.—A school with a high value on
this index has many high-salaried teachers with advanced

*

Verbal Skills.—A school with a high value on this vari-
“able has many teachers who attained a high score on our
test of verbal skills. ’

Racial-Ethnic Com position.—A school with a high value

on this variable has many teachers who say they are white,
while a school with a low value has many teachers who
claim membership in a mirority group. The last two vari-
ables are included because we considered them closely re-
lated to interschool differences in the outcomes of school-
ing. For instance, they were shown fo be related to the
achievement and motivational levels of the student body

before and after the school’s social composition wus taken -

into account (Mayeske et al., 1972a).

OTHER SETS OF VARIABLES

Throughout the chapters that follow, several other sets
of variables are used recurrently. The variables that com-
prise each of these sets are described and :mufyzed in this

~ section, and a rationale is given for including them in their

respective sets.

Home Background (HB).—This label is applied to the
set of variables that represent the human and material re-
sources in the immediate home environment. When each
of the ethnic and sex groups is kept analytically separate,
Home Background consists of the student’s Socio-Eco-
nomic Status, on the one hand, and Family Structure and
Stability, on the other. When these different groups are
kept together, the variable called Racial-Ethnic Group

N - o R D S = T
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‘Membership (RETH) is often introducg;i into the analyses '
under the same general label. - ’ b

Family Background (FB).—This set is comprised of
the Home Background and the Family’s -I’(océss'sets.‘
Thus Family Background covers virtually all aspects of
the individual student” background. ‘When analyses are
run for each ethnic group, Home Background consists only
of Socio-Economic Stytus and Family Strueture and Sta--
bility, whereas when the ethnic groups are combined, Eth-
nic Group Membership is on occasion included as an aspect
of Home Background. The relationships among these sets
of variables are giyen in schematic form in figure 1.1.

Thege are in addition, two sets of variables at the scfiool
level.

.

School (SCH(10)).—This set consists of the 1Q school
variables. It is comprised of the following two subsets:

(a) School Qutcome (SO(5) ) 5_—This set consists of
the five student body variables of Expectations |
for Excellence, Attitude Toward-Life, Educh-
tional Plans and Desires, Study Habits,; and
Achievement. .- . ’

(b) Teaching Staff Attributes (T(5)).—This set con-

., sists of the five teaching staff attributes of

Teaching Conditions, - Preference for Student-

Ability Level, Tr.. ng and Salary, Ethnic Com-

pos?tion; and Verba] Skills. -

Y,

5Family Process was the name we gave to & set of variablés;
including Expectations for Excellence, Educational ‘Plans and De-
sires, Attitude Toward Life, ahd Study Habits,°that pertained to 1
the attitudes and behavior of the student and his family..

& This set 13 called School Outcomies because it represents, in part,
the aggregate effects of schooling. By virtue of 1ts high correlation
with the social composition of the student body, it is also a measure
of the effects of residential and school segregation, schools being J
organized along residential lines. - |

FIGURE 1.1.—A Schematic Diagram of the Variables Included in the Different Sets
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" Great Lakes

' Geographic Groupings.—In a number of chapters analy-
ses are conducted” for different geographic groups. The

.seven regional groupings used and the States that com-

prise them are:

State Composition

New England

) ‘Connect]cu.t. Maine, Massacr;usetts, New Hamp-

. _shire, Rhode Island, Vermont
Mid-Atlantic - Delaware, District of Columbia, Maryland, New
-« ! _ dersey, New York, Pennsylvania

“Indiana, Michigan, Ohio, lihnois, Wiscousin,

- Plains lowa, Kansas, Minnesota, Missour, Nebraska,
North Dakota, South Dakota .
Far West & Aiaska, Caltfornia, Colorado, Hawau, Idaho, Mon-

Rocky Mountain tana, Nevada, Oregon, Utah, Washington, Wyo-

ming

Arizona, New Mexico, Oklahoma, Texas

Alaba;na, Arkansas, Flonda, Georgia, Keiiucky,
Loursiana, Mississippi, North Carohina, South
Carohina, Tennessee, Virgimia, West Virginia ¢

Southwest .
Southeast

. For some analyses, belonging to one of these seven re-
gions was coded as a quantitative variable. The lowest
values were assigned to the Southeast and Southwest, in-
termediate ones to the Far West, and the highest ones to

- the remaining States (the last-named grouping was called

North). This three-valued quantitative variable was called
Regional Location. Another quantitative variable was de-

. veloped to incorporate rura]-urban differences. The high-

est values wgre'assigned to large cities and their suburbs,
intermediate ones to small cities and towns, and the lowest
ones to rural areas. This variable was called Rural-Urban
Location. When Regional Location and Rural-Urban Lo-
cation were taken together they were culled ecither Area
of Residence or Residential Locale.

2.4. RECOMMENDATIONS

But what are the implications of this study? What can
it tell us about whatemight be done to make the results of
schooling more consonant with what we would all like
thiem to be? In our earlier work we outlined a number of
specific recommendations that grew directly out of the
findings. We decided not to enlarge on these recommenda-
tions here. Rather, we have focused on three persistent
themes, derived from our analytic work, that are not new
but that we feel are worthy of sustained attention. We
have called them purposeful attaimment, relevance, and

disciplined diversity. By stressing purposeful attainment
we mean to imply that we view education as being a pro-
cess of setting goals and specifyving objectives. From such
objectives, we feel, should flow a set of minimal standards
that virtually all students could attain. This we would
view as a fundamental change in the nature of instruc-
tional systems as we have known them hietoriczﬂly. By
relevance we mean that the content of education should
not just reflect occupational entry requirements, but
should relate mare closely to the probable range of life
circumstances anfl adjustments that the student will face.
Last, by disciplined diversity we mean that schools need
to break out of their traditional mold and try to attain
their common goiils and objectives in a number of different
ways .At the sime time, they should adopt accounting
methods and systems that will allow them to more ade-
quately assess tﬁe results of their efforts.

2.5. SUMMARY .

In the present-study we used the same body of data as
in our earlier studies but subjected it to more detailed
analysis and, on occasion, more powerful analytic tech-

niques. We explored some of our earlier hypotheses &
cs.

greater depth, and also examined a number of new topi
Most of our earlier findings were supported by these more
refined analyses. However, we did find that the role of
geographic locale was even less important in explaining
student achievement and motivation than our earlier work
had led us to believe. The same was true of sex: it made
little difference whether the student was a boy or a girl.
As in our earlier work, so too here did we find that differ-
ences in achievement between whites and nonwhites could
be explained almost completely by *differences in their
social background conditions. We did find, however, that
there was a “breaking point” in the relationship of achieve-
ment with social background conditions. In vther words,
below a given level of achievement there was very littl‘t
relationship, whereas above that level achievement in-
creased as the social background conditions became what
one might interpret as increasingly favorable. As an out-
growth of this and our earlier work, we concluded that
basic reforms were needed in the conduct and content of
the instructional process. Also needed was increased will-
ingness to try new approaches and attempts to learn from
them.

-~



PART 2: INTERPRETING GROUP VARIATIONS IN ACHIEVEMENT
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Chapter 3

DO THE SAME THINGS AFFECT DIFFERENT GROUPS DIFFERENTLY?

There is no doubt that ethnic groups differ in educa-
tional achievement: the question is why. It should be ob-
vious enough that the achievement level of one group does
not necessarily result from the same causal processes as
the achievement level of another. Even if the processes at
work are likely, within the hounds of the same national
culture, to be similar for all groups, they are just as likely
not to be identical. And vet two major studies in recent
years have made inferences about one group that were
based upon either: («) observations drawn from another,
ethnically different group; or (b) differences among these
and other groups. Thus Jensen (1969) sought to explain
Negro American achievement levels by menns of evidence

~drawn largely from studies of western Europeans and

“white Americans. He also attributed some of the differ-
ences between Negro Americans and these other groups to
causal processes observed only in the latter, Moynihan ap-
proached the same problem in terms of aggregate differ-
ences between Negro and white Americans, a procedure
that left him vulnerable to charges that, as far as Negroes
were concerned, he equated difference with deviance
(Rainwater and Yancey, 1967).

However, Moynihan later pointed out that although
Negro families were less likely than white to be headed
by a miale, the relationship between Negro family struc-
ture and achievement level did not appear to be high
(Moynihan, 1968%. This observation was later confirmed
by the ﬁrésent author and his colleagues: we noted that the
role plu_ted, by the quality of the relationship hetween child
-and parent or parental substitute nearly always exceeded
that played’by family structure as such (Mayeske et al,
1973a). | This tended to be so for each separate ethnic
group uf# well as for all groups combined. What we did not
yet know was how similar the groups were in this respect.!
We ‘were especially uncertain about the impact of school
factors dn each group, particularly as compared with fam-
ily backg‘{round factors.

The body of data at our disposal was originally gathered
by invesdjgators ideeply concerned about sociocultural fac-
tors in education}xl achievement, For this reason, it is easy
to forget, when reviewing these data, that the difference
between the highest and lowest achievement scores in any
individual ethnic group is always greater than the differ-

1 The usual procedure in such cases is to carry out a covariance
analysis, uking the ¥ statistic to determine whether the null
hypothesis E
1969). But since we wiere degling with very large samples, all com-
parisons m{xde in th;\s way would have led to rejection of the
hypothesis, \ :
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hould be :accepted (Beaton, 1964; Wilson and Carry, -

ence between that group’s average achievement score and
the average scores of the other groups, taken singly or
collectively. Qur data, then, are not ideally suited to the
analysis of within-group relationships. Nevertheless, they
provide an opportunity to explore two related areas: (a)
within-group relationships in one group that also hold
good for other groups; (b) among-group relationships that
also hold good for one group,

3.1. MEASURES OF SIMILARITY AND DIFFERENCE

Did these groups differ more in the way their achieve-
ment level was related to their family background or more
in the way it was related to their schools? Were there, per-
haps, no significant differences between them in either or
both respects? These were the questions uppermost in our
minds when we began the analvsis described below. But
we were also uncomfortably aware that the answers we
obtained to these questions would depend very much on
the way. we asked them. We needed, then, to examine the
statistical techniques we proposed to use, and decide how
we would interpret the mathematical relationships they
embodied. In studying processes about which so little is
known, it is more than ever necessary to guard against the
facility with which properties of a statistical measure may
be taken for properties of the data.

It is also necessary to be quite conscious of what one
thinks is going on, and not confuse it with any of the other
things that.may actually be going on. We started with the
basic observation that an analysis in which the achieve-
ment variable (ACHV) wax regressed on a variety of fam-
ilv background and school factors yielded a set of least-
squares weights that maximized the relationship between
it and the independent or regressor variables. For a given
group, then, these weights refleeted the relative emphasis
given to those variables in estimating that group’s achieve-
ment. This led us to our first question:

1. How similar would a group’s regression analysis
remain if some other group’s least-squares equa-
tion were used? *

In order to answer this question, we made two separate
estimates of ACHV and then correlated them. The first es-
timate, obtained from each group by means of its own
least-squares equation, wus designated A’s, and the second
obtained by means of some other group’s equation, A’.
We then gauged the similarity of these estimates by in-

2 Assuming, of course, that the equation was different, that is,
appeared to distribute the regressor variables’ influence differently.

17
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spectiﬁg the n{iagnitude of their correlation, r" \' : the
B O
higher the val&e, the more similtar. Similarity analyses of

this type were'performed for several different kinds of
equations (see sections 3.2 and 3.3.).

Our second question was:

2. How much of the varianee mn a group’s ACHV
would be lost if some other group’s least-squares
equation were used in lieu of the group’s own?

We answered this question by comparing the difference
between the following two correlational values: .

RSQ(A’0).—This value was obtained by: (¢) making an
estimate of a-group’s ACHV by meuns of an equation other
than the group’s #wn; (b) correlating this estimate with
the group’s ACHV score; (c) squaring the result.

RSQ(A’s) —This value was obtained by: («) making an
estimate of a group’s ACHV by means of its own leust-
squares equation; (b) correlating this estimate with the
group’s actual ACHV score; (¢) squaring the result.?

Our measure of loss in explained variance was then ob-
taiied by forming the following measure of difference:

‘ A:RSQ(z})’u)——RSQ(A’o)
This was our first kind of difference analysis. It was, us
will be seen below, conducted for u variety of equations.

. .4 .
Our third major question was:

3. How are the factors that enter into ACHV related
to the differences meusured by A?

" We answered this question by: («) using partial correl-
* tion techniques to partixl out the variance in ACHV as-
sociated with the other group’s equation; (b) regressing
the'residual ACHV so obtained on family background and
school factors. The chief advantage of this analysis was
that it gave us an indication of the nature of the differ-
ences between two groups. The A analysis, on the other
hand, indicated oniy the magnitude of these differences.

3.1.1. Factorial Analysis of the Structural Properties

Before proceeding further with our analysis, we had to
recognize that the structural properties of the covariances
among the variables used to estimate ACHV would play
a large role in the results.' We therefore began by using
factor analytic techniques to inspect these properties.
These techniques have been exhaustively described by
Horst (1965).

We performed-comparative factorial analyses for each
of seven ethnic groups and for two sets of variables. The
groups were: Indian American; Mexican-American; Puer-
to Rican; Negro; Oriental-American; white; and all groups

3 Since these are the group’s own least-squares weights, the ESQ
is the maximum correlation that can be obtained.

4 Inspection of the formula for the correlation of two weighted
sums shows that, when the rank of the matrix of independent
variables is one (i.e.,, when there 1s only one principal component),
two orthogonal equations can yield highly correlated estimates. But
as the rank approaches the order of the matrix (i.e., the number of
variables), decidedly different estimates can he obtained (Horst,
1966, p. 133). A more general formulation of the same phenomenon
has been provided by Gulliksen (1950).
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combined. The 2 sets of variables were a set of 6 family
background (FB) variables and a set of 10 school (SCH)
variables, plus 2 variables pertaining to one’s region of
residence. The first analysis focused on the FB variables,
while the second focused on the FB, SCH, and residential
variables combined. Since correlations were more readily
interpretable than covariances, we decided to factor-
analyze the correlation matrices. Similarly, since rotated
factors were more readily interpretable than unrotated
ones, we decided to use varimax rotation.* We limited our
analysis to ninth-grade students since the measurements
were most accurate at that grade level, that is, errors in
estimuting ethnic group membership were fewer and the
indices were more comprehensively measured. At the same
time, the dropout problem was not as severe as at the
higher grade levels.®

For each group, two principal components were extract-
ed. The percentage of variance each accounted for was:
Mexican-American, 60; white, 61; Indian and Negro, 62;
Puerto Rican and all groups combined, 63; and Oriental-
American, 66. The rotated factors will be found juxta-
posed in table 3.1 according to the similarity of their co-
efficients. It will be seen from the coefficients for “factor
one” in this table that Socio-Economic Status (SES) and
Family Structure and Stability (FSS), for almost every
group, tended to have higher coefficients than did the other
variables (the exceptions were for Oriental-American FSS
and white SES). In fact, there was enough consistency
from group to group to suggest that a similar (but not
identical) phenomenon was at work in each. This phe-
nomenon appeared to be, in essence, that SES and FSS
were highly related. Moreover, the attitudinal and moti-
vational variables—that is, the other sets of row variables
in table 3.1—tended to have a low-to-moderate relatiofi-
ship with both of them. Since SES and FSS were, in gen-
etal, more closely related to each other than to anything
else, and since they represented more the structural than
the behavioral aspects of the family, we decided to treat
them here as one variable. The name we gave this com-
posite variable was the same as the one used in the School
Study, namely, Home Buackground (Mayeske et al., 1972a,
p. 16).

As for “factor two,” the attitudinal and motivational
variables tended to have high values while SES and FSS
had low ones. The major exception was the Oriental-Amer-
ican group, whose FSS showed quite a high value on
the second factor. There was enough consistency in the
variables that were high and low on this factor for us to
conclude that thé correlations it chiefly represented were
those of the four attitudinal and motivational variables
with each other. Since these four variables, in large meas-

ure, reflected different kinds of parent-child involvement, |

we collectively labeled them Family Process—as, indeed,
we had done in the Achievement Study (1973a, p. 15).

5 All components having a root of one or more plus the next
smaller component were subjected to varimax rotations, These
routines were taken from Horst (1965). Unit diagonals were used.

6 The numbers of students and schools used in the analyses in
this chapter-are given in appendix A.
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| Table 3.1.—Comparative Factorial Analyses of Family Background Measures for Students at the Ninth Grade

Variable

Factor One: Home Background

| M P N ] w T
Socno-Econor_\xmc Status (SES) «.iiiiiiiiii i e s 97 90 93 97 98 76 85
Family Structure and Stability (FSS) ..vvuiiiiiin i iiiiaeaens e e vnnn 98 99 99 99 41 99 99
Expectations for Excellence (EXPTN) ...... cioviiiitiiiiiien vrvnnns 40 27 37 21 ' 26 18 17
Educational Plans and Desires (EDPLN) ... .. . 54 47 45 46 50 32 34
Study Habits (HBTS) ........ .. i iiiianin o o e, 34 48 49 32 41 41 41
Attitude Toward Life (ATTUD) ............. ..... . ... Corrnn s -03 00 -01 -01 -02 -01 14

Factor Two: Family Process

S0€10-EConomIC Status (SES) ..vviiiiinn ittt et s 23 43 37 24 19 66 53
Farmily Structure and Stability (FSS) ....ooiiiiiiiiiii ciiiiiiis 21 10 13 17 91 06 11
Expectations for Excelience (EXPTN) ........ ....... e i 92 96 93 98 97 98 99
Educational Plans and Desires (EDPUN) ....... ..o it vieve v oo, 84 88 89 89 87 95 94
Study Habits (HBTS) ...ttt iiiiiis it teieeeeeeaee aaes . 95 88 87 95 91 91 91
Attitude Toward Life (ATTUD) ... ittt iiiiiiiiiieeiiaes o e 99 99 99 99 99 99 99

W, 76.753. T, 128.108.

For the six FB variables, then, we found that although
the structure of the intercorrelations was by no means
identical for all groups, they were at least highly similar.
It followed that similar kinds of structural interrelation-
ship tended to obtain for each group no less than for all
groups combined.

This structure changed somewhat when the residential
and school variables were brought into the analysis. But
it changed in a fairly predictable manner. The reason was
that the data analysis model, in enabling us to incorporate
variables from different levels of analysis in the same
analytic framework, had also produced higher correlations
between some variables at the saume level than between vi-
riables at different levels. Meusures obtained from the
same or similar instruments normally tend to be highly
correlated with one another, and to form a factor when
entered into a factor analysis together. In other contexts
(e.g.. a test of metabolic rates), factors created in this way
have been called “instrument factors” (Cattell, 1957).
Here, on the other hand they are more likely to reflect
different levels of analysis than different “instrumentali-
ties.” Because such factors do emerge when school and
residential factors are brought into the analysis, we shall
merely summarize their nature; to describe the many co-
efficients for each group would be to describe the same
relationships over and over again.

We used two residential variables. One pertained to
rural-suburban-urban location, and was scaled so that the
higher the value, the more urban. The other pertained to
region of residence, and was scaled high for the Northern
states, intermediate for the Far Western states, and low
for the Southern States.” In addition, we used five student
body and five teacher variables; our earlier analyses had
showed them to be related to individual student achieve-
ment and motivation. The five student body variables were
the means, for each school’s students, of: Expectations for
Excellence; Attitude Toward Life; Educational Plans and
Desires; Study Habits; and Achievement. The five teacher
variables, also averaged by school, pertained to the teach-

7 See chapter 2 for t:he States included in each greup.

Aruitoxt provided by Eic:

¢

Note —-1 - Indian, M = Mexican-American, P .- Puerto Rian. N == Negro. O = Onenul-AMentan.;w =~ 'white, T _ Tota!l All ditits have been rounded to two places
of decimals and Ieading decimal points omuted The numbers of students from each groud included Ta these analyses ate B 28770 M, 5,030, P, 3,702, N, 37.265, O, 1,675;

ing staff’s: verbal skill mix; ethnic composition; training
and salary levels; preference for working with students of
different ability levels; and view of their teaching condi-
tions. We were interested in two questions here, both of
them subject to our previous criterion for the number of
factors to be extracted and rotated.®

1. How many factor§ would be retiined, and what
percentage of the total variance did thev account
for?

What was their nature (or composition) after
being rotated?

1o

Table 3.2 answers the first of these questions for the 6
family background (FB) variables, both alone and in com-
bination with*the 12 residential and school (FAS) vari-
ables. The two sets of percentages in table 3.2 are not di-
rectly comparable, because one is based on more variables
than the other. But comparison of the “number’” columns
provides valid indication of the dependence of FAS on FB.
For example, if FAS were completely dependent on FB,
then the number of factors for each group would not
change appreciably from one set of analvses to the other.
If the number increases, the extent of the increase is an
indicator of the additional variance brought in by FAS.

8 Viz, one more than the number of factors that have a' root of
one or greater. Answers to the second question depended in part
on the number of factors extracted, for the number and composition
of factors were not independent.

Table 3...—Number of Factors, and Their Percentage of Variance,
for Family Background, Residential, and School Factora

FB2 FAS®
Group Number Percent Number Percent
Indian.......ooiiiiiiiiiiinnns, 2 62 7 76
Mexican.......oooiviiiiiinnnn. 2 60 6 71
Puerto Rican.................. 2 63 4 65
Negro .....ooviiiiiiiiniinnn, 2 62 6 73
Onental .. .. ...........c..... 2 66 6 71
White ... 2 61 7 69
tTotal ciuiii i 2 63 6 69
s Family Background. " Family Background, Area of Resid and School
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It will be seen that there are some four to five factors more
in the FAS analysis for each group except Puerto Ricans
—an effect probably due to the fact that most of them live
in the same area and therefore go to school mainly with
each other. It will also be seen that although the factors
from the FAS analysis account for a greater percentage
of the variance, the percentage per factor is greater for
the FB analysis. For example, the percentage per factor
for all groups combined (“Total”) is 31 for FB and 12 for
FAS. This indicates a greater degree of dependence among
the 6 FB measures than among the 12 FAS factors.

What kinds of factors did we obtain from the FAS
analysis? The first one that could be readily identified for
all groups comprised the six FB variables. We therefore
called it Family Background. Two others were soon add-
ed: School Outcomes (the five variables relating to student
body achievement and motivation), and Teaching Staff
(usually, four of the five teaching staff variables).? Teach-
ing Conditions, the fifth teacher variable, tended to be
most highly related to School Outcomes.

The analysis showed clearly that each ethnic group was
subject to a different pattern of influence. For some, the
various residential variables tended to form a single fac-

tor, while for others each of these variable was a separate -

factor. Seldom was there much of a relationship between
Residential Location and any of the other variables. The
one exception was in the area of the teaching staff’s level
of training, and then the only groups affected (besides all
groups combined) were whites and Puerto Ricans.

The remaining factors tended to be specific to the dif-
ferent groups. Thus for all groups combined, two specific
factors emerged: (a) the individual student’s SES and
FSS, the student body’s ACHV, and the teaching staff’s
view of their teaching conditions; (b) the rural-suburban-
urban location of the school, the student body’s educational
plans, the teaching staff’s ethnic composition, and their
preference for working with students of different ability
levels. For the individual groups, the specific factors tend-
ed for the most part to be either admixtures of the afore-
mentioned variables or small variance factors of little in-
terest.

In sum, our factorial analysis showed that:

1. With regard to the factorial composition of the six
(individual) family background measures, the eth-
nic groups are highly similar but by no means
identical.

2. There is a discernible degree of similarity among
the groups with regard to some (but by no means
all) the factors that emerge when the residential
and school factors are brought into the analysis
with the family background measures.

These results led us to expect that the ethnic groups
would be found to differ most in the areas represented by
the residential ‘and school variables. However, we could
not tell from the results of the factor analysis whether or
not the group similarities would more than outweigh the

9 For whites, the teaching staff’s ethnic composition also tended
to have an appreciable relationship with School Outcomes.
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group differences. For an answer to this question, we
turned to a different type of analysis.

3.2. SIMILARITY ANALYSIS OF ETHNIC GROUP
ACHIEVEMENT SCORES

In section 3.1, we described a type of similarity analysis
in which an estimate of a group characteristic (in this
case, its achievement) was obtained by means of the
group’s own least-squares equation, and then compared
with an estimate obtained from the same group by means
of another group’s least-squares equation. To undertake
this analysis, the following sets of variables and weights
were used for the following groups.

SETS OF .VARIABLES

Home Background (HB).—This variable consisted of
the following family characteristics of the student: (a)
Socio-Economic Status (SES); (b) Family Structure and
Stability (FSS). It was called Home Background because

(it - helped to locate the student’s position in society from

a structural point of view.

Family Process (PRCS).—This variable consisted -of
the following characteristics of the student’s relationship
with his family: («) Expectations for Excellence (EXP-
TN); (b) Attitude Toward Life (ATTUD) (¢) ‘Educa-
tional Plans and Desires (EDPLN); (d) Study Habits
(HBTS). It was called Family Process because it refers to
the aspirations that the student and his parents have for
his schooling, the activities that they engage in to sup-
port these activities, and the student’s beliefs about his -
ability to improve his lot in life through the avenue of
education.

Family Background (FB).—This variable consisted of
Home Background and Family Process taken together.

i
|
Area of Residence and School (AS).—This variable con-

sisted of 10 school factors and 2 residential factors. Of
the school factors, five pertained to the student body's
achievement and motivational mix and five to the teach-
ing staff’s training and salary levels, view of their teach-
ing conditions, preference for working with students of
different ability levels, ethnic composition, and verbal i
skills. The two residential factors pertained to whether the
student lived in: (a) a rural; suburban, or urban area; (b)
the North, Far West, or South. Details on both the school -
and the residential factors will be found in chapter 2,

l

|

|

Family Background, Area of Residence, and School

(FAS).—This set of variables consisted of Family Back-
ground combined with Area of Residence and School.

SETS OF WEIGHTS

The weights employed in these analyses were the least-
squares weights obtained by regressing Achievement
(ACHV) against that particular set of variables for a
given group. For example: when the HB set was used, the

~weights were those obtained from a two-variable regres-

sion analysis; when the FB set was used, the weights were
those obtained from a six-variable regression analysis—
and so on. Similarly, the weights for a given ethnic group,




such as whites, were applied to each of the other groups
in turn. This procedure can be outlined in matrix form, as
shown below. Here, the rows indicate the groups from
which we have obtained weights (hence “FROM”), and
the columns indicate the groups to which we are applying
them (hence “TO”). Our purpose in each case was of
course to compare (or correlate) the estimates obtained.

To

i L] [ 4 N o w T

‘ Indian (') ....... 1 !|,M !|,P rl.N !3,0 !,|w !‘.T
Mexican (M)..... !M,l 1 rm,P ’M'N m.0 !M.w ’M-T
PuertoRican (P).rp,t  rp.M 1 N 10 rpW rpT

From Negro(N)....... M P 1 0 W rgT
Oniental (0) ..... rod oM P rgN 1 W T
White (W) PR ,.!w,l fw,M !w,P !w,N fw,o 1 !w,T

- Total (T) ........ rrd f]’,M nP N n.0 r]',w 1

In this matrix, the main diagonal elements are unity
since they represent correlations of an estimate with itself.
The correlations about this diagonal are not, however,
symmetric, since the correlations for any two pairs of
weights are based on a different covariance matrix. For
example, the correlation-for the weight pairs, r;, M is ob-
tained by applying the weights for Indians and Mexican-
Americans to the Mexican-Americans’ covariance matrix.
But for 7y, I, the same weight pairs are applied to the
Indian’s covariance matrix.

Table 3.3 presents, for each group and. set of variables,
a summary of the frequency with which correlational val-

ues of different magnitudes were observed when all the

other groups’ weights were applied in turn to that group.!®
Under each set of column variables will be found first the
highest correlational value (HI), then the median (MDN),
then the lowest. Thus for Indians’ Home Background, the
highest correlational value that we observed was 99. The
median, too, was 99—a very high concentration of values
at the upper tail of the distribution—while the lowest was
86. Since the difference between'the median and the lowest
values was only 13 points, we would be inclined to con-
clude that the degree of similarity between A’y and the
other estimates was rather high. In other words. when the

10 These summaries include the observed values for grades 6, 9,
and 12 but no distinction is made among them here.

Table 3.3.—Summary of Correlates of Achievement Estimated With Each Group’s Own Equation
and With the Equations of Other Groupa

other groups’ weights were used to estimate Achievement
for Indians on the basis of their Home Background, the
results were remarkably similar to those obtained with the
use of their own weights.

For the other groups’ Home Background, it will be noted
that the highest observed values are all the same while the
median values, except for Oriental-Americans, are prac-
tically the same. The lowest values, on the other hand, are
for Negroes. The same type of distribution—concentration
of values at the upper tail—was found for Family Process,
But the tails of the distribution, as can be seen from the
higher values in the “LO” column, did not stretch out as
far. Consequently, we incline to the view that the groups
are more similar with regard to estimates obtained from
the Family Process set of variables than from the Home
Background set. -

The values for Family Background were also high, with
only minor differences from the values for Home Back-
ground and Family Process. For Area of Residence and
School, however, a new kind of distribution was observed.
Both high and median valuesgstill tended to remain high,
but the way in which the Im&' values tailed off indicated
that the weights for some groups were yielding estimates
decidedly different from those obtained by means of each
group’s own weights. Fisplly, when Family Background
was combined with Area of Residence and School, the cor-
relational alues tended to more nearly resemble those of
the first-three sets, though their absolute values were
somewhat lower. As before, Oriental-Americans had lower
if not the lowest values.

In summary, then, we are inclined to conclude that the
estimates of greatest similarity were obtained for Family
Process, with Home Bﬁckgnjound ‘second, Family Back-
ground third, and the composite set,of Family Background,
Aren of Residence, anfl School fourth. The estimates ob-
tained from the Area of Residencg and School set were
the least similar of all. However, the range of values for
this last-named set showed that for some group kveights,
the estimates obtained were highly similar. The oné group
for whom the other groups’ equations tended to yield esti-
mates markedly different from their own was the Oriental-
American one, particularly for Area of Residence and
School.

Sets of Variables to Which Weights Applied . -
Family Backgreund,
Greup fo Which Home Background Family Process Family Background Area and School Area and Schoe!
Weights Applied Hi Mdn Lo Hi Mdn Lo Hi Mdn Lo Hi ‘Mdn Lo Hi Mdn Le
Indian ............ 99 99 86 99 99 93 99 97 88 96 91 30 98 94 78
Mexican .......... 99 98 92 99 99 95 99 97 92 98 94 61 98 96 90
Puerto Rican ...... 99 98 84 99 98 92 99 95 87 97 93 49 98 95 - 81
Negro ............. 99 97 78 99 98 94 98 96 89 97 92 42 97 95 80,
Oriental ........... 99 9 81 99 99 96 99 96 88 89 54 32 97 91 .72 9
White.............. 99 99 87 99 99 93 99 98 92 99 88 32 99 97 90
Total .....coovvvens 99 99 91 99 99 94 99 98 93 99 94 35 99 98 91

Nota—HI = highest value, MDN = median, and LO = lowest value. Leading decimal points have been omitted. “Totsl™ refers to total students, not column totals.
Q
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3.3. THE MAGNITUDE OF ETHNIC GROUP DIFFERENCES

In this section we introduce two additional groups and
three additional sets of weights. Let us first deal with the
groups.

In addition to the seven groups described in the previous
section, we decided to include in our analysis two groups
that we called Within (WN) and Among (A). The WN
group was obtained by subtracting from each student’s
achievement score the mean score for his ethnic group,
and then computing correlations and regressions with this
residual score as the dependent variable. We expected
these analyses to show how achievement (ACHV) was re-
lated to those family background and school factors that
were independent of differences in ACHV that were cor-
related with ethnic group membership. As for the among-
groups analysis (A), it consisted in taking, for each indi-
vidual student, the mean ACHYV score of his or her ethnic
group, and then regressing it against the corresponding
mean ACHYV scores on the regressor variables. The compo-
sition of the dependent variable in this operation is de-
scribed more fully below. ‘

The three sets of weights we introduced at this point
were ones from a within-groups analysts (WN), ones from
an among-groups analysis (A), and a set of unit weights
(U). We expected this last set of weights to give us an

* indication of what would happen when each variable was
weighted equally.’

3.3.1. Reducing the Volume of Differences

Obviously, to compute and interpret deltas for every
set of variables would have been more trouble than it was
worth. We therefore made the following adaptation of the
procedure already described in section 3.1. To reduce the
sheer volume of these differences, we formed them for only
two sets of variables: (a) the 6 family background vari-
able (FB); (b) the 18 family background, area of resi-
dence and school variables (FAS). In this way we obtained
the following measures of difference:

Ars=RSQ(FB)sv—RSQ(FB)o
Aras=RSQ(FB)s—RSQ(FAS)o

where the subscript B's represent each group’s own
weights and the subscript O’s other group’s. For example,
for the FB factors for whites, there was one of these deltas
for this ethnic group’s weights when paired with each of
the following other sets of weights: I, M, P, N, O, T, WN,
A, U—a total of nine in all. Across 3 grade levels, then,
there were 27 such values—and so on, for each of the other
groups. This volume was doubled since we had results for
both FB and FAS. Accordingly, in order to reduce the vol-
ume further, we averaged these deltas across grade levels
to produce a kind of grade-level composite. In table 3.4 the
deltas so obtained are portrayed on a scale running from
zero, for maximum similarity, to some of the largest com-
posite values observed (we chose this type of scale because

11 Actually, since we were working with covariance matrices, ap-
plication of the unit weights resulted in each variable being
weighted according to its variance.
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we had no measure of maximum difference). Bracketed
letters in the table represent values\thq tied with each
other on our scale. >

3.3.2. Analysis Among and Within Groups'

Table 3.4 shows that, for each group, the largest dis-
similarity value was observed for the A set of weights,
that is, the set obtained from the among-groups analysis.
This was so for both the FB and FAS variables. In fact,
the values observed for the A set usually exceeded by a
substantial amount the end-of-scale value of 12.!* Ob-
viously, then, the among-group weights gave a very dif-
ferent emphasis to these variables than did most of the
other sets of weights. The reasons for this are discussed
below. In addition, it is clear from table 3.4 that the scaled
delta values are usually larger and more dispersed for
FAS than for FB. The only exception, dlso discussed be-
low, is for the group called among.

Let us now review the results in table 3.4 for each group
in turn. For the first group, Indians, we can note that the
estimates obtained by means of the group’s own FB
weights were most similar to those obtained by means of
the Total (T) and Within (W) weights. They were least
similar, by a substantial amount, to those obtained using
the Unit (U) anq\Among (A) weights. For FAS, this sim-
ilarity was greatest for the T weights and least for the
sets of weights for Oriental-Americans (0), U, and A. If
we were to single out from these many sets of weights the
one ethnic group for whom these estimates were most sim-
ilar to those obtained by means of the Indians’ own
weights, it would be whites. The one ethnic group to which
the Indians, by these criteria, were most dissimilar was
Oriental-Americans.

For Mexican-Americans, the estimates obtained with
their own F'B weights were most similar to those obtained
with the Puerto Rican (P) weights and least similar to
those obtained with the U and A weights. For the FAS
variables, the Mexican-American group’s estimates were
most similar for the T weights and least similar for the U
and A weights. There was no one ethnic group that was
either most or least similar to Mexican-Americans for both
sets of variables. For the F'B set, they were most similar
to Puerto Ricans and least similar to Negroes, whereas for
the FAS set they were most similar to Indians and least
similar to Oriental-Americans.

For Puerto Ricans, on the other hand, the FB estimates
were most similar to those obtained from the weights for
Mexican-Americans and least similar to those obtained
from the U and A weights—and the same was true of the
FAS estimates. Hence Puerto Ricans were most similar
to Mexican-Americans (and only to them) on both counts.
In contrast, they were most dissimilar to Negroes for the
FB estimates and to Orientals for the FAS estimates.

Negroes showed most similarity for the T and WN
weights and most difference for the U and A weights, for
both FB and FAS. This was not surprising, since they
were the second most numerous group in the sample

12 There is no scale point for the A group, since the A weights
represent that group’s own least-squares equation.
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+.  Table 3.4.—Ordering of Groups According to Their Average Degree of Similarity With the Comparison Group

Group to Which Variable
Weights Applied Set Groups From Which Weights Were Applied
" Indian (1) ... FB [TWx]W[M,N] P o U A
FAS T [WWsM NP 0 UA
0 1 2 3 4 5 3 7 8 9 10 11 12+
Mexicanr (M)........... B PT,(W+,0)(I,W) N U A
FAS B o TWKP) N 0 u A .
0 1 2 3 4 5 6 7 8 9 10 11 12+
Puerto Rican (P) FB M{1,0,W,T,WN U A
FAS B B _ OMINTEWN W 0 UA
0 1 2 3 4 5 6 7 8 9 10 11 12+
Negro (N) ........... FB [TWr]l WM (P,O] u A
FAS W T WM P ) 0 UA
0 12 3 4 5 6 7 8 9 10 11 12+
Oriental (O) ........... FB M P.Ws] W LT N u A
FAS _ ~ ~ ~ N WaMW] T NP . U,A
. 0 1 2 3 a 5 6 7 8 9 10 11 12+
White (W) FB We T I.M,P[N,0| u A
FAS Wi T _ N[LIM) B ~ 0 P U A
- 0 1 2 3 a4 5 6 7 8 9 10 11 12+
Total(T) «ivevienenn.. FB (1, W,Wr)(N, M) P 0 . A
FAS _ [WWM[IN) B P o ) ! u A
0 1 2 3 a4 5 6 7 8 10 11 12+
Within (Ws) .......... FB W [I,T|[M.N|P,0,U A
FAS W TN M _ 1 u P 0 A
. 0 1 2 3 4 5 6 7 8 9 10 11 12+
Among (A)............. FB . T N M (LP]  [U,Wx] [0.W]
FAS  [NWNxIWLOUTIMP] _ ) ) ) L
0 1 2 3 4 5 6 7 8 9 10 11 124

Nore.—FB = Family Background: FAS = Family Background, Area of Residence, and School. Scale values represent the average delta values for grades 6, 9, and 12,
U designates the set of unit weihts. The brackets contain groups with the same value

(whites being the most numerous), and hence they could
be expected to contribute substantially to both I and WN.
As far as the other ethnic groups were concerned, for the
FB variables the Negro estimutes were most similar to the
Indian ones and least similar to the ones obtained from
Oriental-Americans. For the FAS variables, Negroes re-
mained most dissimilar to Oriental-Americans, but were
most similar to whites,
The estimates for Oriental-Americans also presented a
mixed picture. For the FB variables, they were most simi-
-lar to those obtained from the Mexi an-American weights
- and most different from those obtained from the U and A
weights. For the FAS variables, however, they were most
similar to the estimates obtained from the 'WN weights
and remained most different for the U and A weights, In
group tcirms, the Oriental-Americans’ FB estimates most
closely resembled those obtained from the Mexican-Ameri-
" eans’ weights and were most different from those obtained
from the Negroes’ weights. For the FAS variables, in con-
trast, the Oriental-Americans’ estimates were most similar
to those obtained from the whites’ and Mexican-Ameri-
cans’ weights (which were tied values), and different from
those obtained from the Indians (I).

The whites’ estimates, for both the FB and FAS vari-
ables, were most similar to those obtained from the groups
known as Within (WN) and Total (T), groups and most
different from those obtained by means of the U and A
weights. Since the whites were the most numerous group
in the sample, their similarity to the WN and T groups is
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even less surprising than the Negroes’. \When we compared
the whites’ estimates with the other groups’, we found
that, for both the FB and FAS sets of variables, the great-
est difference existed between whites and Oriental-Ameri-
cans. The greatest similarity, on the other hand, was
between whites and Indians for the FB variables and be-
tween whites and Negroes for the FAS variables.

The estimates obtained for the group known as Total
(T), for both sets of variables, most closely resembled the
WN and white estimates and are most different from the
U and A estimates. The statistical reasons for this have
already been explained in connection with the results for
Negroes and whites. For the same reason, the estimates
for the whites' weights were most similar to those of the
T group’s own weights and most different from those for
the Oriental-Americans’ weights. Once again, this was so
for both the FB and FAS variables. In addition, the In-
dians’ and whites’ estimates tied in their similarity to the
T group’s estimates for the FB variables,

We come at last to the two groups that were introduced
at this stage in the analysis. For both FB and FAS, the
group estimates we called “Within” were most like the
ones for the whites’ weights and least like the ones for the
A weights. When we compared the ethnic groups, we found
that the Within group’s estimates were most like the
whites’ and least like the Oriental-Americans’.

In the case of the group we called “Among” (A)- it may
help to recall the nature of the analysis before reviewing
the results. Here, the dependent variable consisted of the

Y
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group achievement means for the six ethnic groups. To
obtain the A weights, these means were regressed against

the group maans on the FB and FAS sets of variables. For -

FB, there were six independent variables, and for FAS
there were more variables than there were groups.” In
such cases, the squared multiple correlation will approach
or equal one. In our case, it happened to equal one for both
FB and FAS. Since there were so few groups, applying
another group’s weights to these group means also tended
to yield a high correlation. To form our deltas, then, we
found that we were subtracting a high squared correlation
from one, which was the value obtained from the least-
squares analysis for the Among group. For FB, the esti-
‘mates obtained by means of the other group’s equations

_were less than one. though never less than 0.8. For FAS,-
however, as more variables were brought in, the estjmﬁ(es

obtained by means of other groups’ equations/\ziéfded cor-
relational values that were closer to one, iird the deltas got
smaller. This is why the deltas we/ue/sé much larger for
FB than for FAS.

We are now in a positionl to review the results for the
Among group. Th/e/gﬁup’s FB estimates most closely re-
sembled those obtained from the Total weights and dif-

% fered most from those obtained from the weights for
* " whites and Oriental-Americans. For the FAS variybles,
“all the estimates were quite similar. In comparing ethnic

groups, we found that in the case of FB the **‘Among”’ esti-
Mmates for the group’s own weights were most like those
for. tj{tg'Negroes’ weights and most unlike those for the
whites* and Oriental-Americans’ weights. In the case of
FAS, the estimates were most like the ones for the Ne-
graes’ weights and least like the ones for the Puerto Ri-
cans’ and Mexican-Americans’ weights. Again, however.
we should recall that these differences were very small.

-3.3.3. Summary .

We have seen that, for both the FB and FAS sets of
variables, the estimates of achievement yielded by the
Among group’s weights are by far the most different from
the one’s yielded by each group’s own weights. On occa-
sion, the unit weights yielded the next largest differences.
But it seldom equaled the one observed for the Among
weights. On the other hand, when other groups’ weights
were applied to the six group means, the FB weights for
the Total and Negro groups yielded estimates that were
most similar to the Among group’s own, while the ones for
the white and Oriental-American groups yielded estimates
that were most different.

For the FAS variables, however, the differences were
very slight. They were smallest for the Within and Ne-
gro groups’ weights, and largest for the Puerto Rican and
Mexican-American groups’. In comparing ethnic groups,
we found that, for the FB variables, the Indians’ and Mex-
ican-Americans’ weights yielded estimates most similar to
each group’s own. The largest differences, on the other
hand, were yielded by the Orientals’ and Negroes’ weights.
For the FAS variables, the whites’ weights most often

13 Qur computer program was such that we were able to avoid
: dependence and singularity.

yielded the most similar estimates, while the Oriental-
Americans’ weights vielded the most different ones.

3.4. THE NATURE OF ETHNIC GROUP DIFFERENCES . -

We also attempted to learn more about tlw%ﬁﬁ‘erences
between ethhic groups by partialing out the variance in
their Achievement (ACHV) that wds associated with a
given equation, and then performing commonality analy-
ses of it. Consider, for instance, the white group’s least-
squares equation as applied to the Achievement of the
group called Oriental-Americans. By means of this equa-
tion, we obtained an estimated- ACHV score for each
Oriental-American student. This estimated score®vas then

. subtracted from the observed score, and the remainder,
which we called the residual ACHV score, could then be
regressed against any of a number of variables. In this
case, the residual ACHYV score could be interpreted as the
variance in ACHV for Orientals that was residual to the .
whites’ equation—and so on, for each of the others’
equations. R

Since we had been using a total of nine equations, there
were eight residual ACHV stores for each ethnic group.
When these scores were regressed against other sets of
variables, commonality analyses could be performed.
‘Since, us we have just seen, intergroup differences on
Family Background (i.e, Home Background plus Family
Process) were very small, we performed these commonal-
ity analyses with two sets of variables: (¢) Family Back-
ground (FB); and (b) Area of Residence and Scheol (AS).
The results were unitized so that the three coefficients
(two unique and one common) summed to 100 percent.
Comparisons were then made across grade levels of these
relative percentage values. Although some grade-level dif-
ferences were observed, it was especially noticeable that
the percentage uniquely associated with AS consistently
tended to exceed the corresponding percentage for FB.
To u lesser extent, the percentage for AS also tended to
exceed that for the common portion. However, since the
groups appeared to differ most in terms of AS, we have
chosen to summarize here, for each of the three grade lev-
els, the number of times that the unique percentage value
for AS exceeded that of FB (see table 3.5).

[

Table 3.5 —Summary of Commonality Analyses of Residual Achieve-
ment Variance for Family Backkround, Area of Residence, and
School .

Group Equation to Which Variance is Residual

Group I M P N O W T WN A
Indian (1) «ooonvvnnnnn. - 3 2 3 3 2 3 3 o
Mexican (M) .......... 2 - 3 3 3 1 2 2 1
Puerto Rican (P) ..... 2 3 - 2 3 3 3 3 1
Negro (N) ............ 3 3 2 - 3 2 3 2 -
Oriental (O) .......... 2 3 3 2 - 2 2 2 1
White (W) ............ 2 1. 2 0o 3 - -1 0 O
Total (T) ...oeiiinnnnn 2 2 3 3 3 2 - 3 o
Within (WN) .......... 3 1 2 2 3 2 3 -~ 0
Among (A) ... o 0 o0 0 0 O O 0 -

Note.—Cell entries represent the number of times that the unique cosficient for
Area of Residence and School exceeded that for Family Background. The maximwm
value possible was 3 and the minimum 0. . P
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1t will be seen that most of the cells in table 3.5 have
entries of two and threes. This indicates that, for a pre-
ponderance of the grade levels, the unique coefficient for
AS exceeded that of FB. Another way of saving this is
that Area of Residence and School accounted for a greater
proportion of the residual variance more often than did
Family Background. There were, however, some instruc-
tive exceptions for whites and the Among group.

For whites, the percentage of variance in the residual
ACHYV score that was accounted for by AS tended to ex-
ceed that accounted for by FB less frequently than it did
for the other groups. Since the whites, being more nu-
merous than any other group in the sample, played tha
largest role in the Total (T) and Within (WN) equations,

"we would expect the variance in ACHV that is residual to

these equations to be spread more evenly here in its asso-
ciation with FB and AS, because of the aforementioned

role of AS for whites. Similarly, more of the whites’ va-

riance in ACHV that is residual to the Negroes’ equation
is accounted for by FB than by AS. What these results, as
well as those obtained when the other groups’ equations
are applied to the whites, suggest is that the other groups’
equations (except the Orientals’) give greater emphasis to
the AS variables than does the whites’ own equation. Con-
sequently, there is less residual variance to ACHV that
can be associated with the whites’ AS.

The other notable exception was the Among group.
When we computed this group’s residual ACHV score for
each of the other groups’ equations and regressed it against
FB and AS, we found that all of this residual variance
could be explained, but that it was completely confounded.
In other words, the R-squares for the residual variance
were 100 in each case, but the unique percentages were
zero and the common portions were 100. Similarly, when
we first partialed out the residual ACHV scores within
each group for the Among group’s equation, we found that
the AS set rarely accounted for more of the residual
variance than did the FB set.

34.1. Summary

What these analyses showed wus that more of the vari-
ance in each group's own achievement that was resjdual
to the other groups’ equations could be uniquely associated
with their area of residence and school than with their
family background, Since each group's residual variance
in this respect was the variance that could not be associ-
ated with some other group’s least-squares equation, it was
used to indicate how much relations among the students
in that group differed from those in the other groups. We
concluded, then, that the groups tended to differ more
from one another in area of residence and school than in
family background-—that is, insofar as these two sets of
factors related to their level of achievement. This asser-
tion, however, needed to be qualified somewhat for whites
and did not apply at all to the differences among the
groups. Finally, it was family background rather than
area of residence or school that tended to account for the
residual differences (residual, that is, to the among-group
ditferences) among the students within each group.
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wll Toxt Provided by ERIC

2. Unit (W)

3.5. SPECIAL TOPICS

The preceding analyses stimulated us to explore two *
special topics:

1. What results would be obtained if we used mixed
sets of weights?

2. How similar would the results remain for a partie-
ular grade level if they were obtained by means of
weights from some other grade level?

3.5.1. Analyses With Mixed Sets of Weights

The purpose of this analysis was to compare the loss in
explained variance (that is, variance in ACHV), by sub-
stituting a number of mixed sets of weights for each
group’s own. The first such combination of weights was
as follows:

Ares of Residence
and School (AS)

Each group's own
Each group's own

e _Family Background (FB)
1. Total ()

How much loss in explained variance would there be if
each group had the same FB weights but its own AS
weights? The situation might be compared to one in which
an investigator wants to assume a common. least-squares
equation for student background variables, but wants to
fit an equation to each se} rate group on the basis of the
different treatment they have received. We also ran these
same analyses using the set of unit weights in lieu of the
Total weights. If the loss was small, it indicated that an
investigator might conserve on degrees of freedom. by
using the set of unit weights instead of fitting for the
Total weights.'

Area of Residence

___ A Family Background (FB) and School (AS)
3. Each group’s own Total (T)
4. Each group’s own White (W)

Ho‘z{v much loss in explained variance would there be if
each group had its own least-squares weights for Family
Background but some other set of weights for Area of
Residence and School? We asked this question using both
the Total (T) weights and those from the white group,
the former because they represented the differences among
all schools in the sample, and the latter because the whites’
schools were considered by some to have bef®g resources.!®
This second set of analyses might be compared to a situa-
tion in which students with a common school experienco
were treated differently by their families.

The resulting delta values were averaged across the
three grade levels (table 3.6).'* It will be seen that the

“ These analyses were perfarmed by first computing an estimated
ACHYV score with elthsr the Total or the unit equation, and then
entering this estimate into the regression analysis with AS.

15 These analyses are performed in a manner similar to but the
reverse of the earlier ones. In other words, an estimate of ACHV
is obtained.Wwith the weights for Area of Residence and School, and
is then entered into the regression analysia with the weights for
Family Background.

18 Analyses involving the Unit weights were performed only for
the ninth grade.
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loss in explained variance is rather small for most groups.
In fact, for the first set of mixed weights (rows 1 and 2)
the losses are large only for Oriental-Americans and
Negroes (for the latter, only when the Unit weights are
used). And even these losses are probably small enough
_to warrant use of a common equation for all students.
For the second set of mixed weights (rows 3 and 4), the
losses are roughly the same as for the first set, though
with fewer extreme values. The whites’ AS weights yield
slightly larger losses for the Indian and Mexican-Ameri-
can groups. Overall, however, the differences between
rows 3 and 4 are negligible. Whether or not it would be
worth an investigator's while to perform such analyses
- would depend upon the particular circumstances involved.
In the present case, the returns seem rather small.

3.5.2. Trends Across Grade Levels

Suppose that, for each grade level, we wanted to pick
one equation for which-the loss in explained variance was
small. In other words, that equation could be used to char-
acterize each ethnic group’s achievement at that grade
moderately ‘well. What would this equation be and how
might it compare \vith those obtained from other grade
levels? This was the question that we asked ourselves at
this stage in the analysis. ‘

On the-basis of our earlier analyses, as summarized in
tables 3.8 and 3.4, we were inclined to choose the Total
equation fromeach grade as being the one that represented
each group most consistently. The major exception was
the Oriental-American group, .for whichr the Mexican-
Americans’ or whites’ equation seemed to provide a better
fit. Our next question was whether this equation described
results for the other two grade levels well enough to be
used in lieu of all the other equations. Accordingly, we per-
formed delta analyses by obtaining estimates of achieve-
ment at each grade level for each of the three equations,
and then comparing the variance in achievement that was
explained by these estimates. At the sixth grade, for ex-
ample, we obtained the difference between the R-squares
for both the sixth and ninth grades’ and the sixth and
twelfth grades’ equations. These delta values, a.. well as
those for the other grade levels, are shown in tabie 3.7.

Table 3.6.—Average Loas in Percentage of Variation in Achieve-
ment Explained by Using Mixed Equations in Liew of Each
Greup’s Own Equation

Weilghts Used Greups
Family Ares and
Backgreund Scheel 1 M [ 4 N o w
Total ....... rEach Group's. .. A
. Own .2........ 2 25 25 1 4 2
Unit ... ..... Each Group's .
' OWN “.oovuenes 2 3 2 4 6 2
Each Group’s
Own .. Total ........... 3 2 36 26 3 1
Each Group's
own .. 2. White........... 33 23 33 26 3 -

Nora~1 = Indlan; M = Mexican: P = Puerto Riean: N = Negro: O == Orlental;
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. ences for the sixth grade compared with the twelfth grade

Table 3.7.—Loss in Percentage of Varistion im Achievement Ex.
plained by Using Other Grade-Level Equations in Lieu of Each

Grade-Level's Own Equation .
It will be seen that the losses are smallest. for-the grade -
levels that are closest to one another. Thus for Family
Background, both alone and when combined with Arep of
Residence. and School, the losses are smallest for the sixth
grade compared with the ninth grade, and the ninth grade
compared with the twelfth grade. In contrast, the differ-
are the largest observed. rHowever. even these latter do |
not exceed 5 percent. ' ‘

These results suggested to us that the equation we were
looking for might well be the Total equation for the ninth

grade. Its losses are quite small, as can be seen from the
“Ninth” rows and columns in table 3.7.

3.6. SUMMARY AND CONCLUSIONS

In this chapter we investigated the degree to which two
or more ethnic groups resembled each other in the way one
of their characteristics, Achievement (ACHV), was re-
lated to two others, namely, the sets of variables called: '
(a) Family Background’{FB); (b) Area of Residence and
School (AS). For each ethnic group, regression analysis
yielded a set of weights that maximized the relationship
of ACHV with these other characteristics. The degree of
similarity of resemblance between the ethnic groups was
then studied by applying each group’s weights to each of -
the others in turn. In this way we were able to compare: -
(a) the extent of intergroup similarity; (b) the extent of
intergroup difference; (¢) the nature of this difference.

Grade Lovels
Family Background,
Area of Residence
Family Background and Schoel
Group’s Weight Sixth  Ninth Twelfth Sixth  Ninth Twelith
Sixth Total ... -~ 3 4 - 3 4
Ninth Total ... 2 - 0 3 - 1
Twelfth Total.. 4 0 - 5 1 -

i

l
i
|
|

3

3.6.1. Intergroup Similarity

The first kind of comparison was made by correlating 1
one estimate of ACHV, obtained by means of each group’s
own least-squares equation, with another estimate, ob-
tained by means of some other group’s equation. Such
analyses were performed for each ethnic group. We found .
that, for various subsets of FB, both separately and when
they. were combined with' the residential and school vari-'
ables, the correlational values usually ranged in the mid- |
to high 90’s. To us, this indicated a high degree of simi-
larity between most of the groups. For AS, however, the
correlational values tended to be lower. This suggested to
us that most of the difference between groups could b‘i
attributed to differences in their residential and school
variables.!? |

l
mo of reasoning was also supported by a factor analysie
of FB and AS that showed a much greater degree of similarity
acroas ethnic .groups in the structure of the FB variables M}

than when they were combined with the AS variablea.
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Table 30.—Other Groups’ Weights Yielding Estimates of ACHV

f
£ Most and Least Similar tp Those Yielded by Group’s Own Weights
\

kN €thnic Groups From
Which Weights Applied
Family Background
{ ) Family Background Area and School

Ethnic Greup to Which Most Least Most Least
Weights Appiied Similar  Similar  Similar  Similar

Indian (1) ....oooiiihinnnn, w (o] w (o]

Mexican (M) ............. p N | o .

Puerto Rican (P).......... M N M (o]

, Negro(N) ................ ! (o] w (o]
Oriental (O) .,............ M N Norw |
White (W) ........oooeoe. ] o N o
Total .....coiviviiiii. Worl 0 w 0

*The ethnic group or groups whose least-squares equation explained a propor.
tion of variance in ACHV that was mowst wimilar to the proportion explained by
the group’s own equation. .

* The sthnie group or groups for which this same operation yielded the least
similar proportion of explained \uriunce in ACHV

3.6.2. Intergroup Difference

The next kind of comparison involved forming the dif-
ference between two squared correlational values (R-
squares): (a) a value representing the proportion of vari-
ance in AHCV that could be explained by the group’s own
equation; (b) a value representing the proportion that
could be explained by some other group’s equation. The
difference wis formed both for FB alone and for FB in
combination with AS. Analysis of such differences showed
that the ethnic groups' least-squares equations gave re-
markably similar resylts for all these factors. Their rel:-
tive similarity and difference can be summarized in tabu-
lar form (table 3.8).

It will be seen from the “Least Similar” columns in table
3.8 that Oriental-Americans are the one ethnic group
whose weiglits most frequently vield estimates of ACHV
that differ most from those yielded by each group's own.
Moreover, this tendency is most promounced when both
FB and AS are included in the analysis. No such tendency,
however, is exhibited by the groups in the “Most Similar*
column. For instance, the Indians’ equation yielded the
most similar results three times for FB but only once for
FB and AS combined.

3.6.3. The Nature of Intergroup Difference

| We also compared the roles of FB and AS in ACHV by
computing a residual ACHV score from which the vari-
ance in ACHV associaied with some other group’s weights
had been partialed out. This residual score was then re-
gressed against FB and AS."* We found that, for each
group, more of the residual variance could be associated
with AS than with FB, although this was-met quite so true
of the white group as of the others. This, then, was yet an-
other way of observing that most ethnic-groups® weights
differed from one another more in terms of their area of
residence and school variables than in terms of their fum-
ily background variables.

B We dld not do this for FB alone, since the delta values were
nearly al\uys very small.
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2*6 4. Intcr;ronp Differences and lndmdual
Differences Within Groups ,
Studies by other investigators, who had compared eth-
nic groups as if they were all subject to the same internal
processes, led us to seek. more meaningful bases for com-
parison. Two in particular seemed worth exploring:

1. The extent to which each group’s mean ACHV,
when regressed against its own \fumily background,
residential, and school factors, yielded weights
that accounted for the variance in each of the other

. ethnic groups' ACHV. We called this “the among-
groups analysis.”

2. The extent to which the welghts for each ethnic
group accounted for the variance in ACHV among
six ethnic groups.

,

We applied the weights from the among-groups analysis
to each ethnic group in turn, and®hen compared the re-
sults to those obtained with the other weights (including
that group’s own). We found that the Among weights con-
sistently yielded rather poor estimates—estimates that,"
indeed, were often two.{o three times worse than those, \
obtained with the other\\ﬁlghts Similarly, when the va.
riance in ACHV associated with the Among weights was

partialed out. there was a tendency for more of the resi- '
dual variance to be uniquely associated with FB than with
AS. By these criteria, then, the students in each ethnic
group would appear to differ more in theé-way their
achievement relates to their family background than in
the way it relates to their aren of residence and school.

We: next applied the weights for each separate ethnic
group to the differences among the six ethnic groups, and .
compared the results with those obtained with the Amon:
weights. We found that the estimates were still poor for
FB alone but remarkably good for FB combined with AS.: -
We attributed this latter result to the fact that therg were
more variubles being weighted than there were groups on 1
which observations were based. Consequently. much of the 4
uniqueness attributable to a set of weights was offset. .
When we first partialed out the among-groups variance
in ACHV that was associnted with n given ethnic group’s .
weights, we found there was complete confoundmg In
other words, the residual variance could not be uniquely
associated either with one of the family background vari-
ables or with one of the residential and school variables.

We are inclined to conclude, on the basis of these com-
parisons, that . eights devived from the dilferences among
groups do not explain individual differences in achieve-

Y

* ment among the\ members of a particular ethnic group.

These variations are far better explained by weights de-
rived from differences hmong the members of any other
ethnic group. Conversely, the among-group differences
are not well explained by the weights for each separate
ethnic group; if they seem to be, it is because of statistical
redundancy, and becayse a group that ranks high on one - -
variable tends also to rank high on the others. In other
words, differences among groups do not explain individual .
differences in achievement within groups. However, in
explaining differences among groups it makes little differ-"

7
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for the are: of residente and school variables. These analy-
ses yielded losses in explained variance that were usually
as small or smaller than the ones observed when some

other group’s weights were used., .

ence which variable one weights high and which low, be-
cause each variable is so highly correlated with the others.

N

3.65, Special Topics . We also attempted to find a single least-squares equation
that could be used for alk ethnie groups and grade levels,
The ninth grade’s equation was found to meet these con-
set of weights was used for the students’ family back-  ditions moderately well for all groups except Oriental-
ground variables but their own ethnic group’s welghts Americans, - for whom it provided a rather poor fit,

We flso examined the effect of using mixed sets of
weights. For example, for one type of analysis a common

Aruitoxt provided by Eic:
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Chapter 4

IS GROUP ACHIEVEMENT SOCIALLY DETERMINED?

In the Achievement Study, we succeeded in demonstrat-
ing that, as more and more factors related to each ethnic
group’s social background were included in the- analysis,
the average group achievement scores came increasingly
to resemble each other (Mayeske et al, 1973a, pp. 125-
127). In this chapter we propose to find out if the same is
true of several other points on the group achievement
curve. The points in question are the10th, 25th, 50th, 75th,
and 90th percentiles.

Our major interest was in how the distribution of
Achievement (ACHV) for whites compared with that for
the other ethnic groups. We therefore computed the per-
centage of each ethnic group whose scores exceeded the
above percentile points in the distribution of whites’
scores. For example, we asked such questions as: What

percentage of Indians exceeded the 10th percentile point.

for whites?! We performed these computations on each
ethnic group’s distributions both before and after making
allowance for the relationship of ACHV with a number of

social background variables. The sets of variables used to

define each adjustment condition were the same as those
used in the previous chapters.? They were entered into the
analysis as follows:

None (N). Under this condition, the percentages were
computed betore the relationship of ACHV with any of
the other background:factors had been allowed for.

Home Background (HB). Under this condition, the per-
centages were computed after the relationship of ACHV
with the two HB variables of Socio-Economic Status and
Family Structure had first been allowed for.

Family Background (FB) Under this condition, the per-
centages were computed after the relationship of ACHV
with the six FB variables had first been allowed for. These
six variables were the twe HB variables plus Expectations
for Excellence, Attitude Toward Life, Educational Plans
and Desires, and Study Habits.

Family Background, Area of Residence.and School At-
tended (FAS). Under this condition, the percentages were
computed after the relationship of ACHV with the 6 FB,
2 area of residence, and 10 school variables—a set of 18
variables in all-—had been allowed for.

The term “allowed for,” as used in this account of the
adjustment conditions, means that we adjusted each stu-
dent’s observed ACHV score (Y) by subtracting from it
an estimated ACHV score (Y’). In the case of Home Back-
ground, for example, this estimated score was obtained by
weighting a student’s scores on the Socio-Economic Status

Q
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and Family Structure variables, then adding them up. The
weights were obtained by regressing ACHV on these two
variables. The distribution of these adjusted or residual
scores, Y ~Y’, was then computed for each separate ethnic
group.® This affected not only the group ACHV means but
also, as can be seen from table 4.1, the dispersion of the
scores about their means.* Thus, as we can see from table
4.1, there was a progressive decrease in the magnitude of

Table'l.l.—Variation in Achievement Scores for Each Ethnic Group
Before and After Adjusting for Social Background Conditions:
Ninth-Grade Students

Adjustment Conditions

Ethnic Group None HB8 Fs FAS
Indian ....ooiiiiiiiiiiiiians 10.48 9.38 8.02 6.99
MexXiCan .....ouiiiiiniirnnnans 11,98 9.96 8.42 6.99
Puerto Rican ............. ... 11.29 10.68 9.35 7.70
NEGrO ...ttt 957 839 734 643
Oriental ............... ..., 13.41 11.20 8.89 9.15
Whlte° ......................... 10.71 8.45 6.84 6.31
Other®..........ccciiiiiiinnn, 17.52 17.19 16 38 11.87
Total ..., 13.79 9.71 8.17 6.62

* The unweikhted number of students who identified themselves as “Other” was,
4.160. The number of students for the remaining groups is given in table 3.1,

each gr(;up’s dispersion as a function of the different ad-
justment conditions. After all the background variables
had been allowed for (i.e., the adjustment condition known
as FAS), the variances were about one-half to two-thirds
their initial value (i.e., their value under the “None” ad-
justment condition. Since these changes were not of the
same magnitude for each ethnic group, it occurred to 'us

‘that the percentage of each ethnic group exceeding a se-

lected white percentile point might not always decrease in
a progressive manner as allowance was made for ever
more background variables. And, as will be seen, this is
what happened. .

It should be noted that table 4.1 includes a new group
called “Other.” This is the group .of students who either
identified themselves as belonging to some group other
than the listed ethnic groups or who failed to indicate any

1 The 10th percentile point for whites is the point on the distribu.
tion of their ACHV scores such that 90 percent of them exceed it
and 10 percent fall below it.

2 For definitions, see chapter 2.

3 The weights and intercepts from a “Total” regression analysis
(i.e., one that used all students combined) were used for each
adjustment condition.

¢ The numbers of students included in these computations were
the same as those in table 3.1.
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ethnic group membership whatsoever. They are therefore
a diverse group of unknown origin and, as such, useful to
these analyses. Their achievement is also more variable
at each grade level than the other ethnic groups’. However
their proportional representation in the sample decreases
from roughly 3 percent at the sixth grade to uboup 1 per-
cent at the twelfth grade. Accordingly, the computations
for this and all the other groups were based upon values to
which the appropriate sampling weights had been applied.

A word of caution here concerning differences between
grade levels. The rates at which students drop out of school
are not constant across grade levels or ethnic groups. The
incidence of dropouts is usually much greater for the non-
white groups, especially Mexican-Americans and Indians.
As a result, a Mexican-American, say, who remains in
school through the twelfth grade may well belong to a
group that is more select, in terms of factors that favor
school attendance, than does his white counterpart. We
therefore gave most of our emphasis to the average of
these grade-level results? .

4.1. COMPARISONS AT WHITES' 10TH PERCENTILE

Table 4.2 shows what percentage of each ethnic group
at ‘each grade level exceeded the whites’ 10th percentile
point for achievement when the different adjustment con-
ditions were applied. The way to interpret this table is
to remember that if the point for the ethnic group being
compared with the whites were completely coincidental
.with theirs, then 90 percent of them would exceed the
whites’ point. We can see from table 4.2 that before any
background conditions have been allowed for (i.e., the
“N” column), Oriental-Americans are closer to the whites’
90 percent than any other nonwhite group, especially at
the ninth grade. Similarly, Puerto Ricans have the lowest
percentages at grades 6 and 9, and Negroes at grade 12.

For each grade level, however, as more social back-
ground comlitions are allowed for, the groups tend to ap-
proach 90 percent. But they do not do so in a uniform man-

5 The numbers of students and schools included m these analyses
are given in table 6.1.

ner: for example, Puerto Ricans and Other are the only

groups with percentages that increase with each additional

condition of adjustment.® The remaining groups have
percentage values that oscillate as they approach the final
adjusted values (i.e., the “FAS” columns). After all the
background variables have been allowed for, Puerto Ricans
and Mexican-Americans have the lowest percentage val-
ues. They are about 10 percent lower than they would be
if thev coincided entirely with the whites’ values. Next
lowest are the values for Indians, while the values that
come closest of all to the whites’ are those for Negroes,
Oriental-Americans, and the group called Other.

We can perhaps most readily summarize these results
by forming the average differences between the whites’
and nonwhites’ percentages before and after all the ad-
justment conditions have been met.

In the following table, the “Before” columns correspond
to the “None” condition and the “After” columns to the
FAS condition, while the “Shift” column shows the dif-
ferences. The “Before” and “After” values were computed
by subtracting the :tverage percentage for the “None” or
FAS condition from that for whites, the latter being 90.
The “Shift” values were obtained by taking the difference
between those “Before’” and “After” values.

Percentage Differences

Group Before Rank After Rank  Shift
Indian ...oov ceien aieeiens 24 2 6 4 18
Mexican .. ..oiiiiiinanns . 31 3 9 5 22
Puerto Rican ..... .... ... 44 6 10 6 34
Negro..... .. « «eenen . 38 5 3 2 35
Oriental .. .. .. ... ..o 10 1 3 2 7
Other ..ooiiee viivivnininnns 33 4 3 2 30

It will be seen from the “Rank” columns that Oriental-
Americans are closest to whites before any adjustments

6 The reader will note that in table 4.2 and those that follow, the
percentages do not always increasé or decrease in a progressive
manner. But it is not a requirement of the analysis that they do so.
A slight irregularity in a group's distribution or suppressor rela-
tionships cdn readily produce such variations, and some groups are
more subject to these than others.

Table 1.2.—Percentage of Each Ethnic Group Exceeding the Whites’ Tenth Percentile Point, Adjusted
for Social Background Conditions .

Adjustment Conditions Adjustment Conditions
Grade Grade
Ethnic Group Leve! N HB- F8 FAS Ethnic Group Level N HB8 F8 FAS

indian........... s 120000000 72 83 80 B4  Negro .............nn 12,0 44 62 54 84
L= TN 72 74 81 84 N |- TR 57 55 64 87
\ [ T 54 75 77 84 [ P 54 69 64 89
. Average......... . 66 77 79 84 Average........... 52 62 61 87
Mexican.....c.cooieenn 12, coivinnnn 60 74 74 81 Onental ......... ... 12,0000t 79 85 82 84
[ TN 65 61 72 ' 80 [ TR 87 83 88 88
[ T 52 68 69 81 6 7% 83 83 a8
Average........... 59 68 72 a1 Average........... 80 84 84 87
Puerto Rican ........ 12 c0ciiiien 51 68 68 79 Other ..ooovivviaiann 12..00ieeenn 64 83 83 86
[ TN 52 56 70 81 L= TN 59 77 85 87
6.iiininnnn 34 58 63 80 [ 7N 47 79 80 88
Average........... 46 61 67 80 Average........... 57 80 83 87

«

NotE.—N = not adjusted for prior conditions. HB = adjusted for Home Background; FB = adiusted for Family Background. FAS = adjusted for FB, Area of Residenee

“ 74 S~hool Attended.
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have been made, but that after the adjustments have been
made they share their position with Negroes and Other.
Puerto Ricans, on the other hand, retain their same rela-
tive standing. However, the greatest “Shift” values occur
for Negroes, Puerto Ricans, and Other, and the lowest for
Ornental-Americans.

4.2. COMPARISONS AT WHITES’. 25TH PERCENTILE

In table 4.3 we can examine, with the same set of ad-
justments aatbefore, the extent to which the nonwhites’
pementafes exceed the whites’ 25th percentile point. In
these anulyses, then, if the members of each nonwhite
group were just like the whites, then 75 percent of them

would have scored above this point. We can see that before -

any background variables have been allowed for, Puerto
Ricans and Negroes lave the lowest average percentages
while Oriental-Americans have the highest. There is some
variation here by grade level, particularly for Indians and
Puerto Ricans.

As the background variables are entered into the analy-
sis, the separate group values ténd to approach the whites’
value, that is, 75 percent. But the tendency is not uniform.
Thus, the values of all but the group called Other increase
slightly and then decrease slightly, for at least one grade
level, before finally increasing again. For Other, the val-
ues increase or stay the same but do not decrease. After
all the background variables have been allowed for, it is
the Oriental-American group that comes closest to (and,
in one case, attains) 75 percent. It is followed cloxely by
Other, which is followed in turn by Indians and Negroes,
Lovrest of all were the values for Mexican-Americans and
Puerto Ricans. The results can be tabulated as m _the
previous section. '
The “Rank’” columns show immediately that, both before
and after adjustment for the full range of hackground
conditions, Oriental-Americans are most hke whites and
Puerto Ricans least hke. The other groups, however,
change their relative standing somewhat: ‘Indians and
Mexican-Americans move down, while Negroes and the
Other group move up. By far the largest shift of this na-

>

Percentage Differences

Group Before Rank After Rank  $hift
Indian . ..o e 32 2 i0 4 22
Mexican .. ...... .ol 39 4 15 5 24
Puerto Rican .. .... ...... . 51 6 17 6 34
Negro...... civviiviiniiinnns 49 5 8 3 41
Onental ............... ... .1 1 3 1 8
Other . .. . .. .. .. . 35 3 5 2 30

ture is for Negroes and the smallest, as already stated, is
for Oriental-Americans, The other groups are closer to-
gether in value. )

4.3. COMPARISONS AT WHITES’ 50TH PERCENTILE

The pattern that emerges when the nonwhites’ scores
are compared in terms of the whites’ 50th percentile point
is, as can be seen from table 4.4, similar to the patterns
already noted. However, there are walso some notable de-
partures from those patterns. Here, if the members of
each nonwhite group were exictly like the whites, then
50 percent of them would Lave scored above this point.
Oriental-Americans, on the average, come very close to
matching the whites>50 percent; at the sixth grade, in-
deed, they actually exceed 1t (see the "N column). All the
remaining ethnie groups have much lower absolute values:
Indians and Other trail the Orientals by reughly 20 per-
centage points, and Mexican-Americans, Negroes, and
Puerte Ricans (in that order) by still more. There are,
liowever, some notable variations at grade level for all
groups. ‘

Asin the previous analyses of this type, the percentages
tend to inerease (though sometimes irregularly) as more
of the background variables are allowed for. The most
noteworthy exception is the Oriental-American group at
the sixth grade: its absolute value, us we have seen, is 55
percent, or 5 percent moere than the whites’. For the HB
and FB adjustments, these sume sixth-grade Orientals fall
short of the whites' percentage by five percent, while for
the FAS adjustment they once more exceed it, though not
by as much as before. This pattern is not found for Ori-

Table {.3.—Percentage of Each Ethnic Group Exceeding the Whites’ Twenty-Fifth Percentile Point, Adjusted
. for Social Background Conditions

Adjustment Conditions

- Adjustment Conditions

Grade . - Grade
Ethnic Group Level N HB FB FAS Ethnic Group Level N HB FB FAS
Indian . . ... .. .od2. ... .. 80 64 60 64 Negro ... .......... 12,5, 0. 24 37 31 62
" 9. .. ... 4] 62 61 66 [ 27 43 39 68
6..... . ... 38 54 55 64 2 - P 28 43 39 70
Average. ..... . 43 60 59 65 Average .......... 26 41 36 67
Mexican . ... ... 12 ..... .. 39 52 53 61 Oriental ........ o120, 63 68 64 68
[ TP 37 50 51 59 [ 69 75 71 74
6 . 31 44 46 59 6.l 53 66 ' 67~ 75
Average...... .... 36 49 50 60. \ Average........... 64 70 67 72
Puerto Rican ....... 12, .. ... 32 47 46 59 Other \.... . .. ... 12........... 45 68 68 70
|2 AU 24 41 48 60 9...... e 36 69 69 72
6....... .17 33 38 56 G 40 60 62 69
Average........... 24 41 44 58 Average........... 40 66 66 70

Note - -N = not adjusted for prior condition<; HB = ld)ust«l‘}urki‘ome Background, FII .- adjusted for l-‘-m(ly I!nceruum‘, FAS -. adjusted for FB. Area of Residence

and Schoul Attended.
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ental-Americans at the other grade levels; they, like the
other groups, always end up with a higher percentage for

_ the FAS adjustment than the one they began with, as can
be seen from the fpllowing summary.

\ '
' Percentage Differences

Group it Before Rank _ After  Rank  Shift
INGIAN aviiiiiiiiiien cannnes 24 3 11 4 13
MexiCan ....ieh v vieeinnnn 31 4 19 6 12
PuertoRican ........... ... 38 6 17 5 21
Negro......coovn vennn. S 37 5 10 3 27
Onental ........... . « .. 2 1 -1 1 3
Other ....ooivvviinen oot yos 23 2 (o] 2 23

It will be sQ:n that, once more, Oriental-Americans both
start and remain relatively high, while their absolute value
changes very little. In contrast, the group called Other
stays in second rank while its absolute value changes con-
siderably. Negroes show the greatest shift: their rank
goes from 5 for the * B@fore” condition to 3 for the “After”
condition. The other groups also show some change in their
relative standing.

4.4. COMPARISONS AT WHITES' 75TH PERCENTILE

Table 4.5 extends our analysi$ to the whites” 75th per-
centile point. Since 25 peuent of the Whites’ distribution
exceeds this point, this is the criterion by which the other
ethnic groups will be judged like or unlike the whites.

Table 4.5 shows that, before any background variables
have been allowed for, Oriental-Americans are the only
ones who are much like whites. The group called Other is
clearly second in this respect, while the remaining groups
cluster rather more closely together. Less noticeable here
are the irregularities for the “HB” and “FB” adjustments
that we found at earlier stages in our analysis. The only
noteworthy exception is for Oriental-Americans at the
twelfth grade. After all the background variables have
been allowed for, the percentages for Orientals and for
Other exceed the whites’ by about 5 points, while those for
Indians, Negroes, and Puerto Ricans trail the whites’ by 6
to 8 points and those for Mexican-Americans by about 10
points. The amount of difference made by these shifts can
be seen in the summary,,

It will be seen that the largest shift occurs for Other and
the smallest for Indians. Oriental-Americans start high

Table 4.4.—Percentage of Each Ethnic Group Exceeding the Whites' Fiftieth Percentile Point, Adjusted
for Social Background Conditions

Adjustment Conditions Adjustment Conditions
Grade Grade '
Ethnic Group Level ) N HB ~ FB FAS Ethnic Group Level N HB FB FAS
(137 I7-1 J N 12, ool 31 38 36 40 Negro ....ocvvveninnn 12..0000ieee 9 17 " 15 38
[ 2 17 36 36 41 [ J 9 19 17 41
[ T 31 31 30 36 G 20 18 16 40
Average........... 26 35 34 39 3 Average........... 13 18 16 40
MexicaN....oo « «vunn 1200000 - 16 29 30 37 Oniental .....ccoovnnn 12, 000 45 50 44 ' 50
T 17 26 28 34 TN 43 53 49 51
[ T 24 21 22 23 [ T, 55 45 45 53
Average..... ..... 19 25 27 31 Average........... 48 49 46 51
Puerto Rican ....... 12... ..... 15 26 27 36 Other ..... . «cioonne 12,0000 29 52 51 + 53
[ IR 9 23 26 36 [ JE ¢ - 48 48 50
[ T 13 14 17 26 [ T 33 40 42 46
Average........... 12 21 23 33 Average........... 27 47 47 50

NoTE—N :: not adjusted for prior conditions. HB == adjusted for Home Background. FB := adjusted for Family Backxround. FAS = adjusted for FB, Area of Residence

and School Attended.

Table 4.)-—Percentage of Each Ethnic Group Exceeding the Whites’ Seventy-Fifth Percentile Point, Adjusted
for Social Background Conditions

t Adjustment Conditions Adjustment Conditions
~Grade Grade
Ethnic Group Level N HB FB FAS Ethnic Group Level - N HB FB FAS
13T 11 TN 1200000 .12 19 20 20 Negro ......ccoeinnnnn ) -2 3 6 6 19
[ JR 6 15 16 18 [ I, 3 7 7 20
[ TN 6 13 24 16 [ T 2 6 5 17
Average........... 8 16 20 18 Average........... 3 6 6 19
Mexican.....coovennes 12....... 5 12 15 18 Onental  «..covvnvnn 12,000 23 32 24 30
9...... 5 11 12 15 . [ I 21 30 27 30
6..... ... 4 7 9 11 [ T 19 23 37 30
Average........... 5 10 12 15 Average........... 21 28 29 30
Puerto Rican ........ 12......... . 5 12 15 22 Other ...ccoovvvvnnnnn 12,0000t 14 38 37 36
[ IO 3 10 12 18 [ I 8 31 33 31
[ JO. 2 6 13 10 [ T, 9 23 25 26
Average........... 3 9 13 17 Average........... 10 31 32 31

Nots—N == not adjusted for prior conditions, HB -~ adjusted for Home Background. FB = adjusted for Family Background. FAS = adjusted for FB, Area of Residence

and Schoel Attended,

Ve

Aruitoxt provided by Eic:

)




-

Percentage Differences

Group Before Rank After Rank’ Shift
Indian ... ...l N 9 2 7 4 2
Mexican ... ... L. 20 4 10 6 10
Puerto Rican ............. .. 22 55 8 5 14
Negro............... e .22 55 6 3 16
Oriental ............coovnaat. 4 1 -5 2 9
Other .......ccovvt tivn e . 15 3 -6 1 21

and remain high, while the Other group starts in the mid-
dle and finishes highest of all. Puerto Ricans remain low
throughout, while Mexican-Americans start from about

the middle but end up at the bottom.

4.5. COMPARISONS AT WHITES' 90TH PERCENTILE

Table 4.6 shows what percentage of each ethnic group
exceeds the whites’ 90th percentile point. Since 10 percent
of the whites’ distribution exceeds this point, the closest
one of the other groups comes to doing the same, the more
it is like the whites.

Before any adjustments have been made, the group most
like the whites—in the twelfth grade, exactly like them—
is the Oriental-American one. It is followed by the Other
and Indian groups; the remaining groups barely attain
one percent. For the “HB,” “FB,” and “FAS” adjust-
ments, the Oriental-American and Other groups come to
exceed the percentage value for whites by a substantial
amount, while the remaining groups approach hut seldom
attain it (the exceptions are Indians and Puerto Ricans,
both at the twelfth grade only). The amount of differences
made in each case by the “FAS” adjustment is shown bhe-
low; it was calculated in the same way as before, -

Percentage Differences

4.6. SUMMARY AND CONCLUSIONS

We found in the Achievement Study that ethnic-greups’-
mean Achievement scores tend to approach a common
value as more and more aspects of the group members’
social background are taken into account. In this chapter
we carried the analysis further by examining other points
on the groups’ achievement curve. To do this, we compared
the extent to which each ethnic group’s distribution ex-
ceeded the whites’ 10th, 25th, 50th, 75th, and 90th per-
centage points. If a group, we reasoned. had as largé a
percentage of its members above a certain point on the
distribution curve as did the whites, then we could say
that the two groups were similar at that point. Conversely,
if its percentage was lower than the whites’, then this pro-
vided a measure of its difference from them.

In order to allow for the social background variables,
we distinguished four different kinds of adjustment con-
ditions:

I. The group differences before any adjustment

(called the “None” adjustment in the text).

© 2. The group differences after adjustment for the re-
lationship of Achievement with Socio-Economic
Status and Family.Structure (called the “Home
Background” adjustment in the text).

3. The group differences after adjustment for the re-
lationship of Achievement with Socio-Economic
Status ahd Family Structure plus Expectations
for Excellence, Attitude Toward Life, Educational
Plans and Desires, and Study Habits (called the
“Family Background” adjustment in the text).

4. The group differences for the *Home Background”
and “Family Background” adjustments, plus ad-
justment for the relationship of Achievement with
2 area of residence and 10 school variables (called
the “Family Background, Area of Residence, and

Grou Before Afte Shift . .
roup re Rank ' Bmk School Attended” adjustment in the text).
Indian ........ ..o el 7 3 3 4.5 4
Mexican ... 9 5 4 6 5 A new group, called Other, was included in these analy-
Puerto Rican ............... 9 5 2 i ; (75 ses. It consisted of students who either reported their eth-
g:ge::’t'a'l """"""""""" ? ? _53-, 5 6 nic origin as “Other” (in which case it may well have been
other ..o 2 _10 1 16 mixed), or who did not report it at all. Because of its
Table 4.6.—Percentage of Each Ethnic Group Exceeding the Whites’ Ninetieth Percentile Point, Adjusted
for Social Background Conditions
. Adjustment Conditions Adjustment Conditions
S Grade N Grade
Ethnic Group Level N HB F8 FAS Ethnic Group Level N HB FB FAS
Indian. ...ooovviiiinn 120000t 5 8 11 9 Negro .......... 12...0.00e 1 2 3 8
[ I 2 6 6 7 | NN 1 2 2 8
[ F N 1 5 5 6 [ T 1 2 2 6
Average........... 3 6 7 7 Average........... 1 2 2 7
Mexican........... .. 12... ... 1, 5 6 8 Onental ............. ) 10 16 12 , 16
1 T 1 4 5 6 9. i 8 15 12 15
6.. 1 3 3 .4 [T 9 10 8 14
Average........... 1 4 5 6 Average........... 9 14 11 15
Puerto Rican ........ 12,0000l 1 7 8 12 Other ................ ) B 6 26 28 27
[ JO 1 5 6 7 | U 9 19 22 19
[ T 1 2 2 4 [T 3 13 15 14
Average........... 1 5 5 8 Average........... 4 19 22 20

Norz.—N = not adjusted for prior conditions, HB - adjusted for Home Backkround: FB .- ldjun'.('d—for Family Background, FAS = adjusted for FB. Area of(Buldenu

and Schoal Attended.
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diversity, this group functioned to some extent as a con-
trol.

Our results are most easily summarized in terms of
“Before” and “After,” that is, before any adjustment for
background variables had been made, and after adjust-
ment had been made for all of them (the “Family Back-
ground, Area of Residence, and School Attended” adjust-
ment). For example, some groups were behind the whites
in “Before” analysis but ahead of them in the “After”
analysis. We gave the name of “Shift” to the percentage
change that occurred for each group as it moved from
“Before” to “After.” The results for each group were as
follows.

4.6.1. Oriental-Americans

Oriental-Americans were the one ethnic group that
closely resembled whites. Even before any background
variables had been allowed for, they were seldom more
than 10 percent below them. After, they sometimes ex-
ceeded the whites’ percentile by as much as 5 percent.
Since they started out so close to the whites, Oriental-
Americans showed the smallest percentage change in mov-
ing to the “After” condition.

4.64.2. Other

This diverse group of unknown ethnic origin tended to
rank third (behind Indians) in their similarity to the
whites before any background variables had been allowed
for. However, after all the background variables had been
allowed. for, the Others’ values exceeded the whites’ by as
much as 10 percent and were exceeded by them by as little
as 5 percent. Relatively speaking, they ended up tied with
Oriental-Americans. In moving from “Before” to “After,”
they changed more than any other group except Negroes.

4.6.3. Negroes

Before any allowance was made for background vari-
ables, the only group that was farther behind whites was
Negroes. For the “After” condition, however, they differed
from whites by at most 10 percent. Since they started so
low and ended so high, their percentage change was the
largest of any group.

4.6.4. Indian Americans

For the “Before” condition;the Indian Americans’ per-
centages fell short of the whites’ by from 7 to 32 points,
which made them the group next most like the whites. For
the “After” conditions, however, they became the fourth
most like the whites, although the range of difference was
only about 10 or less. Since they, too, started out high their
percentage change from “Before” to “After’”” was less than
for most of the other groups.

4.6.5. Mexican-Americans

Mexican-Americans started out in fourth place behind
whites, from whom they differed by from 7 to 32 percent-
age points. For the “After” condition, their position
dropped to last, though the range of their differences from
whites—from 4 to 19 percentage points—was not so great.
Their percentage change from “Before” to “After” was
third highest.

4.6.6. Puerto Ricans

Puerto Ricans started off farther behind whites: than
any other group; their differences from the whites ranged
from 9 to 51 percentage points. For the “After” conditioar,

the range of differences narrowed to from 2 to 17 percefit- . °

age points, but their relative position improved by only
one place. Their percentage change from “Before” to
“A fter” was neither great nor small when compared with
those of other ethnic groups.

4.6.7. Conclusions

We have seen that, after all the background variables
available to us had been allowed for, Oriental-Americans
and a group called Other came to equal or exceed the
whites’ 10th, 25th, 50th, 75th, and 90th percentile points
on their achievement curve. Next closést to whites were
Negroes and Indians, followed by Puerto Ricans and
Mexican-Americans. Thus, through comparison of ethnic
groups in terms of percentile points in the distribution
of their achievement, we were able to confirm the trend
already observed through comparison of their mean
achievement scores. The trend can therefore be restated
in the following words: As increasingly more factors re-
lated to the social background conditions of an ethnic
group are allowed for, the distribution of its members’
achievement increasingly comes to resemble that of all
other ethnic groups.




Chapter 5

HOW CONSTANT ARE SOCIAL INFLUENCES?

Is it reasonable to assume that the reldtlonshlp of
achievement with social factors remains the same no mat-
ter how they'change? Does more of u factor that helps
achievement always help it to the same degree, or is there
a point of diminishing returns? Does there come a point
at which more of it would make no difference at al, or
even_prove harmful? Are there circumstances under
which harmful factors become so harmful that the sup-
posedly helpful ones do no good at all? Is there a limit to
just how favorable conditions can become for achieve-
ment? Or just how unfavorable? To explain the achieve-
ment of groups that suffer from one or another type of
social disadvantage, such questions must be asked.

In statistical language most of these questions reduce
themselves to a common form, namely, whether -the rela-
tionship between achievement and & given social variable
or set of such variables is a linear one. By “linear” is
meant a relationship that can be graphed as a straight
line—a line expressing the fact that when the value of
one variable increases or decreases, there is always the
same amount of change in the other. It will be seen imme-
diately that there is an inherent implausibility in apply-
ing a strictly linear model to the relation between achieve-
ment and any one set of social factors. For instance, there
is obviously some point at which spending more money on
teachers™ salaries will cease to be matched by any cor-
responding increase in its students’ achievement scores.
However, it makes sense during a study’s earlier stages,
when so many relationships still await discovery, to use
a statistical model that maximizes linearity. And this, in
fact, is what we did when we relied on a technique called
criterion scaling for our analyses in the School Study and
elsewhere (Mayeske et al., 1969, pp. 339-343; Maveske et
al., 1972a, pp. 10-11). At this final stage, however, we felt
it was appropriate to reexplore the data for possible de-
. partures from the linear model.

5.1. MEASURING NONLINEARITY

A relationship that ceased to be linear as the variables
in it increased in value would be graphed by a straight line
that ended in a “plateau.” If, on the other hand, the loss
of linearity occurred on the wayv down the line, it would
be represented as a “valley.”” In the analysis that follows,
we attempted to discover plateiaus and valleys in the rela-

1 There were, as explained in chapter 2, 6 family bhackground,
2 area of residence, and 10 school factors. The set called Family
Background consisted. of two home background factors, Socio-
Economic Status and Family Structure, and four attitudinal and
motivational variables, called Family Process

tionship of Achievement with Family Background, Area
of Residence, and School.! Once again, we used these social
background variables to make estimates of Achievement
(ACHV), and then compared the estimates with reality.
We reasoned that if a relationship over a1 certain range
was nonlinear, then ACHV would have been either under-
or overestimated throughout the extent of that range. Our
procedure was as follows:

1. An estimate of ACHV, culled E, was computed for
each student by weighting his or her scores on each
of the 18 background variables and then summing

the weighted values. The weights were obtained by

regression of ACHV on these 18 variables.

. A residual score, called R, was computed by sub-
tracting the estimated score, E, from each student’s
actual or observed ACHV score, O, Hence R =0
-E.

3. Intervals of the distribution of “E" scores were

formed, and the average R computed for each of
these intervals.

[S-]

4. These average values were then plotted by the E )

intervals to allow visual inspection of any depar-
tures from linearity. ; )

The resultant plots for each grade are shown in ﬁgures
5.1 (grade 6), 5.2 (grade 9), and 5.3 (g;xade 12). The sym~
bol “X"" denotes the mean R for that ntérval of E, while
the curved line represents the plot of a least-squares poly-
nomial fitted to these points. This series of figures sug-
gested to us that there were indeed systematic departures
from the linear model, but that they were for the most
part slight. It was also clear that those at the twelfth grade
(figure 5.3) tended to differ somewhat from those at the
lower grade levels. Let us ex.xmme the 1esults for each
grade level in turn.

In figure 5.1 (which should be read from right to left),
the “R" values are high for high values of E. But they
drop for the intermediate values, and then increase again,
in a progressive manner, for the low values. If these were
random departures from linearity, we would expect them
to be manifested as a series of points arranged haphaz-
ardly above and below the E line. Here, the results appear
to be systematic enough to be judged nonrandom. One rea-
son why we fitted the polynomial function—represented by
the curved line—was to help usdecide just how random
or nonrandom they were., For the sixth grade, a fourth-
order polynomial accounted for 98 percent of the varia-

 2The equation was of the form:
R' = ~-.02040 4 1240F + 0363E? -
where B' was the estimated residual mean.
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tion in R.2 The “F”’ value associated with this percentage
was exceedingly large, which was to be expected in view of

our huge sample.? Hence, we judged these departures to be

nonrandom. Whether or not they were meaningful, how-
ever, is a separate issue, to be discussed below.

The “R” values for the ninth grade, given in figure 5.2,
show a patterning similar to but somewhat more pro-
nounced than the sixth grade’s. They are also slightly more
drawn out for low values of E. As at the sixth grade, a_
fourth-order polvnomial accounted for 98 percent of the
variation in R, and the departures from linearity were
again judged to be nonrandom.! For the twelfth grade,
however, the R's fall into a different pattern. For high
values of E, as can be seen from figure 5.3, they start much
lower. But then they increase, and thenceforth behave in
much the same way as at the other grades. However, the
- polynomial fit-—only 91 percent—is not as good here, nor
do polynomial terms beyond the square of E yield any ad-
ditipnal information; in fact, the equation does not yield
a good fit for values of E bevond 5.° For the remaining
values, however, the relationship is systematic enough to
suggest the presence of some nonrandomness.

b 3 And because the computations were done on the weighted num-
ers. °
¢ The equation was of the form: N
R = -3321 4 .1191E 4 0401E2 - 0046E3 — 0004k
where R' was the estimated residual mean.
5 The resultant equation is of the form:

R = .1909 + .0141E + .0239E?
where R' was the estimated residual mean.

FIGUAE S.1.--VARIATIONS IK MESIOUAL ACHIEVENENT.IA) AS A FUNCTION
SIXTH-GARDE STUOENTS

5.1.1. Selecting the Point of Discontinuity

Our next step was to select points of E for which the R’s
were either overestimated (i.e., fell above the E line) or
underestimated (i.e., fell below the E line). We decided
that the best way of doing this was to obtain deviatives
and inflection points for our fitted polvnomial functions by
means of differential ¢alculus. The results corresponded
nicely to those obtainable from visvul inspection. In short,
the departures from linearity were systematic, but only
one seemed large enough to warrant further investigation.
This was the systematic increase in R for increasingly low
values of E. What this trend suggested to us was that there
existed a value of E below which the relationship of
Achievement with these environmental factors almost .
ceased. We therefore used our best judgment in selecting
such a value, i.e., one below which we thought that the
slope of the regression line would shift so much that it
could be viewed as a discontinuity. We then attempted to
learn more about the nature of the discontinuity by com-
puting the percentage of each ethnic group that fell below
this point, as shown in table 5.1.

It will be seen that proportionately fewer whites fall be-
low this point at each grade level than members of any
other ethnic group. For the latter, the percentages differ
markedly by grade level: at the lowest grade levels, for
instance, the Indians’, Mexican-Americans’, Puerto Ri-
cans’ and Oriental-Americans’ percentages all increase.
Some of these differences may be-accounted for by the fact ~
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n dergte below our poinli of discontinuity, though it is hard - Discontinuity s
to single out any particular group except for Other. The :
remaining ones tend to vary more by grade level. Grade\Level
Ethnic Group Twelfth  Nin i Sixth
‘5.2. CORRELATES OF ACHIEVEMENT ABOVE AND BELOW Indian American .......c..eeuveneenns 1.2 2.7 36
THE POINT OF DISCONTINUITY Mexican American ................... 3.0 4.2 6.4
. . . .. Puerto Rican .......cooviviiinininnen, 4.8 9.0
Having selected a point of discontinuity, we needed to NEGIO ..vvveneneneniernenerirnenesns 5.9 7.3
test our assumptions ‘about its nature. We did so by fitting Oriental-American .................... .5 2.0
separate regression lines above and below it,-and by ex- gh"’ ------------------------------ 0 ) g
ploring the hypothesis that the results of the residual iy 0 R 102

Y

' Discontinuity ’ Sixth Grade Ninth Grade Twelfth Grade
G(oup Students Schools Students Schools Students Scheels
AADOVE L.evittiiiiiiiieiit e eee s e enree e 10,988 2,088 85,738 594 85,451 641
CUBOIOW e e e eans 4,808 731 - 4,660 360 2,363 226
o Totll e, 114,696 2,819 90,398 954 87,814 867

that almost twice as many members of the “Total” group  three points of discontinuity, one for each grade. Using
fall below this point at the sixth and ninth grades than at these points, we formed six groups of students for whom
the twelfth grade. Moreover, both Negroes and the group complete data were available. The number of students in
called Other have higher percentages at the ninth grade each group is shown in table 5.2. We used these groups
than at the other two grades (in tlie case of Other, much )
higher). Clearly, it is the nonv nite groups that prepon-

L2

Table 5.1.—Percentage of Each Ethnic Group Below the- Point of

analysis were not due to a genuine discontinuity. Py TV — deed v bvin ot o folow T
. . e n [ scontinul ¢ n at t ollowing o H
It will be remembered that the footnote to table 5.1 liStS,  peiteh srade, ~1.5: ninth grade, -6.5: sicin grader o s

Table 5.2.—Numbers of Students and Their Schools Included in Groups Above and Below the Point of Discontinuity, by Grade Level s

8 Students for whom the data were incomplete were eliminated from these analyses. The totals are therefore not the same as in other chspters. There were 2,091: §96; and
€40 schools included in these analyses for grades 6. 9, and 12. respectively Since there is more than one student per school, the same school can appear in the “Above” and
in the “Below” groups. As a consequence, the “*Total” row reflects & greater number of schools than was observed in other ansiyses (e.x., there are 2.819 —2.001 — 728
schools that appear in both groups for the sixth grade).

FIGUAL S.2.--VARIATIONS IN RESIOUM. ACHILYERENT(R) RS A FUNCTION OF ESTINATED ACNIEVENENT(E):
' NINTH-GRADE STUOENTS
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to perform a series oMses, the first of which is sum-
marized in table 5.3.

We first examined the magnitude of mean differences
between the “Above” and “Below" groups. The difterences
were expressed in terms of standard deviation units of
the “Total” group’s distribution for that grade level. Such
an analysis, 1* was thought, would help us pinpoint the
variables on which these groups scored high or low. It
will be seen from table 5.3 that, on almost all the social
background variables, the two groups differ by one or
more standard deviation units for at least two grade levels.
There are only five variables for which this is not the
case: Regional Location; Rural-Urban Location; Teaching
Staff’s Training and Salary Levels; Teaching Staff’s Pref-
erence for Working with Students of Different Ability
Levels: and Teaching Staff’'s View of Teaching Conditions.
Grade-level trends are visible for several variables. For
example, the following variables show smuller differences
at the higher grade levels: Family Structure and Stability;
Expectations for Excellence; Attitude Toward Life; Edu-
cational Plans and Desires; Study Habits; and Student
Body's Study Habits. The remaining variables tend, to os-
cillate somewhat by grade level. Most surprising of all, it
was not in Achievement that the “Above’” and “Below"”
groups differed most from each other—surprising, since
this was the variable used to separate them. In fact, most
of the family buckground variables (numbers 1 to 6 in
table 5.3) differentiated among them to a greater extent

'l'able 5.3.—Mean Differences Expressed in Sigma Units of Groups
) Above and Below the Point of Discontinuity, by Grade Level

Grade Level

Variable. Sixth Ninth  Twelfth
1. Socio-Economic Staius® .......... 194 2.26 181
2. Family Structure and Stabihty .... 3.00 230 1.02
3. Expectations for Excelience ...... 2.69 2.23 .86
4 Attitude Toward Life ............. 3.59 296 2.83
5. Educational Plans and Desires . 2.75 197 1.11
6. Study Habits ........ccoiiiiinnnn. 353 290 1.08
7. Achievement® ... ....... ...l 1.78 1.70 207
8 Regional Locatian................. .67 61 1.13
9. Rural-Urban Location ............ 11 -.01 .29

10. Student Body's Expectation for

EXCOl@NCE .ooovnrrereeeeiieiiinns " 206 120 -1.06
11. Student Body’s Attitude Toward

Lif@ oivniiirinoreaniiiiciiiaeniiann 2.30 2.00 2.22
12. Student Body's Educatlonal

Plans and Desires ...........,.... 1.07 1.18 .66
13. Student Body’s Study Habnts ..... 2.21 1.62 87
14. Student Body's Achievement

LOVEl voriieniriaiiniainniieiannas 2.13 199 299
15, Teaching Staff’s Training and

Salary Levels ..,......c.ocooeeiins 35 .35 .99
16. Teaching Statf’s Ethnic

Composition/..........oooiiiiinn. 1.93 1.69 293
17. Teaching Staff’s Verbal Skitl Mix . 1.87 1.05 281
18. Teaching Staff’s View of

Teaching Conditions ............. 97 72 1.13

* 19. Teaching Statf's Preference for
Student Ability Level.............. .99 .59 1.17

® The etandard deviation for total number of students st each grade lovel was
used as the base (see table 6.1 for the numbers of these otudents).

® The meen of the group below the point of discontinuity wes 173, 1.66 end 2.04
sigma units below the grand mean of the achievement composite of all studenta for
—“‘ - t, lnd 12, respectively.

than Achievement. The same was true of many school
variables.

Our next step was to divide the variance of the “Above”
group by that of the “Below” group. When the resulting
ratio is greater than 1, the former group is more variable
than the latter. If by “more variable” we mean “with a
ratio greater than 1 for two or more grade levels,” then
it is clear from table 5.4 that the “Above” group is more

variable than the ~Below” group only on: Educational

Table 5.4 —Variance Ratios for Groups Above and Below the Point
of Discontinuity, by Grade Level ®

Grade Level

Variable. Sixth Ninth  Twelith
1. Socio-Economic Status ........... .95 51 1.18
2. Family Structure and Stabiiity .. .. 14 14 33
3. Expectations for Excellence ...... .25 .39 .75
4. Attitude Toward Life ............. 12 .65 A4
5. Educational Plans and Desires . 1.86 97 2.58
6.Study Habits ...o.oooviveninansnn. 11 .08 .14
7. Achievement .......ooiiiiiiiiinnn 233 1.78 299
8. Regional Location................. 1.21 1.08 2.67
9. Rural-Urban Location ............ .76 71 92

10. Student Body's Expectations for

Excellence ...........ccciiviiiinnn 18 .20 .45
11. Student Body's Attitude Toward

[ £ IR .16 26 32
12. Student Body's Educational

Plans and Desires ................ .29 .50 81 -
13. Student Body's Study Habits .... .15 13 .09
14. Student Body’s Achievement

LevVel o.uivnirivriieirieiniinianons 1.15 .70 1.65
15. Teaching Staff’s Training and

Salary Levels .........covviiiiann. 1.04 1.04 1.27
16. Teaching Staft’s Ethnic

Composition ........viiieiiiaenen .73 .54 77
17. Teaching Staft’s Verbal Skill

L T S .40 . 7 32
18. Teaching Staff’s View of Teaching

Conditions ©.......oih ciiriiinies 1.55 1.13 1.54
19. Teaching Staft’s Preference for

Student Ability Level.............. .84, .89 1.36

8 The ratios are computed by dividing the

“Above' group's veriance by the
*Below" group’s variance. )

Plans.and Desires; Achievement; Regional Location; Stu-
dent Body's Achievement Level; Teaching Staff's Train-
ing and Salary Levels; and Teaching Staff’s View of
Teaching Conditions. The “Below” group’s greater vari-
ability indicates that it tends to be more heterogeneous
than the “Above” group even though 1t is a good deal leas
numerous (see table 5.2).

For which correlates of Achievement is the relationship
with the “Above” group most different from the relation-
ship with the “Below” group? From table 5.5 it appears
that it is most different for the individual student’s Family
Background (variables 1-6). Thus for Socio-Economie
Status, the relationship shifts from a positive one for the
“Above” group to a negative or null one for the “Below”
group. A somewhat similar trend can be observed for each
of the other family background variables. For the area of
residence and school variables, the correlates tend to be
of the same sign but different in magnitude (the highest
are usually for the “Above” group).
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We went on to examine the squared multiple correla-~ stantial extent for the “Above” group, but to a negligible
tions obtained when increasingly more background vari-  extent for the “Below” group. The percentages did not
ables were brought into the analyses. The purpose of these change much when Family Structure was added to Socio-
analyses, summarized in’ table 5.6, was to show how Economic Status to form Home Background. When the
Achievement relates to these combinations of variables for attitudinal and motivational indices were also brought into
the “Above” and “Below” groups. We found that Socio-  the analysis to form Family Background, the percentages
‘Econgm’. Status is associated with Achievement to a sub- increased substantially for the “Above” group but very

Table 5.5.—Correlates of Achievement for Groups Above and Below the Point of Discontinuity, by Grade Level a i

\ Grade Level

- ‘ R Sixth Ninth - Twelfth
Variable A B A [ ] A [ ]
1. Socio-Economic Status ... 47 -21 52 -08 46 0
2. Family Structure and Stabilty.....................oo ot 27 -14 29 -11 22 -08
3. Expectatigns for Excelience ............... it et eeees 19 -16 35 -~13 35 -12
4. Attitude Toward Life ...............ooiiiviiiiiii 32 —‘18 42 -10 39 -04
5. Educational Plans and Desires ..................................... 44 -17 .48 -12 48 -04
6. Study Habits ... 34 -22 32 -07 22 -03
7. Regional Location ................oooiiiiiiniiiiiin 17 29 16 18 19 20
8. Rural-Urban Location™.........c.oiiuiiivn i -02 19 -02 11 01. 20
9. Student Body’s Expectations for Excellence ....................... 26 03 22 06 -11 -09
10. Student Body's Attitude Toward Life ............................ .. 34 04 35 18 30 04
11. Student Body’s Educational Plans and Desires ....... e 36 11 32 15 21 -01
12. Student Body ‘s Study Habits............................ o 32 00 32 10 18 -05%
13. Student Body's Achievement Levels ................................ 53 51 50 34 48 32
14. Teaching Staff's Training and Salary Levels ........ s 07 28 04 15 12 23
15. Teaching Staff's Ethnic Composition ............................... 38 37 36 24 35 23
, 16. Teaching Statf's Verbal Skill Mix........................oe.... ... 33 32 16 16 30 22
18. Teaching Staff's Preference for Student Ability Level .............. 22 19 15 16 23 . 06

%A designates “Above” and B “'Below."”

FIGUAE S.!.--VMIM"IOIS IN AESIOUM. ACHIEVENENTIA) AS A FUNCTION OF ESTINATED ACHIEVEMENT (L) :
THELF TH-GAROE STUOENTS

|
17. Teaching Staff’s View of Teaching Conditiens....................... 35 03 28 09 29 -09 i
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|
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little for the “Below” group. Finally, when the area of
residence and school varables were brought in, there were
substantial increases for both” groups. especially for the
“Below” group at the sixth grade. Clearly. for the “Below™
group the area of residence and sehool variables play the
biggest explanatory xole. whereas for the “Above” group
this role is shared by the family background and school

. factors.

We would have liked to present these results graphiecally
in such a mannenthat differences in the slopes of the lines
above and below the point of discontinuity could have been
more readily displayed. However, with morge than one re-
gressor variable this becomes difficult. We therefore adopt-
ed a procedure that. although the slopes it produced were
not based on each group’s own least-squates equation. did
allow us to display the fact that there ave ditferential reka-
tionships. The procedute was as follows:

1. In order to obtain estimated ACHV scores (“E”
scores), the regression equations f:rnm the original
residual analyses were applied to each group*

o

In each group. the observed ACHYV score. O, was
regregsed on. E. ‘

3. The resulting equations were based on the good-
ness of fit of O with &7

6 The analyses 1n section 51 are concerned only with Family

Background. Area of Resudence, and School. Actually, many more.

residual analyses were conducted than we have presented 1n that
section. The analyses summarized in table 5.7 use the weights
derived from these analyses For example. to obtan an estimate
of Achievement from Socio-Economic Status (8ES), we nsed 2
weight conststing of the least-squares welghit when SES 1= the sole
reEressor,

7 A fit that was often not as pood as the one obtamable from each
group's own least-syuares equation.

These equations are given in table 5.7. Let us compare
the squared multiple corvelations (the R-squares) in this
table with their counterparts in table 5.6 (the latter, it
should be remembered, are based on each group’s own
Jeast-squares fit). 1t will be seen that the “Total” equation
for Socio-Feonomic Status provides an adequate fit for the
groups above (“A”) and below (“B™) the discontinuity
(viz, their respective R-squares are the ~aume). However, .
as increasingly more variables are entered into the analy-
sis, the two tables begin to ditfer. especially for the ‘“Be-
Jlow” group. For example. for Family Background, Area -
of Residence, and Sehool. the “*Above” values at the sixth
grade are 17 in table 5.6 and 38 in table 5.7, while the tor-
responding pair of “Below” values-are 32 and 1. Thus it
can be seen that the “Total” equation, the basis for the
sigma units in tables 5.3 and 5.6, i~ a better estimator for
the " Above” group than for the “‘Below™ group.

Examination of the equations for the “Above” group
in table 5.7 reveals that the intercepts tend to be at or near
the origin, while the rlopes, for the most part, hover closely
around unity. For the “Below” group, however, the inter-
eept values are always substantially below the origin,
while the slopes, though usually negative, are often close
to zero. Appreciable negative slopes xeem to oceur for the |
first three analyses at the sixth grade, and for the analyses
for Family Background at the ninth grade. For Family
Background, Area of Residence, and School, ditferencesqf
by grade level do emerge. We have chosen to present these
latter results graphically, in figures 5.1 to 5.6, It is elear |
from these figures that there is ndeed a point hc_\'ond‘}
which the relationsbip of Achievement with the back-

Table 5.6.—Percentage of Variation in Achievement Associated With Family Background. Area of Residence, and >chool, |
Above and Relow the Point of Discontinuity, by Grade Level

- Grade Level® |
Sixth'

Ninth Twelfth |

Vatiable Set Above Below  Above Below Above Below
1. SOCI0-ECONDMIC STARUS .1 vuvneenrneisunssnsneaesarsssinesnsaaconasss 22 5 27 1 21 0 J
+2. Home Background ... ....ooitiiiiiiiiiiiiiiins s 24 ] 28 1 22 1 |
3. Family Background ......o.ceaieiiiniiiiniiiiiitiia s 33 8 , 40 3 36 2 |
a. Family Background. Area of Residence, and SChool ...o.ovevienentes 47 32 51 16 50 16 |

Table 5.7.—Achievement Regression Resulting From the “Tatal” Equation Applied to Groups Above and Below the Point
of Discontinuity, by Grade Level

Sixth Ninth Twelfth i

Variable Set RSQ 148 RSQ 1+ 8 RSQ 1+8 |

1. Socio-Economic Status. . ..cvvis coiiiiiiiianans . A 22 .07 + 95E 27 — .02 + 101t 21 .01 + .96E ‘

B 5 —6.01 — .28 1 -654 - .09E 0 —-7.46 4+ OE

2. Home Background .. . ...i iiieeees seees o A 24 .04 + 99t 28 - .03+ 1.04E 22 02+ .96E
B 4 —-597 — .18E 1 -6.57 — .0BE 0 ~7.52+ .02E

3. Family Background ......oooiiiiiiiiis e A 25 .10 + .80t 3 — .10 + 1.08€ 36 01+ .97

B 6 —6.06 — .11E 2 ~7.23 - .16E 1 -7.98- .09E |

4. Family Background, Area of Residence, ' ) |

BN SCN00I . .+ eviii e i A 38 — .05 + 89t 50 -~ 07 + 1.06E 50 - .01+ 101E

B 1 -5.65 - .05t 3 —296 + .40E 8 -2.334 .59E

R-squares { R8Q) have been expie Sl AS pereentages, |
x- 1 antercept, $ - slupe. A - the group above the point of discontinuity; B . the group below ity E the catimate obtained with the "Total” equation. The

53 o
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. ground variables becomes more pronounced.® The shift in
slope is most pronounced at the sixth grade. where it goes
from a virtually null relationship to a markedly positive
one. The shift is less pronounced'at the higher grades, but
is still present. At the ninth grade, the shift is from a
moderately positive slope to a steeper gradient. At the
twelfth grade, on the other hand, both slopes are quite
positive, the only difference being that one is steeper than
the other. These differences by grade undoubtedly reflect
differences in student compaosition for instance. there tend
to be proportionately fewer low-achieving students at
the higher grade levels.” ’ '

8 The wolid line in each of thewe figures eacompasses a range of
three sigma umits above and below the mean F for each group. The
dashed line is merely an extrapolation of the solid‘line; 1t extends
beyond the range of the nhserved data.

9 See table 5.1 for some of the differences by grade between ethnic
groups.

v

FIGUARE S.y.~-DEPENDENCE OF RCHIEVEMENT ON FAMILY SACKGAOUND.
POINT OF DISCONTINUITY' SIXTH GAROE

»

5.3. THE DISCONTINUITY: FACT OR ARTIFACT?

Past experience warns us that statistical nonlinearities
and discontinuities are often ephemeral in nature; when
sought for in another, independent body of data, they van-

ish. Lt us, then, examine the null hypothesis that the re- -

sults we”have observed here are due to some peculiarity
of the data we happened to be working with.

It might be argued that differential relationships with
achievement should hé expected for the different ethnic
and socioeconomic groups, and that consequently, when
they are all lumped into the same analysis, the result-
ing equation‘is bound to show a poor fit. As we shall sea
later, this criticism is not supported-by the data. Never-
theless, we shall give it due consideration. Let us examine
the residuals from the “Total” equation for each ethnic

group sepurately. Each ethnic group shows a similar sys- =

tematic departure from this equation: indeed, there are
positive residual means at the low end for each grade level.
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These results, we feel, serve to dispose of this first objec-
tion. ‘ )

It might also be objected that the discontinuity is due
meérely to the use of such a large number of variables:
Some of these variables, so the argument goes, might pro-
duce a slight but systematic nonlinear departure as a re-
sult of their peculiar interrelationships. To refute this
objection, we examined the residuals for Home Back-
ground, Family Background, Area of < Residence and
School. For euch of these three sets of variables we noted
some differences at the upper end of the distribution of
residual meaps. At the lower &nd. however, the residuals
departed positively. and this was a consistent trend across
the sets and for each of the separate ethnic groups. Hence,
we are not inclined to the view that these departures are
due merely to the use of a large number of variables.

But what about peculiarities of the data? wouldn't a
so-called floor on the test scores produce a discontinuity? ¥

10 The existence of a “floor” means that it 1s impossible to score
below a given level.

~

Perhaps. But if all students below a certain peint attained
only u constant, why is there variance among the residuals
in each of the low categories? A related objection might
be that this discontinuity represents a point below which
random test behavior occurs. But if this were the case, we
would expect a wider scatter of residuals below this point,
together with a more-or-less nonexistent relationship with
Achievement. Neither, however, occurs; the scatter of
residuals is systematic, and the variance among scores is
systematically related to Achievement, as we have seen.
Another objection might be that these results are due
in the main'to our inclusion of the group called Other—a
group of unknown origins. To this we would be inclined to
retort that the Other group is not the only one below the
point of discontinuity, and that when many of its members
are eliminated, as was done in table 5.2 and the analyses
based on it, a substantial portion ‘of the students remain.
Moreover, there is a strong possibility that many of the
students who classified themselves as “Other” did not feel

£1GURE $.5.--DEPENDENCE OF ACHIEVEMENT ON FANILY BRCKGAOUND. MESIDENCE. AND SCHEOL. FOR GAOUPS ABOVE AND BELOW THE
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that they belonged to any of the mujor ethnic categories.
If this is the case, then they constitute a separate group.

Finally, it might be objected that our results are an
artifact of scaling the questionnaire items. This we would
tend to discount strongly: the scaling proeedure that we
used was one that maximized the appropriateness of the
linear model. These departures from linearity, then. are
worthy of replication.

5.5. SUMMARY

In this chapter we examined the extent to which the
relationship of Achievement with @ range of environmen-
tal variables could be described 1n terms of linear rela-

FIGURE 5.6.--DEPENDENCE OF ACHIEVEMENT ON FAMILY BACKGROUND. RESIOENCE,

POINT OF OISCONTINUETY, TWELFTH GRROE
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tionships. We found that a single str‘uight line served well
throughout the high and middle ranges, but that at the
lower end of the social continuum there canie o point be-
low which the relationship became nonlinear. Accordingly,
the nature of the groups above and below this point of dis-
continuity was examined in ~ome detail. The group below
this point was found to be roughly one and two-thirds to
two full sigma units below the mean of Al students; it
consisted of about 1 to 2 percent of all students, and whs
predominantly nonwhite.

Comparative analysis of the groups above and below the
point of discontimuity showed that: («) their means dif-
fered by 1 sigma unit or more on 11 of the 19 variables
analyzed; (b) the group below the point was far more

AND SCHOOL. FOR GROUPS RBOVE AND BELOW THE
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heterogeneous than the group above it; (¢) corvelates of
the baekground variables with Achievement tended to be
smaller for the *Below” than for the “*Above” group, with
this difference being much more pronounted for the fam-
ily background than for the residentiad and school vari-
ables; (d) a greater percentige of varviation in Achieve-
ment could be accounted for by the background variables
in the “Above” than in the “Below™ group; () for the
“Below” group. more of thix variation eould be attributed
to residential and school variables, independent of fanuly
background, than for the “Above’ group. *

Linear regression equations were fitted separately for

¢ Y
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the “Above” and “Below” groups, with the result that a
definite shift in the slopes of the two groups wus noted.

The “Below” group had erther a shghtly positive or a null ~

slope, while the “Above” group had a marked positive
slope. However, the extent of this shift was reduced at the
hgher grade levels.

Pecuharities of the data that might have given rise to
these departures from hnearity were considered and em-
phatieally rejected. It was suggested instead that the ex-
istence of a pomnt of discontimuty was o reasonable hy-
pothesiz, and one that should bhe mvestigated ' future
research.




PART 3: THE REGIONAL FACTOR




Chapter 6

HOW FAMILY AND SCHOOL INFLUENCE ACHIEVEMENT IN DIFFERENT
REGIONS—I. WITH REGARD TO ETHNICITY IN GENERAL

The Achievement Study uncovered some interesting d:f-
ferences in the way that family and school, in combination
with ethnic group membership, seem to influence students’
achievement in the North and South. These differences
warrant closer examination. In part 3 we propose to give
them this in two ways: («) by using a greater number of
regional groupings; (b) by emploving a number of new
analytid techmques.

Table 6.1 gives the numbers.of students and schools in-
cluded in these analvses, by region.! It will be seen that
although there are ample numbers of students in each
group, the number of schools in the Northeast and Plains
regions, particularly at the higher grade levels, is not as
large as we might wish. In the discussions that follow,
then, this factor should be kept in mind.

6.1. FAMILY BACKGROUND, SCHOOL, AND ACHIEVEMENT

Most of the analyses in this chapter depend on statis-
tical manipulation of the variable that we used to indicate
ethnicity. Tts formal name, Racial-Ethnic Group Member-
ship (RETH). i~ not an endor<ement of *race.” which we
consider a wholly discredited concept, but an acknowledg-

LThe States mcluded 1 each regional grouping are listed in ~ec-
tion 2.3.

ment that American society is divided into custe-hke
groups with distinctive ethnic characteristics. Nor was
there ever any intention on the part of the survev's orig-
inal designers to tabulate anything in this mghly contro-
versial area except the student’s own judgment on which
racial-ethnic group he or she belonged to. The way in
which this variable was scaled has been described in our
earlier studies (Mayeske et al., 1973a. p. 6; Mayeske et al.,,
1973b, p. 11). When entered into the analysis, it proved to
have a number of correlates. which should be reviewed
here by region and grade level. b4

Table 6.2 shows that Socio-Economic Status (SES) is,
on the whole. more highly correlated with RETH in the
Mid-Atlantic. southeastern, and Far Western regions, and
least highly 1n the Northeastern. By grade level, of course,
these trends reflect differential dropout rates, especially
among Indians and Mexican-Americans. This may “help
to explain why, for all regions except the Southeast and
Southwest, the correlation of SES with RETH is highest
at the ninth and lowest at the twelfth grades. But they
also refleet real changes in the composition of the indices,
though it is not alwavs (:le;l}' to what degree.

Because of dropouts, it is particularly hard to interpret
the general tendency for the correlational values in table
6.2 to be lowest at the twelfth grade, regardless of region.

Table 6.1.—Total Number of Students and Schools in Each Regional Group, by Grade Level

Grade Number of Number of Grade Number of Number of
Region Level Students Schools Region Level Students Schools’

Northeast . ... . ........... 12 4,280 20 FarWest .................... 12 14,959 85

9 5.17Q 25 9 18,975 108

6 4,965 97 6 16,191 308

3 5.314 109 3 16,441 318

1 2,935 54 1 10,080 177
Mid-Atlantic .... . .... .. . 12 23,039 87 Southwest ........ . ....... 12 7.164 116

9 35,066 135 9 10,030 125

6 27,852 359 6 10,657 227

3 29.477 391 3 11,308 234

1 13.979 185 1 6,729 130
Great Lakes ............ ... 12 13,497 69 Southeast .. . .. ... ... 12 28,272 357

9 17,360 88 9 40,019 389

6 16,561 317 6 41,240 910

3 18.508 329 3 42,587 912

1 10,104 162 1 25,690 492
Plains ..ol Lol L 12 5,215 46 Total ....... .o, 12 96,426 780

9 6,516 53 9 133,135 923

6 5,840 151 6 123,305 2,372

3 4,412 160 3 130,213 2,453

1 4,412 98 1 73,929 1,302 _

° 47
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Table 6.2.—Correlates of Ethnicity, by Region and Grade Level

Aruitoxt provided by Eic:

Region
Variable Northeast Mid-Atlantic Great Lakes Plains
~ 1. Socto-Economic Status ..., . RPN 26 29 21 39 44 32 32 36 25 32 36 27
2. Farmily Structure and Stabihity . .. ... 33 30 22 31 39 29 29 34 23 28 35 20
3. Expectations for Excellence ..« . 15 14 06 i4 21 03 16 i6 04 i1 14 04
4 Attitude Toward Life . ... . . . 21 24 14 23 34 25 21 26 25 17 20 14
5 Educational Plans and Desires . . 20 i3 04 23 21 09 20 i3 03 16 12 06
6. Study Habits...... e e e 24 22 18 23 27 15 23 25 14 g 18 11
7. Achievement? ...... R . . 28 26 15 47 45 37 41 37 29 44 39 32
8. Muitiple Correlation of 1-6 . e 37 38 28 43 51 41 38 44 37 38 44 33
9. Multipie Correlation of 1.7 ... . 40 41 “31 52 57 50 47 50 44 49 51 42
Grade Leve! .. . . L. 6 9 12 6 9 12 6 9 12 6 9 12
Far West Southwest Southeast Total

1. Socio-Economic Status . . .. ..., 38 42 34 33 37 34 35 40 38 37 38 34
2 Famuly Structure and Stability . 24 33 23 21 24 ~ 27 32 35 29 30 30 26
3. Expectations for Excellence .. . . 16 22 08 16 16 -02 21 16 -03 17 12 -02
4. Attitude Toward Life. . . .. .. . Lo 22 29 29 18 23 14 23 32 32 22 27 27
5 Educational Plans and Desires ... . . 23 23 16 20 17 02 22 11 04 22 13 05
6. Study Habits ... . . ..... . . ... 23 28 17 17 18 05 21 22 11 . 22 18 10
7. Achievement? .. . e 45 . 46 41 44 42 44 55 53 55 49 46 45
8. Multipte Cprretation of 1.6 . vee ... 40 46 41 36 41 44 42 51 52 41 48 46
9 Multipte Correlationof 1-7 . . .. . 50 54 50 47 49 57 58 62 66 53 56 57
Grade Leve! 6 9 12 6 9 12 6 9 12 6 9 12

2 The corlelate: of Arhw\vm«-ntAa;:;ﬂR.::J—;;;nw CGroup Membership for grades ¢ and 1 are, respectively by recien NF. 27 1% Gl s 2% PL, 45, 3%, FW, 40, 41;

SW, 1%, 44, SE, 34, 95, Tutal 1l 40 The corrddate of Ractal-Ethnie troup Membership was not computed for the Mid-Atlantic region o1 Achresement, a1t was 45. The
numbers of students u-ed 10 the~e analyses are given in table 61 Leading decimal puints are omitted throughout the table

Perhaps these intergroun differences reatly do narrow in
the later years of schooling. However that may be, there
are major differences across regions. Thus for Family
Structure and Stability, fhe correlations tend to be high-
est in the Mid-Athantic and Southeast, and fowest n the
Southwest. For Expectations for, Excellence, however, no

region has i clear lead; in faet, the values across regions .

are rather similar.

The correlation of RETH with Attitude Toward Life
tends to be highest i the Southeast, Mid-Athntie, and Far
West, and lowest in the Phuns, Across regions there ave
some curious gr:ulo-le\"ol differences. In the Northenst,
Mid-Atlantic. Plains, and Southwest, the vialues tend to
rise at the ninth grade only o drop agiun at the twelfth.
In the Great Lakes. Far West, and Southeist, however,
thev rise from the sixth to ninth grade and tend to stay
high at the twelfth grade #These results suggest that, in
these litter regions, the ethmeally related differences
among students who remain in school stay much the same,
whereas in the former regions, they tend to become morve
blurred over time. Educational Plins and Desires tends
to he more highly corrvelated with RETIL in the Far West
and this is true for each grade level. However, The differ-
ences across regions for this set of correlations are not
great. and the values decrease consistently at the higher
grade levels. Here, then, is another variable on which the
students who stav in school tend to become more like each
other over time, regardless of ethnicity,

For Study Habits, the correlational values are similar
across regions but fluctuate somewhat by grade, By far
the lowest vilue for the twelfth grade is in the Southwest.
Achievement, as we would expect, is highly correlated with

$o

RETH.? But even here there are considerable regional
varintions: the values are clearly smallest in the Northeast
and largest i the Southeast, with the other regions t:xking’i
on intermediate values. Trends by grade level are also
notieeable: the vildues decline at the higher grades except
in the Far West, Soutlavest, and Southeast, where they ;
remain more nearly the same. We can draw much the same
conelusions about this as we did about Educational Plans
and Desires,

The last three rows of table 6.2 vield some especially
luminating regional comparisons. For instance, examina-
tion-of rows 7 and 8 allows one to gauge how predictable
ethnic group differences are from Achievement as com-
pared to how predictable they are from the six family
background variables, Smularly, examiniation of rows 7
and 9 shows how much more predictable they become when
these six variables are combined with Achievement. In the
Northenst, Mid-Atlantic, Great Lakes, and Plains, ethnic
group differences tend to be more predictable from the
Six family background variables than from Achievement
alone. But we can see that these variables combined with
Achievement hiave more predictive force in all regions.
Finally, it can be inferred from the values in row 9 that
RETIH will have least predietive power in the Northeast
and most in the Southeast.

6.1.1. Home Background '

We noted in the Achievement Study that the presence
or absence of key family members, iis measured by Famil
T 2We would expeet Achievement to be more highly correlat:
with RETH than the other varables beeause n ereating RETH w

gave each ethnie group a weight based on ats unadjusted achieve-’
ment score,




' Structure and Stability (FSS), played i moderate-to-small
role in most groups’ Achievement (ACHV). This role
became even smaller wfter alowanee had been made for
differences among students in their Socio-Economie Status
(SES). Some regional variations were noted, but they did
not appear to be related in any ~systematic or obvious way
to other known regional attributes. We wondered, then, if
such relationships muight appear if we used a more finely
differentiated set of regional groupings. Accordingly, the
first_question we asked for these grouping wa-:

1. What is the magnitude of the role pl;lj."ed in ACIIV
by FSS hefore and after alow:nce has been nude
for SES? »

We answered this question by using commorality
analysis.! Table 6.3 shows the results of unitized com-
monzlity analyses of thése factors in ACHV for two condi-
tions: («) without udjustment of ACHV for any other
factors; (h) after adjustment for RETIH,

The values in the "“RSQ(SES.FFSS)” eolumns denote
the level of ACHV varianec explained, while those m the
“Unique” and “Common” columns denote the magnitude
of the explanutory role playved by FSS as compared with
SES. Let us compire the "RSQ(SES FSS)™ first. It will
be seen that, for :ull regional groups, the percentage of
rariance in ACHV explined by SES and, IFSS is greater
at the ninth than at <sixth or twelfth gr.(}le\. In addition,
the percentages at the ~ixth grade tend to equal or exceed
those at the twelfth grade. Too much importance should
not be attached to these differences, ~since the indices were
less comprehensively measured at the <ixth grade, and

3 For which seeappendix AL

since the impact of dropouts was greatest at the twelfth.
For the same reasons, the hngher values at the ninth grade
are probably the most relizible ones. The most noteworthy
regional differences here are between the Southeast and
Mid-Atlantic, which have the highest unadjusted values,
and the Northeast and Great Luhes, which have the smal-
lest, The ~ame trend previuls after the values have been
adjusted for RETIL

After comparing the roles of FSS and SES, we con-
cluded that:

1. The percentage role that can be assigned uniquely
to FSS is always small. It is ~omewhat greater at
the lower than at the higher grade levels, and
somewhat smaltler 1 the Northeast than in the
other regions. -

. The explanatory role of SES relative to that of
FSS s abways lrge. 1t exceeds that of FSS by a
factor of i much as 70 in the Northeast and of as
little as 1 in the Southeast.!

[

3. A substantial percentuge is confounded or at least
©cannot be assigned to SES with certainty. This
common portion always exceeds the unique per-
centage for FSS, .
L. The common portions tend to be snradler in the
Northeast, Pliins, and Southwest than elsewhere.
2 When adjustment is first made for the relationship
of ACHV with ethwiaty, both the common portion
and the unique role tor FSS tend to get smaller,
while the unique role for SES tends to increase.

HThese factors were caleulited by dividing the umque percentage
valpe for SES by that for FSK,

Table 6.3.—Commonality Analyses of Home Bachground Factors in Achievement, by Region and Grade Level

- . Unadjusted for Ethnicity Adjusted for Ethnicity ®

Grade RSQ Unique Common Unique RSQ? Unique Common Unique
Region Levels (SES,FSS)?  SES FSS (SES,FSS)  SES FSS
Northeast .. .o . 12 19 86 14 0 17 89 11 0
9 25 71 28 1 20 79 21 0
6 a9 7 75 24 1 15 87 13 0
Mid-Atlantic .. ... . 12 21 76 23 1 15 88 12 0
9 32 62 36 2 21 79 21 0
6 29 63 30 7 18 74 21 5
Great Lakes .... . 12 17 82 17 1 13 89 11 0
‘ 9 23 59 37 4 15 - 73 - 25 2
6 20 63 28 9 13 75 19 6
Plains ........ .. e 12 T22 79 16 5 17 84 13 3
9 24 67 28 5 16 81 17 2
6 21 64 25 11 13 76 16 8
Far West .. . . . . . 12 18 72 27 1 11 80 20 - 0
- 9 26 56 29 5 15 66 30 4
6 21 61 30 9 12 65 25 10
Southwest ... ... .. .. .. . 12 18 78 16 6 10 91 v 7 2
9 26 74 25 1 17 81 18 1
6 23 70 20 10 15 75 15 10
Southeast ... 12 27 79 20 1 16 94 6 0
9 32 65 32 3 20 82 17 1
6 31 55 32 13 20 68 22 10
Total ..o ........ e e 12 23 78 21 1 15 90 10 0
9 30 63 34 3 18 78 21 1
6 27 61 30 9 16 72 20 8

8 Leading demical points omitted
¥ Le., adjusted by menns of pa:tial correlation techniques

Aruitoxt provided by Eic:
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In addition, SES has a Luger and FSS a smaller

role at the higher levels,
Accordingly, it looks very mueh as if the role that FSS
plays in ACHV is not separable from that played in it by
SES. On the other hand. & kirge portion of the ditferences

among students in thenr ACHV can be associated with -

their SES even after ditferences in their I'SS have been
allowed for. But there are no regional ditferences huge
enough to suggest that anyvthing about any particular
region, such as its distinctive customs or social structure,
ought to be invoked as an explanatory theme in an mquiry
of this sort. )

{
k4

6.1.2. Fa;nin Background

In the Achievement Studv. we were able to group the
student variables into two sets: (a) a set that reflected
what we judged to be the location of a student’s family in
the social structure; (h) o set that reflected more the
motivational and attitudinal aspects of family life. The
_ former set contained SES and I"SS. which together we
called “Home Background (HB).”" and the latter set the
four attitudinal and motivational variables, which to-
gether we called “Family Process (PRCS).” In addition,
our analvses showed that RETIL the variable denoting
ethnicity, was more properly elassified as a structural than
as a motivational variable (Maveske et al, 1973a, pp.
29-31). When we viewed the variables in this way, we
noted that the motivational variables playved a greater role
than the structural ones in the North than in the South.”

SThere were then only four regional grouping~ i our analvgs
nenmetropolitan  North,  metropolitan North, nomnetropolitan
South; and metropohitan South,

——————— 4

These results led us to suspeet “that the color-caste aspects
of the social structure, as represented by Racial-Ethnic
Group Membership, had a greater impaet on Achievement
in the South, and would consequently be more difficult to
overcome there through educationally related child-
rearing activities” (ibid., p. 147). We examined this
empirical generalization in greater detail here by asking,
for each regional grouping. our second question:

2. When HB and PRCS are analyvzed together, what
is the magmtude of their respeetive roles in

ACHV?

In order to answer thix question we performed three
kinds of analvsis, each with a ditferent use of RETH.
Table 6.1 presents the results of all three. The first, labeled
“Ethnicity Not Included,” determingd the relative per-
centuge values for HB and PRCS when RETH was not
entered into the analys.»; the second kind included RETH

N

as a Yome background variable; and the third ‘kind ad--

justed ACHV for ats relatwonship with RETH before
ascertaining the relative percentage values for HD and
PRCS. .

The first column of R-squares in table 6.1 shows that
the amount of variance i ACHV explained by these two
sets of factors varies from a low of a httle better than 25
percent in the Northeast (sixth grade), to a high of 46
percent in the Pluns (twelfth grade). For regions other
than the Southenst and Southwest. the pereentages are
somewhat lower at the sixth than at the other grades.
The sceond column of R-squares shows that there is an
inerease when RETIL is brought into the anadysis, and that
it ix graatest m the Southeast and Southwest. The third
column of R-squares 1s not directly comparable with the

Table 6.1.—Commonality Analyses of Family Background Factors in Achievement, by Region and Grade Level

Ethnicity not Included

Ethnicity tncluded

Adjusted for Ethnicity

Grade RSQ Unique Com- Unique RSQ Unique Com- Unique RSQ Unique Com- Unique

Region Level (HB,PRCS)” HB8 mon PRCS (HB,PRCS)* H8 mon PRCS (HB,PRCS)' HB mon PRCS
Northeast .. .. . 12 40 4 42 54 41 6 40 54 40 4 a9 57
9 40 8 54 38 41 11 52 37 37 € 9 45

() 28 24 43 33 30 29 42 29 24 25 36 39

Mid.Atlantic . e 12 42 8 43 49 47 19 37 44 39 .4 35 61
: 9 45 13 42 29 50 20 54 26 37 8 48 44

6 37 27 51 22 43 38 45 17 28 22 44 34

Great Lakes.. . . 12 38 5 38 57 42 14 33 53 37 3 32 65
9 36 12 52~ 36 40 21 47 32 30 7 44 49

6 31 19 46 35 37 32 41 27 25 14 37 49

Plains . 12 46 9 40 51 50 17 35 48 44 6 33 61
9 39 12 50 38 44 21 - 44 35 34 6 31 53

6 31 24 46 30 39 40 37 23 24 15 39 46

Far West .... 12 37 7 41 52 43 20 39 41 32 3 31 66
9 38 12 56 32 44 24 50 26 29 7 43 50

6 31 22 46 32 38 37 41 22 23 15 37 48

Southwest . .. . .. 12 30 24 35 41 41 44 22 34 27 5 30 65
9 37 16 52 32 43 27 46 27 31 10 45 45

6 33 23 49 29 40 37 42 21 25 18 4] a1

Southeast 12 38 27 43 30 52 46 33 21 32 11 39 50
9 42 23 53 24 52 38 44 18 33 13 47 40

6 39 30 5] 19 51 47 39 14 29 23 44 > 33

Total .... 12 38 17 43 40 47 32 35 33 34 7 36 57
9 41 18 55 27 47 29 48 23 32 10 a7 43

6 44 41 42 17 26 21 b1 38

36 27 49 24

s Lending decimal points vmitted.

Aruitoxt provided by Eic:
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others, since their variance bases are different. It should
be noted, however, that the values here are somewhat
more uniform across regions.

As for the relative values of HB and PRES for these
different adjustments, it is clear that before ethnicity is

. brought into the analysis, the role for PRCS tends to

equal or exceed that of HB. Moreover, for every regional
group and grade level, the role of PRC increases at the
higher grade levels and (except in the Southeast and
Southwest) that of HB decreases. These trends can be
attributed, in part, to the somewhat more comprehensive
nature of the indices at the higher grades, as well as to the
increasing numbers of dropouts. Similarly, the common
portion is often quite large—for most groups, as large as
40 or 50 percent.

When ethnicity is brought into the analysis, relative
values change considerably for some regions. At the higher
grade levels, the role of PRCS continues to equal or exceed
that of HB, except in the Southeast. At the sixth grade,

~however, the opposite s true in almost all regions. In the

r

Northeast and Great Lakes, these percentages are more
nearly equal, but elsewhere values for 1B exceed those for
PRCS by a factor of about 2 to 1. We offer the same
reasons as before for these differences by grade level. For
most regions, the common portions tend to be slightly
smaller than before.

Finally, when adjustment is made for the relationship
of ACHV with ethnicity, the values for PRCS come to
exceed those for IIB by as muceh as 22 to 1, in the Far West
(twelfth grade) or as little as 1.1 to 1, in the Southeust
(sixth grade). The common portions tend to be smaller
for this kind of analysis than théy were for the earlier two.

The earlier findings that prompted this inquiry were

not only based on fewer regional groups; they dealt entirely
with students at the ninth grade. The introduction of
more grade levels makes our original generalization far
less certain, If we are willing to accept that the Southeast
and, to a lesser extent, the Southwest were the regions of
the country in which the institution of caste wuas then
(circa 1965) most highly developed, the generalization

- seems moderitely well supported forthe ninth and-twelfth

grades, but hard to sustain for the sixth grade. Among the
factors that might be responsible for these anomalies are:
dropout rates that differ by grade and by region; indices
(particularly the attitudinal and motivational ones) that
are less comprehensive at the sixth than at the higher
grade levels; and the sheer concentration of students from
minority groups in certain regions, Separating out the
effects of these and other such factors from each other is
not a task that can be undertaken here. In any case, the
entire topic needs far more study at the community and
neighborhood level. Only at this level would it be possible
to tell how far the differences between the grades that
were uncovered in our analysis are due to differences in
the reliability of the indices at each grade.

6.1.3. Family Background and School

In our earlier work we also noted that, while the role
of family background factors in Achievement often

. attended school with one another.

exceeded that of school factors to a considerable degree,
the independent role of school factors tended to be greater
in the South than in the North. In addition, there was
often a greater confounding of family background and
school factors in the South than in the North. In this '
subsection we shall explore the extent to which these same
results were obtained with the larger set of regional
groups.

Before we proceed further, it may be as well to examine
the extent to which, in these various regions, students
with similar family backgrounds and achievement scores
Table 6.5 shows the
percentage of variation in each individual student attri-
bute that was associated with the school mean for that
same variable.’ As our first example, let us examine the
percentages for Socio-Economic Status. It will be seen
that, for most regions, the association of a student’s SES
with that of his fellew students declines somewhat at the
higher grade levels, Most of this. in our opinion, reflects
the so-called feeder school effect, that is, the way in which,
at the higher grade levels, students of dissimilar back-
ground tend to be channeled into the same schools. Natu-
rally, this has the effect of reducing the variation among
schools. Other sources of v-.riation by grade level are dif-
ferences in dropout rates, changes in the composition of
indices, and differing sources of information about the
student’s background.*

The same trend is in evidence for Family Structure and
Stability though the absolute level of association is lower
and the exceptions more noteworthy. When we come to
ethnicity, however, we find the percentages are so large
that they dwarf those for any other variable. These per-
centages are largest by far in the Southeast and smallest
in the Northeast. Further, the values for the Southeast
and Southwest do not decline at the higher grade levels;

. for the Southwest. indeed, they actually dip at the middle

grades. Over all grade levels, the magnitude of these values
attests to the extraordinary degree of ethnic segregation
that existed in U.S. public schools as of fall 1965. For
Achievement, we can note that the absolute percentages
are largest in the Southeast, and that this is the only area
in which they do not decline at the higher grade levels.
Expectations for Excellence also shows a declining trend
at the higher grade levels. The results for Attitude Toward
Life are not as clearcut: the percentages do increase some-
what from the sixth to ninth grades, but from the ninth
to the twelfth they either decrease or stay about the same.
This plateau at the higher grades is particularly evident
in the southern regions, with the absolute value being
greatest in the Southeast.

For Educational Plans and Desires,
trends-emerge across grade levels:

three distinet

1. Increasing values at the higher grade levels in the
Northeast and Mid-Atlantic,

2. Decreasing values in the Southeast, Plains, and (to
a lesser degree) Great Lakes.

6 For the data analysis model that generated these relationships,
see appendix A.

7 For grades 1 and 3 the students’ teachers provided this informa-
tion, for the higher grades the students themselves did.
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| Table 6.5.—Percentage of Variation in Individual Student Variables Associated Wigh the Schools Students Attend,
by Region and Grade Level

Variable ;

Region Socio-Economic Status Famlly Structure and Stability Ethnicity Achievement
Northeast ... 38 41 21 16 19 17 55 23 5 3 51 26 16 19 9 20 24 16 12 11
Mid-Atlantic. .. 40 41 25 27 23 14 14 12 10 6 67 52 45 48 42 31 33 29 26 20
Great Lakes ... 28 32 19 16 17 11 12 15 6 3 70 57 50 42 38 .26 24 22 14 /9
Plains ... 36 34 24 27 19 12 13 11 11 6 76 66 58 56 33 27 29 23 18 11
Far West .. .. 27 32 20 20 15 11 9 9 9 4 56 46 43 41 37 23 25 22 18 12
Southwest .. . 19 25 15 17 20 18 13 8 8 11 55 41 32 41 63 22 23 18 18 22
Southeast ... . 38 37 28 32 33 12 23 19, 17 12 91 78 73 79 84 32 37 43 37 41
Total .. . . 35 38 25 26 26 14 20 17 12 8 75 60 55 57 61 31 32 32 27 26

.Grade Level. 1 3 6 9 " i2 1. 3 6 9 12 1 3 6 9 12 1 3 6 9 12

Region Expectations for Excellence Attitude Toward Life _Educational Plans and Deslres Study Habits
Northeast .. .. . . 3 4 3 5 8 2 5 10 12 5 5
Mid-Atlantic . ..... 6 6 2 10 15 9 9 12 13 11 8 4
Great Lakes ..... 7 3 2 11 9 6 8 4 6 14 4 3
Plains ..... . ...... 6 3 2 6 6 4 8 7 4 8 6 3
Far West .... ... 6 6 2 8 12 9 7 7 5 9 9 3

. Southwest ..... . 6 4 4 7 13 12 7 7 6 7 7
Southeast ...... ... 13 9 5 17 - 24 25 14 10 8 8 16 1
Total .... ... .. 8 6 4 12 16 15 10 9 8 4 10 6

Grade Level . . . 6 9 12 6 9 12 6 9 12 9 12

Note,—For the numbers of stu-lcnts aml »u.hnolq ynvalved 1n these analyses, <ee table 6 1,

3. Relatively constant values for the remaining deed, they increase by only 1 or 2 percent in the latter
regions. ) caxe. The maun exeeption to this is the Southeast, where
the R-squares are tdentical in both eases. Once again, the
values are largest in the Southeast. The Mid-Atlantic has
the second largest vatues. while those for other regions.
tend to be move like each other. When ACHV 15 adjusted
for ethnicity, the R-squares remaimn hghest m the South-
east and become more hke each other m the remaining
regions. Some of these latter values ave elose to those
observed 1 the Southeast, {
Turning now to the columns that show the relative voles
of B and SCIE, we find that, hefore ethmeity is invludedi
as an aspect of FB: (o) the role of D exeeeds that of |
SCH (in regions other than the South, this trend muo\\eq{
at the higher grade tevels); (h) the confounding of FB
3. When FB and SCH are analvzed together, what 1s and SCII (ie., the common portion) is greatest in the!
“the magnitude of their respective roles in XCHV? - Southeast and next greatest in the Mid-Atlantic (therve is
> nothing much {o chooke among the other regions in this
respect). When ethnicity is included, it will be seen tlldtq
() roughly half the percentage vole of SCH moves over
into the common portion; (h) the role of FB remains
roughly the same. Finally, when ACHV is adjusted for its:
relationship with ethnieity: (@) the vole of B is increased
(substantially, in most vegions); (h) so is the role of.
included as an aspeet of FB; finally, ACHV was adjusted SCIL: () the common portion tends to be \ulht.xntmlly
for its relationship with it. reduced. j
The resulting analvses are shown in table G.6 Lot us Thus. for almost every region and grade level, as We"1
look first at the columns headed “RSQ(FLR.SCID™ in the as for three types of analysts that vary the status of ethmm
first two sets of analyses. Whether ethnicity 15 excluded  aty, the role of family background exceeds that of .\choob
or included, the values here are renuthably ~inular; - factors, There is, however. one major exception: the South-
east at grades 6 and 120 Moreover, for each type of,

S Five variables pertwining to the aclievement and motivational . . "
level of the ~tudent body, and bve to the teachimg stadf's salary and analvsis, the confounding of famuly background and
traming levels, ethnge composition, verbat skl fevelso view of ther school factors as they relate to ACIHV s gl'out(‘st in the;
teaching conditions, and preference for workimg with student- of g yiheast, and the unique role of sehool factors tends also

different ability levels Foroa more detatled de~eription of these ! L.
.,,MMH <er chaptor 2, to be slightly greater there. Similar results, moderated{
1

Fducational Plans and Desires, unhihe many of the other
variables, does not show uniformiy higher values for the
Southeast.

For Study Habits, values tend to dechne at the higher
grade levels, while the absolute values temd to be greater
in the Southeast>For atmost every grade level and almost
all the virtables, the association of individual student
attributes with those of therr schoolmates tended to be
greater in the Southeast than n the other regions. In
additton, for all regions the magmtude of this assoeiation
was far greater for ethmeity than for any of the other
measures. This brings us~ to our thud question:

FB. the set of variables that represents a student’s
family background, here consists of HB and PRCS com-
hined. o set of six fuctors in all SCTL the set that rvepre-
sents the school i ~student attends, consists of 10 school
factors found to be most mportant 1 ditferentiding
between schools.” As before, the status of RETIH was
varied. First excluded from the analyses, it was then

;
1
<
w

|
l
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Table 6.6.—( ommonaht) Analyses of Family Background and School Factors in Achiev ement, by Region and Grade Level

Ethnicity not Included

Ethnicity Included Adjusted for Ethnicity

Grade RSQ Unique Com- Unique RSQ Unique Com- Unique RSQ Unique " Com- Unique

Region Level (FB,SCH) FB mon SCH  (FB,SCH) FB mon SCH (FB,SCH) F8 mon SCH
Northeast ...... . .. .. 12 43 76 18 6 44 76 18 6 42 77 17 6
9 45 67 22 11 45 72 23 5 41 78 16 6

6 35 55 24 21 36 56 26 18 31 59 19 22

Mid-Atiantic . .12 50 6l 23 16 51 62 30 8 43 74 lo 10
9 52 50 37 13 53 51 42 7 41 69 20 11

6 48 40 37 * 23 50 42 46 12 35 58 20 22

Great Lakes.. .... . 12 44 80 8 12 45 80 14 6 40 87 5 8
9 43 66 16 18 44 66 25 9 35 84 2 14

6 42 48 25 27 44 49 37 14 32 67 10 23

Plains .. ... . 12 51 78 11 11 53 79 i6 5 47 86 7 7
9 46 61 24 15 48 63 29 8 38 75 14 11

6 42 46 28 26 43 48 42 10 30 70 12 18

FarWest .. ... .... 12 44 73 15 15 46 74 20 6 35 90 1 9
" 9 45 . 60 24 16 47 61 33 6 33 86 3 11

b 6 42 46 29 25 43 48 41 11 28 70 ¢ 9 21

Southwest .. .. ... 12 44 49 19 32 46 51 39 10 33 75 8 17
9 46 60 21 19 48 61 39 10 37 76 8 16

° 6 41 55 25 20 44 58 33 9 30 73 11 16

Southeast. . ... . 12 60 31 34 35 60 32 55 13 43 60 15 25
9 57 35 39 26 57 35 55 10 41 64 18 18

6 58 26 41 33 58 27 59 14 41 48 24 28

Total ...... .... S V. 52 50 24 26 54 51 37 12 42 72 10 18
9 52 47 32 21 53 48 42 10 39 70 13 17

6 50 35 37 28 51 37 50 13 36 56 19 25

by grade level and type of analysis, were observed for the
Seuthwest. Accordingly,we are inclined to maintain our
previous assertion that the role of ~ehool factors is greater
in the South than in the North. though we must now
qualify it by saving that this tendeney is more marked
the Southeast than the Southwest. We have already sug-
gested a number of reasons why this should be so.

6.2. SOCIAL CONDITIONS AND ETHNIC GROUP
DIFFERENCES IN ACHIEVEMENT

Another of our earhier findings that needs to be re-
examined is that, after a number of social conditions have
been allowed for, the mugnitude of the association of ethni-
city with achievement dwindles to about 1 to 2 percent
(Mayeske et al., 19730, pp. 125-131; Maveshe, 1971). For
our larger set of regional groups, then, we now ask our
fourth question;

4. What is the magnitude of the association of ethni-
city (RETI) with ACHV before and after various
soeial conditions have been allowed for?

-~ The social conditions in question are identified as fol-
lows:

None—This denotes the association of ethnicity with
ACHV before the relationship of ACHV with any other
factors has been allowed for,

HEB.—This denotes the assoctation of ethnicity swith
ACHV after the relationship of ACHV with the student’s
Home Background (11B), as defined hy SES and FSS, has
been allowed for.!

UARETH)=RSQ(S.RETI)
taken

" 9The computational formula was:
—KRSQ(S), where S represents the <ot of variables to bhe

into account. For one type of analysis, 8 consists of the factors
called HB, for the second type it conasts of FB, and for the third
type, it includes both FB and SCH.

)

ERIC
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FB.—This denotes the adsociation of ethnicity with

ACHV after the association of ACHV with the six FB
factors (two HB and four PRCS) have been allowed.

FB. SCH—~Th denotes the association of ethnicity

with ACHV after the association of ACHV with FB and

the 10 school factors, known as School (SCIH), has been -

allowed for.

These percentages are presented graphically in figure -

6.1. It will be seen that, for the “None” condition, the
relationship of ACHV with ethnicity varies from a low of
2 pereent m the Northeast (grade 12) to a high of 30 per-
cent in the Southewst (grades 6 and 12). These two regions
remain at either end of the observed range for all grade
tevels. The ordering of regional groups remains roughly
the sume for the “HB” and “FB” conditions. However, we
can note that the absolute values decrease by us much as
one-half to two-thirds for the “HB"” condition, and by one
or two percentage points for the “FB” condition. For the
“FB, SCH” condition, however, the ordering changes:
some of the lowest percentages now oceur for the North-
east and Southeast, while the Pliains, Southwest, and Far
West usually have the largest ones, By comparing the “FB,
SCII”" with the “FB” condition, we can see that making
allowance for the school factors reduces the “FB” values
by an amount ranging froin negligible in the Northeast
to substuntial in the Southeast, Hence the variation in
educational achievement associated with ethnicity, al-
though substantially koger in some regions than in others,
can be almost completely accounted for by a number of
variables that are related to the social conditions for these
groups within each region.’ Or, in statistical terms, the

percentage of achievement that remains associated with'

10 As of 1965.




Table 6.7.—~Multivariate Commonality Analyses of Home Background and School Factors in Achievement and Motivation,
by Region and Grade Level

-

S Ethnicity not Included Ethnicity Included Adjusted for Ethnicity
Grade MRSQ Unique Com- Unique MRSQ Unique Com- Unique MRSQ Unique Com- Unique

Region Level (HB,SCH)? HB mon SCH (HB,SCH)? HB mon SCH (HB,SCH)® HB mon SCH
Northeast ........ ..... 12 57 57 18 25 59 58 20 22 54 57 19 24
' 9 68 55 15 30 70 r 57 18 25 62 57 14 29

6 58 53 12 35 61 54 14 32 53 54 9 37

Mid-Atlantic «........ .. 12 71 39 18 43 74 42 30 28 58 46 16 38
9 84 45 21 34 86 a7 30 23 68 55 14 31

6 74 41 25 34 76 42 33 25 60 51 16 33

Great Lakes... ......... 12 62 55 9 36 65 57 21 22 52 62 10 28
9 73 54 10 36 75 55 20 25 60 60 18 32

6 69 36 22 42 71 37 31 32 57 43 15 42

Platns «cooiiiiin i o 12 61 55 10 34 64 58 19 23 52 61 10 29
9 61 47 16 37 64 50 24 26 51 52 24 34

6 67 36 18 46 69 38 30 32 53 45 11 44

Far West .. ...... 12 68 57 9 34 73 60 2) 19 55 66 7 27
9 72 51 16 33 75 52 ) 21 56 62 9 29

6 69 45 19 36 72 47 28 25 55 56 10 34

Southwest ........ 12 77 30 10 60 79 32 32 36 57 38 9 53
9 81 49 13 38 84 51 21 28 69 55 10 35

6 60 45 18 37 64 49 25 26 49 53 11 36

Southeast® .. .. . ... . 12 117 25 14 61 118 25 41 34 86 33 13’ 54
9 110 31 19 50 111 31 29 30 85 39 17 44

6 98 28 27 45 100 29 42 29 78 38 21 41

Total .oooiiiiiiiiiiinnn 12 91 33 14 53 93 34 33 33 70 41 12 o7
9 91 39 18 43 93 40 21 29 73 48 13 39

6 81 34 25 41 83 36 35 29 65 44 16 40

8 Leading decimal points omitted.
» Decimal point omitted after first numeral

ethnicity for each grade level in each rvegion is. after
allowance has been made for these social factors, so small
as to be of neghmble explanatory value,

Nevertheless, there is 4 substantial amount of variation
in achievempent that we have not accounted for. This is the
portion that is not associated with ethnicity. It can be
determined in the present instance by comparing the
“None” condition in fignre 6.1 with the corresponding
“RSQ” values for the “Ethnicity Included" condition in
table 6.6. For example. for the Northeast at the twelfth
grade, the percentage of ACHV that can be associated with
FB and SCH when ethnicity is included in the analysis is
44 (table 6.6). For the same group. the percentage of
varhition iImACHYV that can be associated with ethmut\'
when both FB and SCH have been allowed for is 2 (figure
6.1). For this group, then. the percentage of vuriation in
ACHV that is independent of ethnicity is: 44 — 2 — 42,
In general, when the family background and school vari-
ables have been allowed for. the amount of variation in
achievement that is independent of ethnicity ranges from
twice to twenty times the amount that can be associated
with it.

6.3. SOCiAL CONDITIONS AND ETHNIC GROUP
DIFFERENCES IN MOTIVATION

A student’s level of achievement is in part a product of
his motivation to achieve. But who supplies that motiva-
tion? Our data show that it is neither family nor school
alone, but both together. How well the student might do in
school how much one’s life can be improved through

education, what one ciin aspire to and how one might set
about fulfilling these .upn.monx—.lll these are questions
to which both family and school will early provide
answers. One fifth question, then, ix to ask, for each
regional group?

5. What is the magnitude of the roles played by
HB and SCH in ACHYV and the foul motiv \tlonal
viariables combined? !

independent variables, varying the status of RETH as
before. For the dependent set, we used ACIHIV and the four
motivational variables known as Motivation (MTVTN).
This type of analysis, in which more than one variable is
treated as dependent, uses a special form of the com-
monality technique. Accordingly, a few words about the;
nature of this technique may be helpful at this point. What
it does, essentially, is to transform the dependent vari-
ables into a set of orthogonal vectors, and compute theJ
amount of variance in each vector accounted for by /eachl
different set of regressor variables. The resulting mhulti-
variate squared multiple correlations (MR-squares) are
then used in a computational algorithm of the same formi
as is used in & commonality analysis with a single depen-
dent variable. Since these MR-squares are actually per-l
centages of the trace of this transformed matrix, they do:

not have unity as their upper limit."* |
|

To answer this question we used B and SCH as theJ

n 'I‘he four motivational variables are: Expectations for Excel
lence: Attitude Toward Life; Educational Plans and Desires; mdx
Study Ilabits. For a deﬂ(‘rlptlon of them, see chapter 2.

12 A mathematical exposition of commonality analysis will bo
found in appendix A. |
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FIGURE 6.1.--PERCENTAGE OF TOTAL VARIATION IN ACHIEVEMENT ASSOCIATED WITH ETHNIC GAQUP
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The results of these multivariate analyses are given in
table 6.7. They are noteworthy in a number of respects,
particularly when compared with our earlier analyses:
(a) the MR-squares are much larger than their univariate
counterparts (this fact in itself is not surprising, but
some of the values are); (b) the unique percentages for
the s!chool set of variables are larger than those seen here-
tofore; (¢) the common portions are smaller, on the whole,
than those seen heretofore. Let us examine, then, how
these results vary by region.

When ethnicity is not included in the analysis, the-MR-
squares tend to be smallest in the Northeast and largest
in the Southeast. Next largest in this regard are the values
for the Southwest and Mid-Atlantic, with the remaining
regions usually having smaller values. The ordering hardly
changes when ethnicity is included as an aspect of Home
Background (HB), though the magnitude of the MR-
squares increases by some two to four percent. When
adjustment is made for ethnicity, the MR-squares tend to
remain largest in the Southeast but become smallest in
the Plains instead of, as previously, in the Northeast:
Most of the regional values for a given grade level tend
to be closer together when ethnicity is adjusted for. The
major exception is the Southeast.

The relative percentage roles for HHB and SCH exhibit
some definite trends by grade level. For instance, the
common portions are nearly always grectcr at the lower
than at the higher grade levels, and the unique percentage

the time. But there are some notable exceptions both in
the extent to which the one exceeds.the other and in the
_ consistency with which it happens; indecd. only in the
. Northeast and Far West does the role of HB consistently
|» exceed that of SCH for each grade level. In the Mid-
Atlantic and Southwest, the role of HB exceeds that of
SCH for grades 6 and 9, while the opposite is true at grade
12. Similar results obtain for the Great Liakes and Plains.
In the Southeast. the role of SCI exceeds that of HB for
each grade level by a faeto, that is not even approached
_by any other region except the Southwest.
When ethnicity is included as an aspect of HB, the
common portion increases, the unique percentage for
——8CH decreases (often quite substantially), and the unique
percentage of HB increases slightly or stays about the
same. Here, the role of HHB comes to exceed that of SCH
for almost every region and grade level. The major excep-
tions are the Southwest and Southeast at the twelfth
grade—and the other grade levels in the Southeast show
HB and SCH on an almost equal footing. Hefice, the in-
clusion of ethnicity tends to pull variance that was uniquely
associated with SCH factors into their shared portion. In
the Southeast more is pulled away from the SCH factors
and into the common porticn than in any other region.
\When Achievement and the four motivational variables
are first explicitly adjusted for their relationship with
ethnicity, the role of HB tends to equal or exceed that of
SCH for most regions and grade levels. Moreover, their
common portion tends to recede to #n magnitude closer to

what it was before ethnicity was included. Major excep-
Q

role of HB exceeds that of SCH for most regions most of -

tions to this are found at each grade level in the Southeast
and at the twelfth grade in the Southwest. Notable,-teo,—
are the more nearly equal roles for HB and SCH in the
Great Lakes and Plains regions at the sixth grade,

To sum up: the role of SCH in these analyses has
exceeded that of HB by a much greater margin than we
have noted previously. It would seem desirable to go
bevond these analyses in order to disentangle the roles
played by the different aspects of SCH, that is. the five
student body and five teaching staff variables. However,
as we demonstrated in an earlier work. the teaching staff -:|
and other school variables are almost completely con-
founded with the student body variables (Mayeske et al.,
1973a). Hence, such an inquiry would not be fruitful. In
addition, much of the among-school variance in these stu-
dent body variables can best be viewed as arising from *
the organization of schools along residential lines. We
would tend to view many of the common factors as attri-
butable td considerations of this kind rather than to the:
interplay of the two sets of variables. What does seem
particularly noteworthy, however. is that a more compre-
hensive set of student outcome measures shows the school
as having a larger role than appears for it on most single-
outcome measures. We shall have more to =av on this
point in later chapters. '

6.4. REGIONAL DIFFERENCES IN FAMILY BACKGROUND,
ACHIEVEMENT, AND SCHOOL )

In this section we shall undertake various ways of
examining the nature of the differences among regions. |
The first is to ask a question that happens to be fhe sixth l
in our present series: |

6. How much of the total variance among individual i
_ students on euach of the family background and |
achievement variables is associated with their 1
1
J
.1

1

membership in the various regional groups?

One way of approaching this question is to form the
ratio of («) the variation among the seven regions on the
variable to (b) the variation among all students on the
variable, For example, for Achievement (ACHV) the
equation would be:

Total variance in ACHV associated
with regional differences =

Variation among regions in ACHV

Variation among students in ACHV

i

|

1

|

|

|
The resulting percentages, for Achievement and for each i
of the six faniily background variables, are given in table |
6.8. 1t will be seen that the value is never large for any 1
variable; indeed, the only three for which it exceeds 1 per- 3
ce\nt are Achievement, Racial-Fthnic Group Membership, |
and Socio-Economic Status. From these figures we can {
conclude that the difference among regional means is not
a major explanatory variable for individual students ¥ j
|

|

|

It Whe(her or not this is so for the different ethnic groups is a
matter that will be addressed in the next chapter.
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lelg’ 6.8.—Percentage of Total Variation in Individual Student
Variables Associated With Regional Differences, by Grade Level

k{

Grade Level

Variable Twelfth Ninth Sixth Average
Socio-Economic Status 4 3 3 33
Famuly Structure and Stabihity 1 1 1 10
Raciat Ethnic Group . 6 4 4 47
Expectations for Excellence 1 0 0 03
Attitude Toward Life .. ... . .. 1 1 1 10
Edycationa! Plans and Desires 1 1 1 10
Study nglts ....... 0 0 1 03
Achievement.? 6 5 5 53

-, — - .
8 Corrvsponding values for the thid and first grwdes, based on 130,213 and 73,429
students respectively, ate thanid, 3, first 1

v
v

However, before we conclude our anmalysis by regions, it
ig worth asking:

\

7. For «Achievement and cach of the famuly back-
| ground variables, which regions score high and
which low?

In order to answer this question we ranked the regional

méans at each grade level, averaged them over grade’

levels, and then reranked these averages so that a low
rank indicated a high mean. The regional values were
‘sufficiently consistent across grade levels to justifv this
averaging: for example, the regions’ rank orders for Socio-
Economic Status were almost identical forr the three grade
levelsi!! These ranks are given in table 6.9, Clearly, regions
that are low on one of these varubles tend to be low on
most of the others. For exaniple, the Southeast and South-
west are among the lowest on all variables excep, Fxpecta-
tions for Exeellence. forr which they rank newr the top.
However, the trend for the high-ranking regions is not
nearly as consistent: the Northeast and Mid-Atlantic rank
at the top on Socio-Feonemic Status, but not as high on
severul other variables. This suggested to us that we might
be able to order these regional neans in i number of dis-
tinctly different ways. We therefore asked three more ques-
tions, the first of which was:

8, What degree of intenlopendenice exists among the
regional ranks?

To answer this question we intercorrelited the regional
ranks from table 6.9 and then subjected them to a p:in-
cipal components analyvsis, Iff the intercorrelations were
very high, a single qomponent would sufficé to account
for their relationships with one another. If, on the other
haiyl, there were a number of distinet subgroupings of
the variables, then more compowents -would be required.
The percentage of variunce accounted for by successive
principal components are given by grade level in table
6.10. Thix table shows that for each grade level, as well as
for the three mean values, there is a first principal com-
ponent that accounts for some 62 percent of the variance
on the average, and is strongest at the sixth grade. Other
components, however, up to a tatal of three, ;ll'oﬂ,\'() neces-
sary to account for the regiohal interrelationships. With

14 Table 6.8, of course, which gave us a hasis for ranking them,
shows that the differences among the peans were never very large.
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these three components, almost all the.xegional di
on these variables has been accounted for, as can be seen
from the values in the 1, 2, 3" column. '

We next wondered to what extent the components cou]d(_.

be meaningfully interpreted. We therefore asked:

9. Can the principal components be transformed to
produce a meaningful description of the subgroups
of variables? . ’

For the average of the ranks, the first three components,
or factors, were rotated to the positions in table 6.11 by
means of a normualized varinuix routine (Horst, 1965). It
will be seen that on the first factor, Achievement, two of
the four motivational variables, Study Habits and Attitude
Toward Life, and both of the home background varinbles
have very high coefficients (see column 1 in table 6.11),
Accordingly, we shall think of this as reflecting a kind of
general well-being, that is, a situation that includes rela-
tive affluence (high value on Socio-Economic Status), an
mtact family (high value on Family Structure and Sta-
bility), belief in one’s ability to improve one’s lot in life
through education (high value on Attitude Toward Life),
close parental (or parental surrogate’s) involvement in
the student’s schooling plus the student’s own application
(high value cn Study Habits), a high score on Achieve-
ment, and, to a more limited degree, aspirations for the
higher nccupations and continued schooling (high value
on Educational Plans and Desires).

In the second factor (see column 2 in table 6.11), the
variable most heavily involved is Fducational Plans and
Desires, A\(_‘hie\'ement and three of the four motivational
variables are also involved, though to a lesser degree.!s
Let us think of thix factor, then, as reflecting a belief in
education and intent to affect one’s future lot in life
through it.

In the third factor, the variable most heavily involved
is Expectattons for Excellence. Socio-Economie Status and
Achievement are also involved, this time to a much lesser
degree.'® Let us think of trlis factor, then, as reflecting
more immediate concerns with schooling, as opposed to
the type of belief outlined in connection with the second
factor.

~Wowondered next what the relative status of the differ-
ent regions might be on each of these factors. Hence we
asked:

10, What ix the relative status of each region on the
factors obtained in table 6.117

A runk for each region on each factor was computed by
weighting the ranks shown in table 6.9, adding them, and
then dividing by the total number of variables to obtain
the averages shown in table 6.12, 1t will be seen that on
our first factor. “general well-being.” the Northeast and
Plains rank highest and the Southeast and Southwest low-
tst. On our second factor, “belief in education and intent
to affect one's future lot in life through it,” the ’lains and

15 Fapuly Structure and Stahility, on the other hand, shows a
shehtly negative coefficient.
1 Fanuly Structure and Stabibity is still negatively involved,

though not as much as in the second factor,
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Variable

Socio-Economic Status

Family Structure and Stability
Expectations for Excellence
Attitude Toward Life
Educational Plans and Desires.
Study Habits

Achjevement

Note —~ NE Northeast, M3

Mui- Vilantae, (;L (.nut Ium\ PL

Table 6. 10 ~—Principal Components Analysis of Regional Differences
in Individual Student Variables

Cumulative Percent

Grade Level 1 1,2 1,2, 3
Twelfth . .. . 65 ' 83 97
Ninth . . .. . . RN 62 80 97
Sixth .o 74 94 98

Average . 62 83 97

Table 6.11.—Varimax Rotated ’rincipal Components of the Regional
Intercorrelations

. Factors

Variable 1 2 3
Socto Economic Status 82 05 56
Ffamily Structure and Stabtlity 91 - 28 21
Expectations for Exceltence -06 04 99
Attitude Toward Life . 91 40 08
Educational Plans and Desires 2@ 96 07
Study Habits . . . 95 17 10
Achievement ’ ‘JP 19 25

Table 6.12.—Ranks of Weighted Average for Each Region. by
Rotated Component

e -~ 1 I R [P

\ Factors
Region 1 2 3
Northeast 1, 4 5
Mid-Atlantic 4 \\ 3 a4
Great Lakes 3 6 2
Plains . 2 1 1
Far West 5 2 7
Southwest 6 5 3
Southeast 7 \ 7 6

Far West rank lnghest and the Great ]‘.l]\(‘\ and Southeast
lowest. On the third factor, “immediate doncerns with
schooling,” the Great Lakes and Plains mnk(\al highest and
the Southeast and Far West lowest, There 1s a general
tendency, then. for the Plains to 1 ik highest or next to

highest on each factor and for the Southeast to i ik low-,

est or next to lowest. For most of the other regrons, how-
ever, there is i greater shift from one factor tp another.

We have seen that, although rvegional ditferences were
not a major source of variation m student ditferences.
meaningful differentintions among regions coulid be miule
along more than one dimension. In other words, a u'gum N
ranking on one variable was never an ideal pw(l\(tm of
'k:-ml\mg on another.

ERIC
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Table 6.9.—Rank Order of Each Region on Individual Student Varlahl«-u Ay eraged by Grade Level

Plains

cof ACHV

Regions

NE MA GL PL FW SwW SE
1 2 3 4 5 6 7

3 4 I - 2 7 5 6
7 5 35 1 [ 2 35
2 3 4 1 5 6 7
4 3 o 15 15 5 7
2 3 4 1 65 5 6.5
1 4 3 2 5 (<) 7

Southeast A I.m 14k mdu ales d hlgh mean.

Far Woest, SW .. \umh\\mt Nk

6.4.1. Individual and Region

What happens to the different sets of variables when
the analvsts #nfts from the mdividual to the regronal
level? We tried to answer this question by menns of the
following three types of analysis, the first and third by
student and' the second by region:

Totul (T).—This was merely an an l]\\l\ performed in
terms of individual students. One example here is the
regression of Achievement (ACIIV) on Secio-Eeonomic
Status (SES) and Family Structure and Stability (FS5S).

Among () —This was an analysis intended to shed
light on the relationship between two or more variables
for some level other than the individual one. Since, 1n this
context, we were interested m vegronal ditferenees on the
individual student varbles, our “Among” analysis eon-
sisted n regressmg the regional means for AGHYV on SES
and FSS variables. By comparing the ditferent vesults
vielded by the “Total™ and “Among™ analyses, we were
able to tell how the relationships between regions were
afTected by the allocation of students among regions. This
wis ~0 because if the students had been alloeated ran-
domly. then we would not have expected to find a relation-
ship among the regional means for two or more variables
(for instance, a relationship of ACHV with SES and FSS).

Within (W) —This was an analysis i which analyses
were run on the adjusted ~cores obtinned by subtracting
out the regional means. For example: the mean for stu-
dents in the Northeast on ACHV, SES, and FSS was sub-
tracted from their mdividual scores; o smnlar procedure
wits followed for each of the other regions; these adjusted
scores for each vegion were then pooled: and i regression
on SES and FSS was then conducted. The
results, when compared with those rrom the “Total” and
“Among”’ analyses, showed us how much the behavior of
these variables differed at the regronal level,

We began by investigating the relationslnp between
Achievement (ACHV) and the home background factors
of Socio-Eeononne Status (SES) and Family Structure
(FSS), Az before, our variable  denoting  ethnicity
(RETI) was systematicalh nunnpulated. An analysis
that simply did not inelude RETI was called “unadjuosted
for ethmarty,” while one in which allowanee was made
for it by means of partial correlation techniques was
called “adjusted for ethweity.,” These analyses are sum-
marized in table 6,15

The tirst thing to note here is the relative size of the
values at each grade level in the “RSQ(SES,FSS)” col-




Table 6.13.—Commaonality Analyses of Home Background Factors in Achievement for “Total,” “Among.” and “Within”
Analy ses, by Grade Level

Twelfth Grade Ninth Grade Sixth Grade
\ Unadjusted for Ethnicity

AN RSQ Unique Common Unique RSQ Unique Common Umque RSQ Unique Common Unique

Typ (SES.FSS)  SES FSS (SES,FSS) SES FSS  (SES,FSS) SES FSS

Total 23 8 21 1 30 63 34 3 27 61 30 .9

Among), 93 37 (N 8 94 26 oy 97 14 B85 1

Within 21 78 20 2 28 63 34 3 25 //bl/ - 29 .- 10

. _Adjusted for Ethnicity /»—” o

Total . . 15 90 10 \o 18 78 21 __1—""1e 72 20 8

Among /5 83 9 8 65 99 -3 4 80 87 12 1

8

Within 14 89 bl 0 18 77 22 1 16 71 21

ummns for the condrtion called “unadjusted tor ethnicity.” the extent to which the two ean be disentangled is sub-
These values <how that, at the regional level (“Among™), stantrally reduced, -

almost all the differences among regions in their mean In the next set of analvses, we contrasted. for these
ACHV can be expluned by SEN and FSS. whereas af the same levels of analysis, roles of SES and FSS combined,
individual tevel C7Fotal™ and “Within™) only about 25 eatled Home Background (HB). with that of the four mo-
percent of them can. In addition, the “Within™ values are tivational and attitodimal varables. ealled  collectively
untformly lower than the *“Total” one~. Moving next to the Family Process (PRCS). The status of ethmeity (RETH)

relative percentige roles of SES and FSS at each level, wis agiun manipulated: an analvsis from which RETH
we can note that they are remarhably similar at the idi- had been omitted was calted “ethnteity not included”; one
vidual level, hut quite diverse at the regional lovel, where in whieh 1t had been included as an aspect of HB was
the common portion always exceeds the unique values. Ac- cilled “ethmeity imchuded™; and one in which it had heen
cordingly, in expkumng differences among region~ in their adjusted for was called “adjusted fo1 ethnicity.” These
ACHV. the rotes of SES and FSS cannot for the most part analyses are given in table 6.11,

be disentangled. However. to the extent that they can be When ethmeity i~ left out of the analy<is, the results for
disentangled. it will be noted that the role of SES greatly HDB and PRCS are very different at the mdividual and
exceeds that of FSS, regional levels. It will be seen from the “RSQ" eolumns in

For the “udjusted for ethnictty™ condition, somewhat table 6.1 1 that vidues at the individuat level (both T and
different relationships can be observed. Fist, the vilues W) tend to be remarkably cimilfne, while at the regional
in the "RSQ™ column~ e umiformhy lower than they were level (A). all the difterences can be explamed by HB and
for the “unadjusted™ condition, although they are still PRCS. Stmlarvly. values at the mdividual tevel (1 and W)

much higher at the vegional than @t the idividual level. are quite ¢lose to each other. with the umque value for
Second, the role of SES is cub~tantally increased, part.cu- PRCS roughly equal to o1 above that of 1B, In contrast,
Larly at the vegional level while that of FSS tends to stay at the vegional level (A) then roles are ahmost completely
about the same. or decrease, A for the common portions. intertwined,

thev are all veduced. but far more dristically ot the re- The inclusion of ethnieity as an aspect of HB changes
@onal than at the individual level, In summary. then, we the magnitudes of the R-~quares and the explanatory roles
can say that after interregional difference~ in ethnice com- of HD and PRCS. But all the mterregronal differences ure
position have been set aside, the vole of SES 1< angmented still accounted for m much the same way as before. It is

considerably, that of FSS rem:uns roughty the ~ame, and imteresting to see how, for both kinds of individual analy-

Table 6.1{.—Commonality Analyses of Family Background &'actors in Achieyement for “Total.”” “A mong.” and “Within™
Analyses, by Grade Level

Ninth Grade
Ethnicity Not Included
RSQ Unique Common Unique RSQ Unique Common Unique RSQ Unique Common Unique

Twelfth Grade Sixth Grade

Type (HB.PRCS) HB PRCS (HB,PRCS) HB - PRCS (HB,PRCS) HB PRCS
Total . . . 38 17 43 40 41 18 55 27 36 27 49 24
Among ... 100 2 96 2 100 3 93 4 100 3 94 3
Within ... . .., 38 13 42 45 40 15 55 30 34 25 49 26

Ethnicity Included
Total a7 32 35 33 a7 29 48 23 44 41 42 17
Among 100 2 Yo 2 100 3 94 3 100 3 94 3
Within . ‘. 46 28 45 37 46 27 48 25 42 40 41 19
Adjusted For Ethnicity
Total ...... . . 34 7 36 57 32 10 47 43 26 21 41 38
Among ... . 100 1 74 25 100 6 59 35 100 20 60 20
Withan .. e 34 5 35 60 32 9 46 45 26 19 41 40
Q
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.
sis €T un,d'(\')‘ the R-squares and the role of HEB both in-
cresseswhile the roles of PRCS and the conmmon portion
decrease,

When ACHV 1~ adinsted for ats relationsiip with
RETIL the results are both ke and unhike the earhier ones,
For the mdiadual anabyses, the Besquares wre fower than
heretofore, while it the reaionad level they temain the
~ame. Inother words, even after the regronad MCTIV vadues
hay ¢ been adpusted tor their ethnte composttion, adl the re-
nuaning interregtonal ditterences can ~tll be aceounted for
by HB and PRCS combined Despite a tes changes in mag-
ntude, the roles of these two et~ are much the sane as
hetore. at all three eade levels. At the regionad level, m
other words, home background . ind the Kind of motivation
that dern e from the famly together account for adl the
interregtonal difterence< i achievement whether ethmeity
is incehided i the analy <= or not, Fhisis not trae, however,
at the mdividaal Jevel Here, the mdusion of ethnreity as
a home background variable tends to merease the 1ole of
home backeround and deerease that of the moti ation.d
vartable~, But when atlioswance i~ made for the relationship
between achieyement and our ethnieity varable, the appo-
site happens,

We next contpared the 1ole of Fanulv Bachground (FB).
a set of s1x variables consisting of Home DBachground to-
gether with Familv Process, and that of School (XCHD,
the set of ten ~chool variables, ealled SCHL The ~tatus of
RETIH was svatem cicalhy npulated as betores Bowill
be ~een from the “RSQ™ columns in table 6,15 that, at the
regional Jevel, all the mterregional duffevences e mean
ACHY can he accounted for by FBand SCH combined
At the mdnaduad these volaes cluster
around 50 percent in both the “ethnerty not mchided™ and
the “ethnieity md range from abowt
S0 1o 10 percent e the adyosted tor ethmon ™
Moreover, the teltinve teles of TB and SGH e vers it

leved, however,
mcluded™ ol ~es,

antalvsis

ferent at the mdividuad and reeronal leved s A1 tne Tatter
evel, they e completely Gettwimed reaandless of the
stati~ of othmieoity However, at the mdividuad level the
vole of FB eneceds that of SCH by oo fuctor that
from ahout 125 to admost 270 The velation<iap haoedly

change~ when the “Wathin™ s ses are ~ubstituted for

langes

the " Total™ ones, or vice versa. When ethnicity is included
as anaspect of FB. the role of FB comes to exceed that of
SCH by a factor of from 3 to as much s 50 winle their
common portion ineresses somewhat Wheh ethnicity is
adjusted for, the role of FB i~ ~substantiably moreased and
that of SCH <hiehtlv ihereased, while that of their common
portion i~ substantially decreased. Heve, the vole of FB
comes to exceed that of SCH v a factar that tanges from
225 to admost 6, for both the “Totad™ and the “Within”
analyvses At the regronal Jevel, then, all the vegional dif-
ferences 1 Achiovement, a~ measured byeo the regions
mean ACHV scores, ean be aecounted for by either the
fanmlv backeround or the school vanables, swathout any
resort to our ethme group menthership variable whatso-
ever At the mdivduad level, however, varving the status
of this ~ame variable does mahe a ditferences whetherat is
meluded m the analvses o1 exphicitiv adqusted for, the role
of the family background varnbles moreases and that of
the ~choot v iables mereases, Hois dear, then, that there
are telationships between these variables at the idividual
level that are not vistble at the vregronal level
We next attempted to <how how the magmtude of the
role attributed to RETIH. our vinable that denotes ethnie
group membershnp, differs at the regronal and individual
lovels 1< more and mote sociab conditions were allowed for,
The way m windh we gave operational meamng to four
<et~ of ~ocial conditions has ddready been decnbed m sec-
ton 6.2, The same conditions =“None,” “HEBET FB™ and
“FB, SCH™-- were used here, and the <ame formula was
u~ed to compute B, Table 6,16 gives the resulting anady-
woe, which were catried out at both the indidual and
the tegromal Tevels, IOowill be seen that the results tor these
difterent Jeveds are very ditterent At the mdivduad level,
the pereentages ranee from 17 to 21 for the “None™ con-
dition. with ~hehtly greater values at the “Fotal” level
fhan af the others. At the regronal feved, however, almost
Al the ditferences i ACHY ean be acconnted for by eth-
ey, ds 1= clear from the range of 87 10 995 percent for
the . Among™ analvsis,
For the "HBY (pndition, howeser, wery ditterent rela-
tion<hips t']lll‘l‘ux‘.TOl' the ditlerent devels of anafvsis, At
the mdivdual level ¢ Total™ and “Within™), the pereent-

»

Fable 6,15 —Commonalits Analyves of Familv Background and School Factors i Achievement for Fatal,” " \mong,”
and "Withm™ Analvees, by Grade Level

Twelifth Grade

Ninth Grade Sixth Grade

Ethnicity Not Included

RSQ Unique Common Unique RSQ Unique Common Unique RSQ Umque Common Unique
Type (FB.SCH) FB SCH (FB.SCH) FB SCH FB.SCH) FB SCH
Total 5 50 24 6 by a/ 30 B! 50 L 37 28
Among 100 0 100 0] 100 0 100 0 100 ) 100 0
Within p) Fyy 0 24 A4 51 30 19 a7 39 34 27
Ethnicity included
Total . R i1 W 1. 0 g 12 10 ol i/ O 13
Among 100 0 100 0 100 0 100 [¢] 100 f) 100 0
Within 51 H 1 4 50 Ho 39 9 a8 a1 4t 13
Adjusted for Ethmicity
Totai . 32 10 18 39 /0 13 17 36 6y 9 25
Among . 100 3! 100 8] 100 0 100 0. 100 0 100 0
Within . 30 /) 9 14 38 /4 12 14 34 [2¢] 1/ 23
Q i T o
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Table 6.16.—Percentage of Total Variation in Achievement Associated With Ethnic Group Membership as a Funetion of Social Condition
Variables for “Total,” “Among,” and “Within™ Analyses, by Grade Level

Social Conditions

Type None HB F8 FB,SCH
Total 20 22 24 9 9 9 6 8 1 1 1
Among 93 91 R7 1 1 0 0 0 0 0 0 0
Within 17 20 22 8 6 9 8 6 8 1 1 2
Grade 12 9 (3} 12 9 6 12 9 6 12 9 6
Notr —I}:m- noAu_nLlhlmvnl\ m:nilni;n_?—}‘l;. Hig dr\;'H Vv:‘l).ht::;l fu;' .\l:..\ and l'b:; l'-li_:;\i(,HV adyusted for HR ax;ni l'i(l N B, SCH Al lrlrv Vtul)lh(:q{‘f:;

FB and SCH

ages are reduced by about 50 to 60 percent. But at the re-
gional level, virtually all the ditferences in ACHV that
were associated with ethnicity disappemr after the rela-
tionship of ACHV with HB has been taken inte account.

Turning to the “FB” condition, we find that the per-
centages either decrease or stay about the same at the
individual level, whereas at the regional level they become
zero for each grade level Lastly, for the “FB, SCH"” con-
dition, the percentages at the individual level reduce al-
most to zero, while at the regional level they actually stay
at zero.

In summary, it 15 obvious that here, too, the results for
the two individual levels of analysis are ubout the same,
and that they differ considerably from those at the re-
gional level (the exception 1s the “FB, SCH” condition,
for which they are much the same at both levels). Whether
among regions or among individual students, virtually all
differences in achievement that can be associated with
ethnicity can be accounted for by variables related to the
students’ social background. In the case of regions, almost
all of the differences in achievement that can be associnted
with ethnic composttion can be accounted for by differ-
ences in relative allluence—that is. the relative aflluence
of the. regions, as measured by their mean values for
Socio-Eeonomic Status and Family Structure. These same
variables also go a long way toward accounting for the
differences in achievement among mdividual students.
However, the uverage achievement levels of these students’
ethnic groups cannot be fully accounted for without addi-
tional variables—vanrables that relate to conditions of
schooling und to the motivational aspects of family life.

Finally, we performed multivariate-commonality analy-
ses at the individual ind regional levels. It will be recalled

from section 6.3 that, in these analyses, ACHV and the
four motivational viriables are treated as a dependent set
and the two HB and ten SCH factors as independent. Since
the results for the regional analysis (“Among”) were
always the same, they were not given in table 6.17 with
the others. The “Among” results showed a complete con-
founding of the HB and SCII factors—so complete, in fact,
that all the variance accounted for by these two sets was
shared by thent in common.’” The results for the “total”
and “Within” analyses show that the values of the MR-
squares are from 3 to 8 percent Larger for the former than
for the latter, depending upon the grade level and the
status of ethnicity, Although some differences can be noted
in the roles of HB and SCH, they are seldom large. Usu-
ally, the unique role of HB 1s slightly greater for *Within”
than for “Total,” while that of SCII 1s shghtly less. Sim-
ilarly, the common portions are about the same (actually,
slightly less) fer “Within” than for “Total.” Thus, when
achievement and motivation are regarded as the joint
product of possible home background and school variables,
the relative roles of these two sets of varinbles behave in
a smilu manner at the individual level, but in a very dif-
ferent manner at the regional level. FFor the latter, indeed,
their roles cannot be separated from one another.

6.5. SUMMARY

In this chupter we investigated regional differences in
two ways: (1) we used a greater number of regional
groups than heretofore in order to reanalyze our earlier
findings on this subject; (b)) we compared the relation-

7 1e, the umque coefficients for each ~ct was zero and the com-
mon portion Was 100 percent,

Table 6.17.-—-Multi\aNiaw(iommunalily Analyses of Home Background and Scheol Factors in Achievement and Motiv ation
m for “Total’ and “Within” Analyses, by Grade Level

Twelfth Grade

Ninth Grade Sixth Grade

Ethnicity not included

MRSQ Unique Common Unique MRSQ Unique Common Unique MRSQ Unique Common Unique
Type (HB,SCH) HB SCH (H3,SCH) HB SCH (HB,SCH) HB SCH
Total 91 33 14 53 91 39 18 43 81 34 25 41
Within 83 36 13 51 85 42 18 40 77 36 24 40
Ethnicity Included
Total . 93 34 33 33 93 40 31 29 83 36 35 29
Within .. . 85 38 31 31 87 43 30 27 79 38 34 28
Adjusted for Ethnicity
Total ... .... . 70 41 12 a7 73 48 13 39 65 a4 16 40
Witnin .. ... L.l 65 45 12 43 68 51 13 36 62 46 15 39
)
ERIC 61

7%




ships among a number of family background and school-
variables at the mdividual and regional levels,

6.5.1. Reanalyzing the Earlier Findings

In our earlier work we had used only four regional
groups.” For these we observed that the relationship of
Fanuly Structure and Stabihity with Achievement wus
moderate to small, and that 1t became even smaller after
we had allowed for differences among students in their
Sacio-Economice Status. In this study. we used seven re-
gional croups: Northeast; Mid-Atlantic; Great Lakes;
Plains: Far West; Southwest; and Southeast.™ We wianted
to find wut whether, with this greater number of groups,
the same results would prevatl as before. We thought 1t
possible that, if thev did not prevail. some systematic re-
lationship might emerge between the nature of the region
and the degree to which it~ students’ fanuly structure was
associated with their tevel of achievement. For example,
we thought that in regions where there was less caste-like
diseriminat'on based on skin color. personal attributes
fostered in the famulv nught he more likely to play a role
in achievement. In ~uch regons. it ~eemed to us, family
disruption might inhibit students” achievement more than
in other regions,

What we actually discovered was that there were no
systematic regional differences to which we could give a
meaningful interpretation. We are therefore inclined to
believe that our earlier conclusions, based on the four
regional groups. are stll vahd. These conelusions were
that Socio-Economie Status plavs a much greater vole in
Achievement than Familv Structure; that much of the
observed relationship of Famuly Strueture with Achieve-
ment, which 1~ moderate to small, cannot be disentangled
from it~ relationship with Socio-Feonomie Statusi and
that this result can be interpreted as reflecting the greater
incidence of both famniy disruption and low achievement
among the poorer socloeconomic groups

In our earher work we classitied some of our varibles
into one set that denoted the fanuly™s position in the social
structure and another that denoted the nature of the fam-
ily’s involvement with the einbd moats schooling. We noted
that, of the two sets, the latter plaved a greater role m the
child’s achievement i the North th.n in the South. This
led us to generalize “that color-caste aspects of the social
structure, s represented by Racial-Ethnic Group Mem-
bership, had a greater impact on Achievenient in the
South. and would consequently be more difficult to over-
come there through educationally related child-rearing
activities.” When. in the present study, we tested this gen-
eralization with a1 more differentiated series of regional
groups and a greatgr nunther of grade levels, we found
that it had to be somewhat madified. For instance. if the
southeastern and. to a lesser extent, the <outhwestern re-
gions were treated as representing the South, the general-
ZZIQOH wias moderately }Wll supported at the ninth and
twelfth grades but not nearly so well at the sixth grade.

12 Nonmetropolitan North, metropolitan North, nonmetropalitan
South. and metropolitan South.
12 The States that mithe up each group are hatedn chapter 2,

We regarded most of the restilts at the sixth grade as being
due to the less comiprehensive nature of the four motiva-
tional indices for students at that level. However, these re-
<ults led us to eonclude that our generalization was in need
of further testing by means of survey data that would
provide 1 more detailed picture of local conditions.

We nest examined the relative roles of family back-
ground and school factors in Achievement. In our earlier
work we had noted that the independent role of family
background factors execeeded that of school factors to a
considerable degree. but that it was greater in the South
than in the North. In these analyvses, as in our earlier ones,
we found that, for every region, the unique role of the six
family background factors exceeded that of ten variables
selected to represent the influence of the school.” We also
found that the unique role of these ~chool factors remained
greater in the South than in the other regions. Although
1t was somewhat greater in the Southeast than in the
Southwest, we regarded this as a confirmation of our
earlier findings.

Another earher finding was that although the assoeia-
tion of ethnicity with achievement level varied by region
(for instance, it was higher in the South than in the
North). virtually :dl group ditferences of this type could
he aceounted for by differences m the students’ social back-
ground conditions. We alse noted that nmch more of the
difference among students in thenr achievement level could
he explained by factors that were not part of racial-ethnic
group membership than by factors that were. We obtained
similar results for the regions studied here. The initial
association of ethnieity with achievement level was great-
est in the Southeast and smaltlest in the Northeast. How-
ever, after all the socinl background factors available to us
had been allowed for, these percentages dropped to near
zero.'! It follows that here, too, virtually all the differences
in achrevement at the regional level can be explained by
regional ditferences m social conditions. However, a sub-
stantinl and usually larger portion of the corresponding
differences at the student level was independent of the stu-
dents” racil-ethme group membership.

Next. in the kst investivation that grew direetly out of

our earlier work. we treated hoth achievement and moti-

vation as the possible joint product of home background
and school influences. In order to do this, we generalized
our commonality model to the multivariate case. We found
that the percentage of achievement and motivation that
could be uniquely associated with the sehool factors was
much greater than we had observed in our previous analy-
ses.2 For some regions, the role of the school factors came
to equal or exceed that of the home background factors.
This was particularly evident in the Southeast. Although
we could not disentangle the role of the teaching staff and
other school variables from that of the student body vari-

20 Five relating to the achievement and motinvation of the student
hody as a whole, and five to varous attridmtes of the teacluing staff.

21 The largest remainders, viz, those in the Southwest, were only
ahout 3 percent.

g 22 Le, those, with onty Achievement as the dependent variable, |
wnd with the motivational varables as an aspect of Family Back- |

ground,

Y
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ables, we were impressed by the fact that a more compre-
liensive set of student outeonie measures vielded a lrger
role for the katter.

6.5.2. New Type of Analysis

We alsv performed several types of analysis not found
in our earlier work. Here. too, we were concerned with
differences by region. We st aseertamed the extent to
which differences among individual students could be as-
sociated with their membership in one of our seven re-
gional groups. We found that these regional ditferences
were never large.”! We noted that these results nught ditfer
for some of the ethme groups separvately, that is. when all
students were not. a~ here, conmbined 1 the ~ame analytie
framework. We noted. too, that the rank orders of the
regional means on achievement and the s~ix famuly back-
ground measures were furly consistent across grade lev-
els, and that the two southern region~ ranked low if not
lowest on most of the variables. Greater variation by
grade, however, was noted for the regions that ranked
high across these <ume variables.

Since three principal components were required to uc-
count for the mtercorrelations of these vegional ranks,
they were clearly not completely interdependent. A mean-
gful interpretation could be given to these rotated com-
ponents. They were labeled: («) “general well-being™; (h)
“belief in education and intent to affect one’s future
through it”; (¢) “immediate concerns with schoohing.”
The first of these was the most powerful i terms of va-
riance accounted for.

Finally, we examined the roles of the ditferent sets of
variables at the individual and regional levels. In statis-
tical terms, what we did was to compute a commonality
analysis using the same sets of variables i three different
wavs: () with the mdividual students as the unit of ~tudy

28 They were aboat 5 pereent for both Achievement and Racial-

Fthnie Group Membershup, o nd about 3 percent for Socin Foonomie
Status For the remaimng varables, they were 1 percent or less
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(the “Total” analysis): (h) with the regional means as the
unit of study (the “Among” analysis); (¢) with the indi-
vidual students as the umt of analvsis after the regional
means had been subtracted from their scores (the “With-
" analvsis). The results of these analyses showed, for the
most part, that the role playved in Achievement by the sets
of varibles under consideration was highly simiku for
the two hinds of mdivdual analyvses ¢Total and “Wath-
") but quite difterent for the regional analysis. For
example:

1. The roles of Socto-Economie Status and Family
Structure were move highly confounded at the re-
gional than at the individual level. For all levels,
however, the former plaved a greater role in
Achievement than the latter.

2. In the case of Home Baekground and Family Pro-
cess, when analyzed at the individual level, the
common portion exceeded both unique portions,
and the unique portion for Family Process ex-
ceeded that of Home Background. But at the
regional level. the roles of these two sets were al-
most completely intertwined.

3. Family Background plaved & greater role than
School at the individual level but was completely
“confounded with it at the regronal level.

f. At the inhvidual level, we needed the full range
of soeial background faectors (some 16 in all) to
completely aecount for ethnic group differences in
Achievement. In eontrast, at the regional level we
needed only Soeio-FEeonomie Status and Family
Structure, which were both home background fac-
tors.

5. When Achievement and Motivation (MTVTN)
were tuken together as a set of dependent vari-
ablex. the roles of the home background and school
factors were quite simikur at the individual level,
but were completely confounded ut the regional
lovel.




Chapter 7

HOW FAMILY AND SCHOOL INFLUENCE ACHIEVEMENT IN DIFFERENT
REGIONS—II. BY ETHNIC GROUP

As we saw in the previous chapter, it is not too difficult
to uncover regional differences in the relationship of
achievement with family background and school. Inter-
preting these differences, however, is another matter;
both the nature of our data and the limitations of present
knowledge compel our efforts in that direction to be
extremely modest. In this chapter, then, we attempt to
make a series of distinctions that, though not in them-
selves interpretive, are at least more finely tuned than any
offered in our earlier studies. Such distinctions, we hope,
may also serve as material for interpretation in the more
intensive studies that should be undertaken at the regional
and local level.

Our strategy here was to conduct analyses for an ethnic
group only when census data indicated that a sufficient
number of its members could be expected within a given
region. Of course, there also had to be a sufficient number
of students in our sample who identified themselves as
belonging to it. The complete set of analyses will be found
in appendix B; for this chapter, we summarized them by
averaging the results across grade levels. This had the
effect of eliminating certain grade-level trends that did
not always lend themselves to interpretation. Consider,
for example, the following reasons why different grades
might show different results on the same index: (a) this
index, like many of the others, is more comprehensively
meastured at the ninth and twelfth than at the lower

grades; (») the dropout rate becomes higher with the .

higher grade levels, but more so for some regions and
ethnic groups than others; (¢) children at the lower
grade levels are more apt to make mistakes when they
report that they belong to this or that ethnic group;
(d) the samples of schools are small for many of the
ethnic groups at the higher grade levels; (¢) the samples
of students are small in some of the regions. Because of

these and similar considerations, we relied for the most
part on the grade-level averages. However, when we felt
undue reliance on the average would be misleading, we
said so. In order to have a basis for comparison with
chapter 6, we continued to make what in that chapter we
called “Total” analyses.! The variable denoting “Ethnic-
ity” was not included in these analyses, the results of
which were averaged across grades. Our procedure for
computing such averages was as follows. For the percent-
ages, we took a4 simple average of the grade levels in ques-
tion and rounded it to the nearest whole number. For the
commonality analyses, we took a simple average of each
unique portion and then, to obtain the common portion,
added up the two unique portions and subtracted them
from 100.

7.1 FAMILY BACKGROUND, SCHOOL, AND REGION

Our first question could just as well have been asked
at the beginning of chapter 5 (or appendix B). It is:
What percentage of variation in Achievement is ac-
counted for by Family Background and School combined?

In order to avoid capitalizing too much on the prop-
erties of small samples, we used only one of the 10 school
factors: the student body's achievement level. It will be
seen from table 7.1 that, in almost every region, the
“Total” percentages exceed those of the separate groups.
The only exception is the Southwest, where the percent-
age for Indian Americans is slightly higher than the one
for “Total.” These larger values for “Total” are the result
of introducing the differences among the separate etanic
groups into the analysis. Within each region, whites have
motve of the variance in their Achievement accounted for

' That 1, analyses performed i terms of all individual students
together. :

Table 7.1.—Average Percentage of Total Variation in Achievement Accounted for by Family Background and School,
by Region and Ethnic Group

) Ethnic Group
Region T w N M ! o] PR
Northeast ........ ..... ... e 41 40 36
Mid-Atlantic .... . ... ... ... . 50 41 35 46 32
Great Lakes. . . . . . ... a3 38 28
Plains ........... . C e 46 40 33
Far West ...... L i . 44 35 28 33 35 35
Southwest ............. e e 44 32 31 36 47
Southeast............. .oovien ..l L RN 58 41 39
Total ......... ...... . . 51 39 38 32 38 37 32

Note—T = Total; W _- White. N Negro, M
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by family background and school factors than do Negroes.
This also tends to be so for about half the other groups
shown in the table. For example, the percentage for
whites exceeds that for Puerto Ricans in the Mid-Atlantic,
equals or exceeds those for Mexican-, Oriental- and Indian
Americans in the Far West, but is exceeded by those for
Oriental-Americans in the Mid-Atlantic and for Mexican-
and Indian Americans in the Southwest.oIt would have
been nice if these results had supported some kind of
easily made generalization about the explanatory power
of these variables. Unfortunately, there is nothing about
these* groups and their regions that bears any obvious
relationship to the fluctuating values for them in table 7.1.

Our next question, which is identical with question 1
in the previous chapter, was:

1. What is the magnitude of the role played in ACHV
by FSS before and after allowance has been made
for SES?

The results will be found in table 7.2. It is clear from
the high values in the “Common” ¢olumn for the first set
of “Total” analyses that the role of Family Structure and
Stability (FSS) is mostly confounded with that of Socio-
Economic Status (SES). Meanwhile, the percentage of
Achievement in these analyses that can be uniquely
associated with FSS is very small, in contrast to the per-
centage that can be uniquely associated with SES, which
is quite large. Despite some variations, this is true of
every region, for whites as well ax Negroes. In most
regions, however, the role of SES for these two groups

Table 7.2.—Average Percentage of Common Variation in Achievement Explained by Family Background and School,
by Region and Ethnic Group

Home Background Factors

Total White Negro Mexican Indian Oriental Puerto Rican
c c e
A T T e T E e
SRR EEEEEEEENEEEEE e
35S © 5 5 © 2 9 © O 2 0 o5 o © 2 2 © 5 o o 2
Region SES FSS SES FSS SES FSS SES FSS SES FSS SES FSS SES FSS
Northeast ....... e e e 1722 1 83 16 1 51 38 11
Mid-Atlantic «+vvvvone oo ... 67 30 3 8 13 2 77 18 5 20 25 55 51 25 24
GreatlLakes ....... . ... .. 68 27 5 80 15 5 73 17 10
Plains ....coovvh v i o 70 23 7 82 13 5 86 10 4
Far West .. ..... .ol 63 32 5 77 18 5 64 24 12 47 26 27 63 17 20 55 25 20
Southwest 74 20 6 89 10 1 84 12 4 55 16 29 71 16 13
Southeast ... . .. . 66 28 6 87 11 2 88 8 4
Total ..... .... ... 67 29 4 84 13 3 84 12 4 51 21 28 68 15 17 36 30 34
Family Background Factors
Total White Negro Mexican Indian Oriental Puerto Rican
c c
s § g s 8 ¢ s 8y g8 g s Feosf sy
.g' E .g .g' E .g .g' E .g' ..g E .g .g E g’ ..g E g’ .g‘ E .g
2 8 2 2 8 2 2 8 2 2 8 2 2 8 2 2 8 2 2 8 =
Regicn HB PRCS HB PRCS HB PRCS HB PRCS HB PRCS HB PRCS HB PRCS
Northeast .... ... ....... .. 12 46 42 11 43 46 15 35 50
Mid-Atlantic .. .. . ...l 16 51 33 11 42 47 16 35 49 17 44 39 12 38 50
Greatlakes .. ........... 12 45 43 8 37 55 12 29 59
Plains ....cov vvvn vn 15 45 40 8 38 5”4 13 32 55
FarWest «.... «ooviiiiniins 14 47 39 9 37 54 11 32 57 12 36 52 17 34 49 9 37 54
Southwest ............ . 21 45 34 10 38 52 18 27 55 8 35 57 38 40 22
Southeast ............ . ... ., 27 49 24 13 45 42 22 32 46
Total «cvvviiininninn oo 21 49 30 11 42 47 22 33 45 10 37 53 29 38 33 10 40 50
Famlly Background and School Factors
Total White Negro Mexican Indian Oriental Puerto Rican
¢ §.y s+ F s s B g g B s fe s dosogl
..g E .g .g E .g .g E g g E g g E g g E .g g’ g
= 8 > O 8 > > 8 5 D 8 2 2 © 2 > 8 2 > =]
Region FB SCH FB SCH fB SCH FB SCH F SCH FB SCH FB SCH
Northeast ......... . ...... . 66 21 13 73 20 7 72 16 12
Mid-Atlantic ......... 50 33 17 69 22 9 65 19 16 73 14 13 67 13 20
Great Lakes .... .. .. 65 16 19 82 9 9 81 5 14
Plains «cooveiien vven on o e 62 21 17 79 15 6 81 7 12
Far West ......... e e 60 21 19 84 10 6 88 3 9 72 15 13 60 19 21 97 1 2
Southwest ......coviiviiiin 55 21 24 83 10 7 76 7 17 58 21 21 54 34 12 ......
Southeast .........cviiiininnn 31 38 31 66 23 11 46 22 32
Total . «oviviviviin i 44 31 25 72 18 10 52 19 29 67 17 16 56 26 18 94 3 3

& The percentage of total variation Accounted for respectively by SES und FSS can be found in appendix B.
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tends to be Lirger and that of the common portion smaller
than for the “Total™ group. For all the remaining groups,
the unique role for FSS s Luger and that of SES tends
to be smaller.

When these values are examined by grade, as they ave
in appendix B, the most noteworthy trend that emerges
is for the role of 38 to dechine at the higher grade Loy els,
usually in a progressive manner. But even this was more
often the case for whites and Negroes than for the other
groups. For whitex and Negroes, then, the independent
role of Family Structure and Stability in Achievement—
independent, that i of Socio-Economic Status—is rela-
tively small. On the other hand, the independent role of
Socio-Economic Status is lavge for almost all groups,
although greater for whites and Negroes than for the
others. Further, the percentages here exhibit no clear-
cut regional trend.

Our next question was:

!
2. When HB and PRCS are analyzed together, what
15 the magnitude of their respective roles in

ACHV?

The results, averaged across grades. are given in the
portion of table 7.2 headed “Fanuly Background Fae-
tors.” For the * Total™ group, the unique vole of Fanuly
Process (PRCS) exceeds that of Home Background by at
least two to one except in the Southeast, where their roles
are more néearly equal. Thenr common percentage 15 quite
substantial; on occasion, it almost equals or actually ex-
ceeds that of the sum of their unique portions. This same
trend. in a somewhat more pronounced form, also oceurs
for the whites, Negroes, Mevcan-Americans, Oriental-
Americans and DPuerto Ricans i each region. and for
Indian Americans in the Far West® The most consistent

< Tor ~ome reason, the opposite was true of Indinng in the
Southwest,

trend by grade level, especially for “Total.” whites, and
Negroes, was for the role of PRCS to increase at the
higher gmrade levels. Ax before, tabulations by grade are
given in appendix B. The dominant trend, however, is
clearly for the unique role of PRCS to exceed that of HB,
but for these two sets to have an appreciable portion in
common, We are inchined to regard this portion as reflect-
ing the motivational and attitudinal correlates of class
membership; certainly, 1t would be more hkely to belong
somewhere 1 the area covered by our home background
variables. But, as we said at the beginming of this chap-
ter, there ix no easy interpretation to be made of the
regional differences uncovered by these analyses.
Nevertheless, there are instances i which 1t is possible
to generalize about the fype of interpretation made pos-
sible by these ata. A case m pomt is that of school in-
fluences. In our earlier studies, we established that stu-
dents usually attend school with other students who are
similar to them in family background and achievement.
Table 7.3 shows the extent to which this is true for each
of our seven regions (the percentages shown here have
been averaged across grade levels). It will be seen that
the values are greatest for Achievement and Socio-
Economie Status, and lowest for Expectations for Excel-
lence. Although some deviations do occur. the dominant

trend is for the values to be greater for the “Total” group

than for the separate ethnie groups and for these “Total”
values to be greatest mm the Southeast, However, the South-
east s not marhedlv ditterent from many of the other
reglons when 1t s examined over the eutive range of ethnic
groups. Agan, the most conststent trend by grade lovel
i~ for the values to decline at the upper grades. We are
therefore mmelimed to conclude that thns streaming of stu-
dents mto schools is most strongly reflected i the values
for the “Total™ group of students. Flns effect (if we may
use ~uch causal language) 1= most pronounced for Socio-

Table 7.3.— Avcrage Percentage of Variation in Indisidual Student Variables Associated With the Schools Students Attend,
“by Region and Ethnie Group

Socio-Economic Status

Family Structure and Stabilify

Achievement Fxpectations for Excellence

Region T W NM I OPRT W NMILI OPRT W NMI OPRT WNMMITLIO PR
Northeast . .27 27 19 21 19 24 17 14 11 3 3 2
Mid Atlantic + . 31 25 11 . 9 311 a4 2 6 1 28 14 12 1311 5 3 3 2 2
Great Lakes . . .22 18 3 9 3 1 . 19 9 5§ 4 2 4
Plains .. . 28 22 13 11 5 5 22 11 7 a 2 4
Far West . 23 16 3 15 16 7 8 5 2 7 4 2 20 8 3 15 14 1 5 3 3 5 6 2
Southwest .19 9 11 11 25 12 3 3 4 10 21 7 7 10 21 5 2 5 2 o
Southeast .. 34 25 15 17 5 2 38 16 21 3 4 6
Total T30 2213 1321 7 314 6 2 7 7 2 1301317 11 17 21 6 3 5 3 7 2 2
Attitude Toward Life Educational Plans and Desires " Study Habits Average
Region T W NM I OPRT WNMI OPTWNMI OP T WNM I O PR
Northeast . 5 4 4 9 9 3 5 4 5 12 11 10
Mid-Atlantic 11 5 8 9 7 11 10 6 1 3 8 4 6 8 515 9 7 7 4
Great Lakes 9 4 6 6 5 3 /7 3 6 11 6 4
Plaims . ... .. 5 4 4 6 6 5 6 6 3 12 8 6
Farwest .. . .10 4 6 15 15 3 6 4 3 5 8 1 7 3 4 7 8 3 11 8 3 10 10 3
Southwest 11 7 11 6 11 7 5 7 4 4 7 4 & 5 7 12 5 ] 6 12
‘Southeast .22 8 16 11 8 8 15 5 8 21 10 11
Total 14 6 12 10 14 4 7 9 8 6 4 & 1 310 4 7 » 8 4 516 9 9 8 12 3 4
b.'a;n T Total, W white N ’ Nevio, M Messcan | Indian, O - Oriental, PR Puerto Rweun
Q
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Econoniic Status and Achievement. especially in the South-
east.

Our next question was:

3. When FB and SCIT are analyzed together, what is
the magnitude of their respective roles in ACHV?
It will be seen from the section of table 7.2 headed
“Family Background and School Factors” that the unique
school percentages (averaged. like the other percentages,
across grade levels) are greater for the “Total” and mi-
nority groups than for whites.’ The most notable excep-
tion to this is for Oriental-Americans in the Fuu West. for
whom the school factors play a negligible role and the fani-
ily background factors an exceptionally large one. School
fuctors exhibit the greatest unique percentages and com-
mon portions in the Southeast; for Negroes, this percent-
age is quite substantial. We are inclined to relegate an
unknown part of the common portion to Family Back-
ground; the remaining portion more likely reflects the
interplay of Family Background and School on Achieve-
ment.

The most discernible trend by grade level was the way
in which the unique role of the school factors declined at
the higher grade levels for whites, but oscillated somewhat
(depending on the region) for the remuining ethnic groups
(see appendix B). In general, we are inclined-to-eonclude
that the school factors have a greater role to play in ac-
counting for differences i1n minority group students’
Achievement than in white students’.t This appears to be
true both before and after the family background factors
have been taken into account.

Our next question, not asked before, was:

4. When ACHV and PRCS are tuken together as a
dependent set. how large is the role played by HB
and SCII?

The percentages for these sets of variables, averaged
across grade levels, are given in table 7.4, It will be re-
called that Home Background consists of Socio-Economic
Status together with Family Structure and Stability, and
School of five student-body and five teaching staff fuctors.
The MR-squares were not averaged across grade levels,

31t <hould be vecalled that, in this series of analyses, we used
only ome school factor, viz. Student Body's Achievement.

4 The major exception was the Oriental-American group in the
Far West.

Table 7.1.—Average Percentage of Common Variation in Achieve-
ment and Motivation Explained by Home Background and School,
by Ethnic Group

Unique Unique
Ethnic Group HB Common  SCH
Total . . . .. . 35 19 46
White e e . 44 16 40
Negro .. ........ .. . . 31 10 59
Mexican-American . . ...... 37 12 51
IndianAmerican ...... e 30 17 53
Oriental.American . . . . . ... . a7 4 49
PuertoRican .... ... ...  ...... . 43 16 51
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since as of this writing we knew of no upper limit to the
total varidimce that might be explained, However, it will
be seen thit, for every group except whites and Oriental-
Americans, the unique percentage for School exceeds that
for Home Background by a factor of 1.3 to almost 2.0.

By grade level, tife most consistent trend was that the
unique percentage for School increased at the higher grade
levels. Even this, however, did not alwayvs occur in a pro-
gressive manner: at the twelfth grade. for example, the
values for whites and Puerto Ricans tended to increase
and those for Orientals and Indians to decrease (see ap-
pendix B for these analyses). Similar analyses were con-
ducted by region at the sixth grade. for which there was
usually a sufficient number of schools. For the “Total” and
white groups, the role of school factors exceeded that of
home background factors only in the Great Lakes, Plains,
and Southeast. For Negroes and Mexican-Americiuns, how-
ever, the role of home background factors exceeded that
of school factors only in the Fur West, while for Indians
and Oriental-Americans the role of the school factors was
greater for both the regions studied. On the basis of these
results, we are inclined to believe that school fuctors play
a greater role in the achievement and motivation of mi-
nority group students than of whites.

7.2. ACHIEVEMENT, ETHNICITY, AND REGION

In this section we introduce i new set of analvses. They
were not included in chapter 6 because they dealt with
separate ethnic groups not ethnicity in general. Nor did
they belong to appendix B, because the analyses there deal
with each ethnic group as a separate entity, We therefore
decided to introduce them here.

Two related questions led to these analyvses:

5. How large is the meun difference in ACHV be-
tween whites and each of the selected ethnic groups
in each region?

6. How large is this difference after the relationship
of ACHV with FB and SCH has been taken into
account?

We expressed these differences in terms of S units, The
term S is short for “sigma,” which indicates that the
means—in this case, the mean achievement of euch ethnic
group—are expressed in terms of their deviation from a
mean. Here, we departed from our earlier practice and took
the difference between the mean ACHYV for whites and
that for each of the other ethnic groups. By dividing this
difference by the standard deviation of ACHYV for all stu-
dents, we obtained the S units referred to. For example,
in the Northeast we took the mean ACHV for whites, sub-
tracted it from the mean ACHV for Negroes, and divided
the difference by the standard deviation of- ACHV for all
students in the Northeust.

For question 6, we obtained an estimated mean achieve-
ment score A’, for each ethnic group in each region, using
the regression equations developed as a byproduct of the
analyses in.chapter 6. We then subtracted it from the ob-
served achievement score, 4, thus producing an adjusted
mean score that, as previously explained, we expressed in
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_terms of the standard deviation of the observed scores.
The regression equations used in each case were those for
the “Total” group in that region.?

The values intable 7.0 are § units. They were computed
for the following adjustment conditions:

None.—This denotes that no background conditions
have been allowed for.

HB.—This denotes that allowance has been made for
the relationship of Achievement with Soeio-Feonomic
Status and Family Structure and Stalulity, the two vari-
ables that make up Home Background. ' .

FB.—This denotes that allowance has been made for the
relationship of Achievement with Fanuly Background,
which consists of Home Background together with the
four motivational variables that make up the set we called
Family Process.

FB,SCH.—This denotes that allowance has heen made
for the relationship of Achievement not only with Family
Background but with the set of 10-school background fac-
tors that we called School.

Most of the S units in table 7.5 are negative beciuse we
subtracted the white groip’s mean from those of the other
groups.- The main exception is the Oriental-American
group, whose mean was, on occasion, greater than the
whites’. Such exceptions are denoted in the table by

lus sign. Since these analvses have not been presented
liefore, we have included the results by grade level as well
a# their averages,

3 The computational rationale was:
O-w
S
Whdre
I = the white group’s mean achrevement
O = the other ethme gronp’s mean achiesement score
S = the standard deviation of all the stwlents" achievement scores
and each of these three values 15 from a particular region
Aftdr the means had been adjsted for the relationship FB and
SCH with ACHV, the computational rationade was
(TR § Y
. I\'
Where ﬂ\l(" subseript 4 denotes the wd e o mean achiovement score

for each'group, and the adjnstment 1~ bised on that rogon’s total
regression equation,

§ Based on the full wimber of <tudents who identified themselh es
as belonging to one of the ethnie groups (see appendix B).

\

The S units, then, express the miagnitude of the mean
difference in Achievement between the whites and what-
ever group they are being compared with. It will be seen
immediately that, before any background conditions have

been allowed for, these values are largest for Puerto ”

Ricans and Negroes, and smallest for Oriental-Americans,
Indian Americans fall somewhere in between, while Mexi-
can-Americans are closer to Puerto Ricans and Negroes,
Some grade-level trends are in evidence, but they must be
treated with caution. Although exact figures are not avail-
able, it is known that the dropout rates nre very high for
many of the minority groups, and certainly much higher
than for the whites. For Indian and Mexican-Ameriean
students. these rates are said to be high even at the twelfth
grade. In consequence, we should not make inferences of
the type that some groups are “getting better than oth-
ers,”” or ure “getting closer to the whites” at one grade
when compared with another. Rather, we should recog-
nize that the groups differ at the ditferent grade levels. At
the higher grade levels, it is in general likely that the
givup will be i more select one, in terms of all the charae-
teristics that make for school attendance, than at the lower
grade levels. And this, because of varyving background
conditions, applies more strongly to some groups than to
others. Both considerations. then. should weigh rather
heavily in the interpretation of such results as the ten-
dency of the § units to dechine by roughly one-tenth of a
unit per grade as the grade levels get higher. Similarly,
there is no easy interpretation of the fuct that Negroes,
for whom there ix a slight increase at the twelfth grade,
are an exception to the trend.

In any case, 1t is remarkable how much the S units de-
cline for the “FB.SCH” adjustment condition. Except for
Negroes und Oriental-Americans, this condition reduces
the S units to from one-third to one-fourth their original
value. The values for the Oriental-American group even
surpass the whites', In short, once the “FB. SCH” adjust-
ment has been made. the ditferent grade-level values be-
come remarkably homogeneous for any =ingle group.

Table 7.6 presents analyses of the sume type for selected
ethnic groups in each region, Here we need to remind our-
selves that, in the Northeast, there are comparatively few
Negro students at the twelfth grade, and that, in the Mid-

Table 7.5.—Ethnic Group Differences in Achicvement by Grade Level, Before and “{ter Adjustment for Social Background »

Adjustment Conditions

Grade
Ethnic Group'Difference Level None HB FB FB,SCH
Indian American ... . .... . 12 6 3 2 1
versus 9 8 3 .3 2
White...... .. ... ... . 6 9 A 4 2
Average 8 3 3 2
Mexican-American ... .. e 12 9 5 .4 2
versus 9 9 5 4 3
White - 6 1.1 6 .6 3
Average 10 5 .5 .3
Puerto Rican ....... ... .12 11 .6 .5 3
versus 9 1.2 6 -] 3
White..oooviivien o venns ool . 6 1.4 8 7 4
Average 12 7 .6 3

Ad]un—mcnt Conditiong ?

Grade
Ethnic Group Difference Level None HB FB FB,SCH
Negro ... . ..... . ... oo 12 1;3 .8 8 2
versus 9 1.1 .6 6 .1
White .. .. .. - 6 1.1 7 5 .1

Average 1.2 7 6 1
Oriertal-Amencan ..., .. .... 12 "2 0 2 0
versus 9 2 0 0 +1
White 6 4 .1 I 4.1

Average 3 .0 1 +.1

8 All entries are nexatise unlexs otherwise indicated

Aruitoxt provided by Eic:
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Atlantic, the same is true of Oviental-Americans at the
sixth and twelfth gides. In order to reduce the number
of comparisons, which would have been very considerable;
we eliminated the "HEB" and “FB" adjustment eonditions.

For Negroes, comparizon with the whites produces S
units that tend to be slightly smatler i the Northeast
and Mid-Atlantic than in the other regions, However, the
regional trends are not consistent across grade levels.
Here, the units increase at the higher levels i the South-
east and Southwest, decline in the Northeast and Great
Lakes, oscillate in the Plains, and stay roughly the same
in the Mid-Atlantic and Far West. After adjustments have
been mude for the relationship of ACIHV with FB and
SCH, it will be seen that the units dechine, on the average,
least in the Northeast and most in the Southeaxt.

Turning now to the Puerto Ricans, we can note that
they tend, on the average, to be the furthest behind of any
regional group. In addition. there seems to be no consistent
trend by grade level. After adjustment for FB and SCH,
the S units were reduced by a factor of about 6.

For Oriental-Americans, there are some distinet ve-
gional differences. In the Mid-Atlantic, they are about 0.8
of a unit below the whites—a distance that is reduced by
some 30 to 50 percent after allowance has been made for
FB and SCH. The trends by grade level are not consistent:
the units are smaller at the lower than at the higher levels
both before and after adjustment. In the Far West how-
ever. the values for Oriental-Americans are nearly as large
as the ones for whites and. after FB and SCH have been
allowed for. come to exceed it by about 0.2 of a unit.
Hence, the performance of students who wdentify them-
selves ax Oriental-Amencans is very different, relative to
that of whites. in the Far West as compared to the Mid-
Atlantic.

The performance of Tndian Americans also differs some-

/

what by region. In the Far West, the values for Indians
areabout 0.8 of 1 umt below those for whites, but 0.6 of a
unit in the Southwest. After allowanee has been made for
B and SCH, the vadues are reduced l))/:l factor of about
1 in the Far West and 6 in the Southwest. The progres-
sively lower vithies for the upper grade levels may, as we
abready suggested, veflect the high Indin dropout rate.

Simutarly, the values for Mexican-Anienican students,
as measured in terms of S units, tend to be slightly farther
behind the whites' values in trlf Far West than in the
Southwest. After adjustment. hpwever, the units are more
nearly equal, as can be seen from the smaller difierences
in the “FB, SCH” columns.

To sum up; it 15 clear frm/l'l these anatyses that most, if
not il the differences betyeen the whites and the other
ethnic groups in each regfon can be accounted for by va-
rious socisd background factors. There is however, another
way of looking at such regional variations, and that is to
see how the members of each ethme group differ among
themselves. For example, we may observe that whites in
the Northeast have a higher average achievement level
than whites in the Southeast. How large is this type of
regional difference. relative to the total ditfferences among
white students? To this subject we now turn.

7.3. FAMILY BACKGROUND, SCHOOL, AND REGION
Our first question here is:

7. What percentage of variation i individual stu-
dents’ FB and ACH\ can be associated with their
regional location?

It will be seen from table 7.7 that these percentages
(averaged here across grades) are never Large. The larg-
est ones in most cases, are for Achevement, Socio-Eco-
nomic Status, and Family Strueture and Stability, and

Table 7.6.—Selected Ethnic Group Differences in Achievement by Region and Grade Level, Before and Aft&& Adjustment
for Sucial Background (Conditions »

Northeast

Plains Southwest

Mid-Atlantic Great Lakes Far West Southeast
Ethnic Group Grade AN
Difference Level None FB,SCH None FB,SCH None FB,SCH None FB.SCH None FB,SCH None FB,SCH None FB,SCH
Negrce .. ..... 12 9 5 11 3 9 3 13 4 11 4 1.3 2 1.2 1
versus 9 11 4 10 2 11 .2 9 2 1.1 2 1.2 2 1.0 0
White 6 1.1 4 10 2 1.2 2 10 1 12 .3 11 3 1.0 0
Average 10 a4 10 2 1.1 .2 11 7 2 11 3 1.2 2 11 0
Puerto Rican .. .. 12 1.4 2
versus 9 1.2 1
White 3] 13 3
Average 1.3 2
Oriental-American .. 12 1.1 K<) .1 +.1
versus 9 .6 1 0 +.2
White 6 7 2 1 +3
Average .8 3 A 4+ 2
Indian Amencan . . 12 .6 1 5 ]
versus 9 9 2 4 .2
R T L - T P .8 2 3 2
Average .8 2 6 1
Mexican-American 12 .8 2 WA 1
versus 9 9 2 7 3
White 6 9 3 S 4
Average 9 .2 .8 3 -
\)' 3] e.n—trin are negative unless otherwise indicated.
ERIC
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Table 7.7.—Average Percentage of Variation in Individual Student Variables Associated With Regional Location,
by Ethnic Group

Ethnic Group
Variable T w N M | o Average
Socto-Economic Status ..... .... . . ... 33 23 33 3 13 7 19
Family Structure and Stability .... .... . 10 3 .0 13 2.7 53 19
Expectations for Excellence . ... . 3 3 0 0 13 13 5
Attitude Toward Life . ...... ........ .. 10 3 10 0 3 7 6
Educational Plans and Desires...... .. . 10 7 .6 0 7 30 10
Study Habits ............ .. T 3 0 .6 7 23 23 . 1.0
Achievement ......... C . 53 20 53 .0 7 53 3.1
Average ................... .. ... ... 17 9 15 3 1% 27

Norg.—T == Total. W - white. N "—VNAu-;rn. M - Mexican, |

the smallest ones for the four motivational and attitu-
dinal variables. For the ethnic groups, the percentages
are largest, on the average. for Oriental-Americans, the
“Total” group, Negroes, and Indian Amerieans, and small-
est for Mexican-Americans and whites. The trends by
grade level vary considerably. For whites, there is virtu-
ally no increase or decrease over the grades. whereus for
the “Total” group, Negroes, and Oriental-Americans, the
percentages for Achievement and Socio-Feonomic Status
go up as the grades get higher. For Oriental-Americans,
the same is true of Educational Plans and Family Struc-
ture and Stability. For Indian and Mexican-Americans,
the percentages usually increase at the ninth grade and
then decrease again.

Although these associations with region were never
very strong. we decided to ask:

8. Which regions rank high and which low on these
variables, for the different ethnic groups?

As wil] be seen in appendix B, where these analyses are
presented, the only two groups for which we had values
on each variable in each region were whites and Negroes
for the remaining groups, we had only two such values,
and were therefore unable to conduct as many analyses
for them—a problem already encountered in section 6.4.,
above, where for the same reason we were forced to con-
centrate on the "“Total™ group. Here, by intercorrelating
the regional ranks of whites and Negroes on these vari-
ables, we were able to isolate a number of subgroups in
each region. For whites, there were the following three:

1. “General well-being.” Here the Plains ranked
highest and the Southeast lowest.

2. “Immediate concerns with schooling.” Here the
Plains again ranked highest and the Southwest
lowest.

3. “Belief in education and intent to affect one's
future lot inlife through it Here the Mid-Atlantic
ranked highest and the Southwest lowest.

For Negroes, we discovered four rather different sub-
groups—different, because the variables were combined
differently from the whites':

1. “Achievement—specific.” Here the Northeast
ranked highest and the Southeast lowest.

2. “Affective well-being.” Here the Plains ranked
highest and the Far West lowest;
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3. “Econonic well-heiny. with intent to affect one's
future lot through education.” Here the Plains
ranked highest and the Southeast lowest.

4. “Intact family situation and its correlates.” Here
the Plaing ranked highest and the Southwest low-
est.

The other ethnic groups. as explained, have to be dealt
with rather more briefly. Mexican-Americans in the
Southwest ranked higher on Family Structure and Study
Habits than Mexican-Americans in the Far West, whereas
the reverse was true for Socio-Economic Status. Indian
Americans in the Far West ranked higher on both Socio-
Economic Status and Achievement than they did else-
where, but the ones in the Snuth\,:e%\ ranked highest on
the remaining variables. Oriental-American students in
the Fur West ranked consistently higher on each of the
variables than did their counterparts in the Mid-Atlantic.
It is clear, then, that no region can be ranked higher than
another in any absolute sense; it all depends on the ethnic

'group and variable under considevation.

It remains for us to ask: What is the magnitude of the
role played in ACHV by FB and SCH at the mdividual
compared with the regional level?

As in section 6.11. we used two kinds of mdividual
analysis (“Total” and “Within") and one kind of regional
analysis (“Among™). Table 7.8 shows the results, aver-
aged across grade levels, for the only three groups for
whom such analyses were statistically feaxible, vig,
“Total,” whites and Negroes. let us first examine the
“R-square” columns, which indicate the respectiv: roles
of Socio-Economic Status (SES) and Family Stracture
and Stability (FSS) at each level. At the individual level
(the “Total” and “Within'* values), the range is from 27
to 13 percent of ACHV explained. the former for the.
“Total” group and the latter for Negroes. However, at
the regional level (“Among”), from 87 to 100 percent of
the variation in ACHV is explained by these two vari-
ables, ,

The relative roles of SES and FSS, when examined at
these levels of analysis, resemble each other more when
whites are compared with Negroes than when either is
compared with the “Total” group. For the last-named
group at the regional level, the largest role belongs to the
common portion, and to SES at the individual level. For
whites and Negroes, however, SES h:s the largést role at
both levels. For all three groups, then, Socio-Economie
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Table 7.3 —5\\(1'3]{(' Percentage of ¥ .nrl.mpp in Achievement Explained by Family Background and School for “Total,”
“Among,” and “Within” Region Analyses, by Ethnic Group

. . ‘ Home Background
/ Total White Negro
RSQ Unique Common Unique RSQ Unique Common Unique RSQ Unique Common Unique
Type . (SES FSS) SES FSS (SES FSS) SES FSS (SES,FSS) SES FSS
Total 27 ol | 29 4 18 84 13 3 15 84 12 4
Amaong 97 26 - 70 4 87 80 10 10 30 74 15 11
Within 25 67 28 5 18 84 13 3 13 82 13 5
Family Background
Total White Negro
RSQ Unique Common Unique RSQ Unique Common Unique RSQ Unique Common Unique
- Type (HB,PRCS) HB PRCS (HB PRCS) HB PRCS (HB,PRCS) HB PRCS
Total .- : 38 21 49 30 35 11 42 47 24 22 33 45
Amaong 100 3 94 3 100 10 77 13 100 5 85 10
Within 37 18 48 34 35 10 41 49 26 17 33 50
Family Background and Schoot
Total White Negro
RSQ Unique Common Unique RSQ Unique Common Unique RSQ Unique Common Unique
Type (FB SCH) FB 'SCH (FB SCH) FB SCH (FB,SCH) F8 SCH
Total . 51 44 31 ' 25 40 72 16 12 39 50 18 32
Among .... 100 0 100 0 100 2 98 0 100 0 100 0
Within 48 49 28 23 39 76 14 10 36 58 14 28

Status can be used to wecount tor virtually all the regional
differences in Achicvement. Only for the “Total”™ group
is it possible t() use Famuly Stracture and Stability for the
same purpose.’ Some variations in these results can be
noted for the specific grades, but they do not affect the
general nature of these conclusions.

Turning now to the “Family Background” section of
table 7.8, we find that the R-squares, svhich meusure the
relative roles of Home Background and Family Process,
range from 24 percent at the individual level to 100 per-
cent at the regional level. For the “Total” and “Within™
analyses. the highest value 1x 28 percent (the "Total”
g‘l:0llp) and the lowest 21 percent (Negroes). For the
“Among” analysig, however, all varinee in Achievement
can be accounted for by the two sots of variables,

The percontugv values for the two sets show that, at
the individual level, the unique role of PROS exceeds that
of HB. This effect is somewhat more marked for whites
and Negroes than for the “Total™ group, and for the
“Within” than for the “Total” level. At the “Among”
level, however, most of the variation in Achievement can
be accounted for nearly as well by either the HB or the
PRCS set. since their roles are so extensively confeunded.
The results by grade level are consistent with this con-
clusion. ~N
. Finally, the “Family Background and Sehool” section

of table 7.8 shows that, at the two in tividual levels, the

percentage of variation in Achievement that can be ac-

counted for by these two sets of variables ranges from 36

percent (for Negroes) to 51 percent (for the “Total”

group). At the regional fevel, however. they account for

100 percent. Almost as impressive is the regularity with

vhich the role of FB exveeds that of SCIH, though it does

-

7 For the *“Total” group, SES secounts for 96 percent, or 70 26,
ﬂ‘\“{m common variance and FSS for 74, or 70 4 4, percent,
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50 most for whites at the mdividual fevel. At the re;rinnul;
level, the roles of these two sets almost completely over-
lap. Again. the results by grade level tollow the same
pattern. )

-~

7.4. SUMMARY

In this chapter we conducted analyses for separate
ethnie groups i seven regions.” Groups were mcluded 'in
an analysis only if they were (xdequatol\ represented both
in the census data and in our sample for the region being
studied. We were able to obtain results for whites and
Negroes in all seven regions, for Mexican-Americans and
Indian Americans in the Southwest and Far West, for
Oriental-Americuns in the Mid-Atlantic and Far West,
and for Puerto Ricans in the Mid-Atlantic. In this chap-
ter, the results from the individual grade levels, given in-
appendix B, were summarized by averaging across them.
For the most part, only grades 6, 9, and 12 Ywere used.

We first exanuned the role of Family Structure and Sta-
bility in Achievement, before and after allowance had
been made for Socto-Economice Status. We found that, for
Negroes and whites in all regions, 1t had hardly any role
that was independent of Socio-Economie Status, and not
much more for the remaining ethinic group~. On the other
hand, Socio-Fconomic Status evidently played a large role
in the Achievement of all groups, especially whites and
Negroes. There did not seem tg be any clear regional trend
in these results. ’

We then examined the rele plaved in Achievement by
Home Background and Family Process, when analyzed
together, We found that, for almost all the ethnie- regional
groups. the motivational variables represented by delly

% The ceven regions, were:
Plains; Far West;

Northeast; Mul-Atlantic; Great Lakes;
Southwest and Southeast. 1
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Process played a greater role than the socioeconomic face
tors represented by Home Background. but that there was
substantial overlap between them. There were some ro-
gional trends, but they defied mterpretation, ‘

We went on to perform similar analyses for our sets of
family background and school factors. In our eirlier
works, we had found that although the role of Family
Background exceeded that of School, we had found mdi-
vidual differences in Achievement aniong minority groyp
members showed a greater association with school factors,
both before and after allowance for family background
facters, than they did among whites. Moreover, this etidet
seemed to be more pronounced m the South than in the
North. Here, with a greater number of regional group-
ings, we found much the <ame results as hefore, The one
major exception wis the Orviental-American sroup in the
Far West, for whem School played a very small role and
Family Background a very large one.

We had observed in chapter 6 that. for <l students com-
bined, the role of school factors was much greater than
that of home background factor~ when the dependent wva-
riable included Family Process than when it was confined
to Achievement. Here, we found that the ~same was true
of each minoritv group treated senarately, although less
80 of Oriental-Americans than of the others. For whites,
however, the role of home background factors exceeded
that of =chool factors, These results tended to prevail for
a majority of the regions, although it <should be borne i
mind that our analy~es were conducted only for the sixth
grade.

Our concluding ~evies of questions focused on Family
Background, i set of vavibles that consisted of Fanuh
Process combined with Home diehground, and on Sehool,
a set of 10 school-related varables. We hegan by compar-
ing the difference in average Achievement between whites
and selected other ethn groups i each region. hoth be-
fore and after the relu wnship of Fanoly Background and
School factors withun that region had been allow ed for,

We found thai, m almost all the regions, minority group
students wete, on the average. about one full standard
deviation below the whites 1 Achieyement, This differ-
ence. however, was groatly reduced or even eradicated
after amilv Bachground and School factors had been
taken tito account. The major exception was the Oriental-
American group in the Far West, which wis vory close to
the white group mntiatly, and came to surpass it after this
adjustment had been made.

We then examined the role of regional location in
Achievement and Fanuly Background. and found that 1t
was never kirge. It was greatest for the Achievement, and
for the family background fuctors of Socto-Feonomic Stat-
us and Family Structure. Oviental-Americans, Indians,
and Negroes were the ones nost affected m these respects
by their regional location. but 1t could not he said in any
absolute sense that one region was more favorable to
Achievement than another; it all depended on the ethnic
group and variable under consideration,

Finally, we compared the role  of Family Background
and School at the individual and regional levels, Only
whites and Negroes appeared in enough numbers for
enough regions to make such un analvsis worthwhile, For
both groups we found that, at all levels, most of the varia-
tion in Achievement could be accounted for by the simple
variable of Socio-Feonomic Status, and that very Jittle in-
dep ndent influence could be aseribed to FFamily Structure
and Stabihty. At the regional level, moreover, the role of
Fanuly Process wius almost completely ntertwined with
that of Home Background, though 1t continued to appear
as the more mfluential of the two at the individual level,
Smular statements could be made about the roles of Fum-
1y Background and School. Hence the regional ditferences
in Achievement were never lurge and, for whites as for
Negroes, could be accounted for m great part if not in
full by a Large variety of hackground factors, hoth ~ingly
and in combination,




Chapter 8

HOW FAMILY AND SCHOOL INFLUENCE ACHIEVEMENT IN DIFFERENT
REGIONS—III. BY METROPOLITAN AND NONMETROPOLITAN AREAS

Differences between imner-eity and suburban schools are
often referred to as 1f geographical locaton were 1 itself
a4 major determinant of educational quahty. A moment’s
reflection will show that, a~ long as schools can be con-
structed in an area. this is not or at least need not be the
case. It may be, however, that certatn geographicat distine-
tions, particularly that between mmner city and suburb. are
useful indicators of social and econonne differences that
affect educational actitevement independently of the ones
dealt with so far in this report,

Already in the Achievenient Study, where all the States
were distributed. 11 most of the analvses, among the two
regional groups of North and South, we found that the
distinction between metropolitan and. nonntetropohitan., as
defined in terms of standard census tracts. did vield cer-
tain variations in Achievenment and its correlates (May-
eske et al., 1973, chapters 3 and 1). Here, with our seven
regional groupings, we found that the distinction stitl had
its uses. But they were not nearly as great as those of the
other variables, particularly the school ones. We reached
this conclusion by nieans of the same statistieal techniques
that we used i the previous two chapters. However, in
order to apply them to such a large number of groups. we
had to devize a special analytic framework, which will
have to be described before we go on to discuss the results.

8.1. A SYSTEMATIC FRAMEWORK FOR ANALYZING
GROUP DIFFERENCES

Suppose we have a very Lirge sample and want to deter-
mine whether or not cert:un subgroups mn it are different
en_ouéh to keep separate. We decide to break it up and find
out. But how? In the present case, we can ciassify students
as -to whether they reside 1n one of the seven regions.
Within each region, they can be further classified as to
whether they reside inametropohtan or a nonmetropolitan
area. For these L1 groups, we may then ask: How power-
ful an explanatory role do these 2 classifications play with
regard to our set of dependent variables? In other words,
do they add enougl to the explaation of our dependent
variables to make us want to keep the groups separate?
Or shall we disregard them, thereby sacrificing some ex-
planatory power in return for the increase in convenience
that will result from working with fewer groups? It would
be a relatively simple matter to conduct such analyses if
all we were interested 1n were the grouyy means, and not
the way in which one set of variables relutes to another,
that is, in regression analysis, But since we are. we need
to ask the following questions:

FRIC J/
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Lo How woeh of the carudion i the sot ot dependent
rarubles can be assocwted with each of the slope
tactors? ' There will be a slope factor for each
classification. one for each of their possible inter-
actions, as well as one for the grand slope (i.e.,
the stope of stopex). If we note that one or more
of the classifications accounts for a substantial por-
tion of tite vartance n the set of dependent vari-
ables, then we need go no further, since we will
want to Use each group’s own slope and mtercept.
However, if it looks as if the grand slope will do
Just as well. then we have to ask a second question:
How nowch of the varmnec in the set of dependent
variahles eun be associwted with each of the inter-
cept fuetors? 2 By “each” we refer to the fact that
each of our two clssifications will have not only
its own intercept factor but one for each of its
possible interactions. If i substantial portion of the
variance is associated witlo one or more of the in-
tercept f: ctors. then we may want to use the saume
slope but a different intercept for each of these
classifications. If this is not the case, however,
then we will decide to use a_common slope and a
common intrecept for each of these classifications,
This s tantamoumnt to saying that we do not need
these-group-distinctions at «ll

1o

The usual method of determining whether or not the
groups are different is to apply a test of statistical sig-
nificance. However, with large samples and sizable sub-
groups, trivial differences can yield statistical significance.
Consequently, we shall have to depend on a variance-
accounted-for framework. This technique mvolves exam-
ining the percentage of variance in the set of dependent
variables that is independently associated with each of
these slope and intercept factors.’

In order to show how the technique works, let us pro-
ceed with a specific example from one of our analyses. We
shall eximine the relationship of our Achievement com-

Hn a regression equation of the standard form:
Y Bt IhWYX, t B IS AW

Bioas referred to as the mtereept and the other B values as the
sloprs (more correctly, purtial slopes).

2There 15 no factor for the grand intercept, smee it s merely a
constant for the grand slope In other words, only one grand inter-
cept 1s needed

$In our earher framework nf unique and common variances, we
examined only the varzinee idependently associated with each fac-
tor. Tt i also possible to examine the higher-order commonalities
for these factors, although we have not done so here (for further
details, see Beatui, 1973h).
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posite (ACHV) with our Sacto-Economie Status (SES)
index. for the 11 groups mentioned earher (7 regions mul-
tiplied by 2 types of avea). The slope and imtereept factors,
and the total vartnee 1 ACHV accounted for by the-e
factors (the "Total R-~quare™). are as follows

Source of Vanation

Unique Percent

Met nonmet

Intercepts 1
Region (R) 5

MR Interaction 1

Siopes Z (Grand Slopes) 42
MZ interaction 0

RZ Interaction 0

. MRZ Interaction 0

Total R-square . 31

It will be ~een that. if we tocus on the relationship ¢
ACHV with SES (or “use SES as i covariate,”
statistictan~ would <), only 31 percent of the variance
in ACHYV (the " Total Resquare™) can be assocuted with
the ~tratifving factors The umgue percentages m the body
of the table have been divided by this vadue to make them
represent the percentage of common variance that can be
umquely assoctated with each tactor. Reading this table
from bottom to top, we can observe that the mteraction
factors for the slopes are all zero, whereas the pereentage
associated with the grand <lope 15 as Luge as 120 These
results indicate that @ common slope will suftice tor the
different group~ Proceeding to the mtereepts, we find
that both the * MI Interaction” and the “Metropolitan-
Nonmetropolitan” percentages are negligible, while the
“Region™ percentuge 1~ large enough to suggest that o
might be it good idea to use wchiferent mtercept for each
region. In closing v e mav note that 19 pereent, the <um of
these values, mmdicates how much of the common varianee
is accounted for by these factors uniqueiv o other worvds,
51 percent (100 — 19 1v confounded among them o, in
more techn Al language. fies i the higher-order com-
monalities.

dAs muAny

We performed such analises oo sequential manner,
graduadly anereasig the number of covartates for vich
ethnic group ~eparately, and for selected regions when
ethnicity was neluded as i anterion of clissttication,
These analyses are <howim appendix € Whether we u~ed
ACHV Jone as the dependent variable o combined 1t
with the motivational vartibles, the analvses showed that
the slope mteraction pereentages were almost always neg-
ligible or zero, or. in other words, that a common slope
would suffice for each of the groups., When the ethnie
groups were Kept sceparate, these same analvses showed
that a separate mtercept for both region and area, might
he desired on occasion. dependmg upon the partieular
ethnic group. But when we hrought the sehool variables
into the analyvsis, we tound that ~eparate intercepts were
not needed. However, when ethmenty, as defined by our
ethnie groups, was ncluded v the <ame framework as o

N ot Home Rackeround consist~ of Soco-Foonomie Statu

consist~ of Honu

% b

eriterion of ¢ las<ification, the analyses showed that w sep-
arate mtercept ces warranted for each ethnic group—
hut not for the regional or metropolitan lassifications.
Intercepts for each separate ethnie group were also needed
less s the school vartables were brought mto the analysis.

What thewe result~ suggested to us was that the school
vartibles as it were picked up both ethnic gioup and re-
agronal differences. For this reason, we shall concentrite
here on relattonships of this type. But first, let us illus-
trate the preceding remarks with some analvses in which
a common ~lope is used for all Lt group~, By svatematically
enlarging the ~et of regressor variables to the point at
whicl, finally, we g the school vaitables into the analy-
o1% we shall be able to exanune the diminishing need for
<eparite mterceptd. In order to capture the ethnic group
intercept<. we shall curry along our variable that de-
notes ethnicity, ealled Racial-Ethnic Group Membership
(RETIHD Tt will be recalted from chapter 2 that this vari-
able captures the mean differences among ethnic groups
by ssigning to each student the mean ACHV vilue for
members of his ethnie group. Simee a common slope will
suthice for the different geographic and ethnie groups, this
means that RETH will piek up tie equivalent of differ-
ences m the group intercepts. As for the dependent vari-
able. sometimes 1t witl be ACHV alone, and sometinles
ACHV combined with the motivational yariahles, For both
types of analvsis, the sets of covariades are:

Regressor sets when the dependent set s

Aehiceomaont

1 Ethmaty (RETH)

2 Ethmieity and Socio-Eoonomie Status
(RETH and SES)

3. Ethncaity and Home Background
(RETH and HB)

. Fthniety and Familve Background
(RETH and B3

Fthnicity, Fanuly Background. and School
(RETH, FB, and SCID
Aehvecoment and Maotiiation
1 Ethmiety (RETH)
2. Fthnieaty and Socto-Eeononie Status
(RIYTH and SES)
3. Ethmeity and Home Backeround
(REETH ;ind HBY
1. FKthniety. Home Background, and School
(RETI, HB, and SCIH)

ot

It will be seen from the “Total R-square” row of the
“Achicvement” section in table 8.1 that from 23 to 24
percent of the total virnee i ACH s accounted for by
ethmaity and the stratifying factors Ethmety and Home
Jckground account for some 19 percent more, and Eth-
nicity and Famuily Background for another 10 percent,
Finally, when Famly Backeround and School are brought
into the analysis, over 50 percent of the variance is ac-

together with Pamily Strueture and Stabnhity (F88Y . Famnly Background
Ichpronnd together with Motivation We were able to nse me=e covartites here than in apprndiv € because we
were dealing with o smaller number of interaction factors For the sampleosec table € 1 of appendin €




Table 8.1.—Percentage of Variation in Achies ement and Motivation Associated With Family Background and School,
by Region and Metropolitan Location : Total Students

Socio-Economic Home Family Background
Source of Variation Ethnicity Status Background Background and Schoo!
Intercepts M 0 1 2 0 4] 0] 0 0 0 0 0 0 0 0 0
. R & 5 7 2 2 3 2 2 3 2 2 2 0 0 0
MR 1 1 1 1 1 1 1 0 1 0 0 0 0 0 0
Common Slope . 79 79 71 85 86 80 86 87 81 88 90 87 90 90 88
Total R-square 24 24 23 35 37 34 36 38 34 43 49 50 49 53 54
Grade Level 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12
Dependent Set: Achievement /Motivation
Ethnicity and Ethnicity and Ethnicity, Home
Socio-Economic Home Background
Source of Variation Ethnicity Status Background and School
Intercepts M 0 1 2 0 0 1 0 0 1 0 0 0
R . 2 5 5 2 4 5 2 4 5 0 0 0
MR . | 1 1 1 0 1 1 0 1 1 0 0 0
Common Siape 23 24 24 40 52 49 50 58 52 71 79 75
Total MR-square . 85 8 87 88 90 90 89 91 90 92 93 93
Grade Level. 6 9 12 6 9 12 6 9 12 6 9 12

counted for. For the umtized percentage~ (i.e.. the ones
with the “Total R-~xquares” divided out). which are in the
body of the table. we ¢an note that the common slope ac-
counts for increxsingly more virincee as more variables
are brought mto the analysis. In addition. the ~mall per-
centages for geographic location (viz. the ones for “M"
and “R”) get progressively smiller as more varibles are
brought into the analysis, finallv reaching zero with the
school factors. T'his means that. for a comprehensive set
of covariates. such as Ethnicity. IFamily Background, and
School. separate intercepts are not needed: @ common slope
and a common intercept will suflice for all 11 groups.
Results similar to these were obtiuned for the multi-

variate andyses, m which Achievement and Motivation

were taken together as the dependent set. That is. the
“Total MR-squares” can be seen to merease as more vari-
ables are brought into the analysis* The unitized percent-
ages in the body of the table show that the percentage ac-
counted for by the common slope ncreases progressiveiy
as more variables aré brought mto the analvsis. In similar
manner, the percentages for the geographie intercepts
(“M,” “RIL™ and “MR™) tend to decrease. finally attain-
ing zero with FEthmeity, Home Background. and School.
Hence, for Achievement taken either alone or together
with Motivation, we can use & common slope and a com-
mon intercept as far as these 11 geographic groups e
concerned. In the next séction, then, we shall trv to find
out if we can dispense with these groups altogethor,

8.2. GEOGRAPHIC AND ETHNIC CORRELATES OF
SCHOOL DIFFERENCES
Because differences among schools tended, as we said
$To convert to an upper limit of one, simply divide these per-

centages by the total number of dependent varables, which in this
case is five (Beaton, 1973a).

Aruitoxt provided by Eic:
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Ethnicity and

Dependent Set: Achievement

Ethnicity and Ethnicity and Ethnicity, Family

in the previous seetion. to pick up both ethnie and regional
differences, we decided to find out if the former could be
made to do duty for the latter in our analysis. As our cri-
teria of differences among schools we used the counter-
parts at the school level dependent viriables. viz, Student
Jody’s Achievement instead of individual student Achieve-
ment and Study Body’s Achievement and  Motivation
instead of the individual student achievement and moti-
vational variables. For ethnic group differences we used
RETH, and for vegional differences i variable that elassi-
fied northern States as high. western ones as intermediate,
and southern ones as low.* Finally, we introduced a vari-

_ able that allowed for a finer degree of differentiation be-

{ween metropolitun _and_ nonmetropolitan areas. This
variable, which we called Rural-Urban Location, wuas
coded so that inner-city and suburban schools received a
high value, while small-toswn and rural sehools received a
low one,

Correlates of school and ethnic group differences are
given in table 2% Here, the “Achievement” column shows
the percentage of variance in Student Body Achievement
that is associated with the geographic location of the school
and the five teaching staff attributes. The second column
presents the percentage when Achievement and the four
motivational variables are the dependent set. To make
these nwltivariate percentages comparable to the univa-
riate ones, they have been converted to an upper limit of
one through division by the number of dependent variables
(in this case, five). Comparing these two columns we can
see that Achievement tends to be more highly associated
with these variables alone than wlen combined with the
motivational set. Although the geographic variables (num-

S 1or the States that made up these groupings. see chapter 2,

8 We used sixth-grade students and their sehools n these analyses
because this maxumized the number of schools,
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" Table 8.2.~—Percentags of Variation in Geographic ngﬂ@/ch@l Variablea Associated With Student Body and Ethnic Group
Differences, for Sixth-Grade Students and Their Schoola®

JCEE A e BMLE P e T LA il L) S R Lat S TR 11
N SRR R RPTRT

N

- Schoot Difference in Student Sody
individual |
: . . Achievemen®®  Student Ethaicity
Geegraphic and School Variables Achievement’ Motivation .

1. ReQIoNal LOCAMON ... «... coveven oo v v can o te e e e een eee e 12 3 3
2. RUFAI-UrBan LOCATION ...\t oeeeeiiiine e riinis s o sieetinin e ’ 0 2 2
3 L BN 20, oot e e e e 13 5 5
4. Teaching Statt's Teaching Conditions .........ooven ciirn connrnneenieieeenees 42 9 19
5. Teaching Statf's Preference for Student Ability Level ...... e 19 4 10
6. Teaching Staft's Training and Salary Levels ...........cooeee coceeereneere 2 2 0
7. Teaching Statf*s Ethnic COMPOSION .....oovmerrnrnennirnennirs co e 56 12 40
8. Teaching Statt’s Verbal Skill Mix.......... oonn corin imnninin ceeeens . 45 9 19
9.48%............ e e e 75 12 45
10. Student Body's ACTIEVEMENT ........ocoutoiiiiriirie conn re cniieenn enen .. .. 38
11. Student Body"s EXPeCtationS ...........co ol o b b 14
12. Student Body's Attitude Toward Life ........c.ooiiiiier voriiiniiiiriee e 118
13. StudeM Body's Educational Plans . ...... «.... oo o e o i eeineennnn ‘18
14. Student Body's Study Habits. ....... ..o cooviiiiin oo soriiinn e aeeens 15
DT (115 7 . L R 40

& There were 123,306 students. with their 2,372 schools, included in these aualyses
b Squared multiple corpelation for the variables designated. : :

bers 1 through 3) tend to be associated with school dif-
ferences, the magnitude of this association is small rela-
tive to that of the teaching staff variables. Highest by far
are the percentages for the teaching staff’s view of their

(number 7), and their verbal skill mix (number 8).

The final column of table 8.2-gives the percentage of
variance for these same variables that is associated with
RETH, our yariable denoting ethnicity. Here the student
body variables become relevant. As before, the association
of the geographic variabies (numbers 1 through 3) tends
to be small. while that of Teacliing Staf’s Ethnic Composi-
tion and Student Body's Achievement level is high. These
results serve to illustrate the reciprocal relationship that
existed in 1965 between school and geographic differences.
| on the one hand, and school and ethnic group differences,
on the other. They help us to understand why it was that.
when school variables were hrought into the analvsis, geo-
graphic intercepts were not needed. For the same reason,
when ethnic group differences were introduced, whether
as a criterion of classification or a quantitative variable,
they tended to “soak up” someé (though not all) these geo-
graphic differences. Since the associntion of these geo-
graphic variables with school and cthnic group differences
was so small. we did not concern ourselves with them
further. We did, however. go on to explore student differ-
ences in some detail, both among and within schools and
among and within ethnic groups.

8.3. DIFFERENCES IN STUDENT ACHIEVEMENT AND
MOTIVATION AMONG AND WITHIN SCHOOLS
AND ETHNIC GROUPS

We next examined, for sixth-grade students and their
schools; () the percentage of variance in achievement
and Motivation that lay among and within schools and
ethnic groups; (b) the percentage of variance for each of
thelse levels that could be explaitied by a regression analy-
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teaching conditions (number 1), their ethnic composition -

sis. Let us examine these percentages in table 8.3 before .
proceeding to the regression analyses. The figure 100 at the

Table 8.3.—Percentage of Total Variation in Achievement That Lies
Among and Within Ethnic Groups and Schools at the Sixth Grade

Ethnic Groups
Schools Among Within - Total
Among ..... 21 11 .32 - -
£ Al €,: Sixty-nine £,: Seventy-nine
E: All E.: Seventy-six  Ex: Eighty-six ,
Within .... . 3 65 68 ‘
E:: Nine £:: Nine £,: Nine
Total ....... 24 76 100

£.: Ninety-nine  E,: Seventeen E,: Twenty-seven

Notk - There were 123,305 students. with thew 2372 schools. included in these
analyses,

|
|
|
—— - L |
Jf

bottom right-hand corner of the table signifies that the
total variance in Achievement hiis been set equal to 100
percent. Reading down the right-most column, we can note |
that 32 percent of student difference in Achievement lies
among schools, and the remaining 68 percent within |
schools. The bottom row indicates that, in similar fashion, |
24 percent of the total variance in student Achievement ‘
lies among ethnic groups, and the remaining 76 percent j
within them. In the intersections, then, of the “Among” |
and “Within” rows and columns, we have the percentage |
of variance in total Achievement located at that level. The
upper left cell indicates that 21 percent of the total lies }
among both schools and ethnic groups, while the cell below
it indicates that 3 percent of the ethnic group differences {
in Achievement lies within schools. From the “Within” |
column, we can see that 11 percent of the variance among |
students that is independent of their ‘ethnic group mem-
bership can be found among schools. The cell directly be-
low this shows us that fully 65 percent of the total vari-
ance among students is independent both of their ethnic

group membership and of the type of school they attend.

|
|
1
|
i
1
1

2
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Clearly, then, the .variance at the wnthm-school/thhnm
ethmemp level considerably exceeds that at any of the

" other three levels. One conelusion we can draw from this .

is that there should be more studies of what goes on inside
the school. Another is that when ethnic group differences
are brought into the analysis, they bring much of .the dif-
ference among schools (roughly two-thirds, in fact) along
with them. Finally, when differences among schools are
brought into the analysis, so are most of the differences
among ethnic groups. For these 1965 data, it appears, eth-
nic group differences may not be needed as an explanatory
variable once school differences have been incorporated
into the analysis.

We have seen how the total variance is distributed
among these different levels. How much of the variance at
each level can be explained by a given set of variables?
There were only two regressor variables comnion to all
these levels: Socio-Economic Status, and Family Structure
and Stability—either the students’ or the student body’s,
as the ease might be. In tables 8.3 and 8.4, the percentage

Table 8.4.—Percentage of Total Variation in Achievement and Moti-
vation That Lies Among and Within Ethnic Groups at the Sixth

Ethnic Greups
Scheels Ameng Within Total
Among ..... 4 6 10
. £,: Forty E: Twenty-one  E,: Twenty-three
E:: ANl E:: Twenty-six E:: Thirty
Within _..... 1 89 90
) Ei: None E:: Four E,: Four
Total ....... 5 . 95 100
€,: Forty E;* Six E,: Eight

Nore—There were 123,305 students, with their 2,372 schools. included in these
analyses.

of variance in Achievement explained by these two vari-
ables at each level is prefaced by the expression “E,.” It
has been spelled out in order to avoid confusion with the

-~ percentage that forms its variance base, which is given

just above. For the among-school analyses, we also con-
ducted a second regression analysis that included the two
previous variables plus the two geographic and five teach-
ing staff variables, as listed in table 8.2. The results of this

- second analysis are prefaced “E,.” To sum up:

* Regressors for:

E,
1. Socio-Economic Status
2. Family Structure and
Stability
E:s
1. Socio-Economic Status

2. Family Structure and

Btability

3. Two geographic
variables

4. Five teaching staff
variables
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In table 8.3, the among-school analyses {(top three rowd,

“Total” column) show that some 79 (E;) to 86 percent
(E:) of the variance in Achievement among schools can
be accounted for. To the left, in. the “Within” column, it
will be seen that some 69 (E;) to 76 (E.) percent of the

variance in Achievement that lies within ethnic groups :

and among schools can be accounted for by these same fac-

tors. Finally, the “Among” column shows that all the va-

riance that lies both among schools and among ethnie -

groups can be accounted for by either the E, or the E; set ]

of regressor variables. Clearly, then, most of the variance
among schools can also be accounted for by them.

Turning to the two **“Within” rows, we find that, in con-

trast, only 9 percent of the variance that lies withis

schools, both among and within ethnic groups (i.e., the |

“Within” row) can be accounted for by this same K, set.

But for the “Total” school analyses (i.e., the last row of
table 8.3), almost all the variance in Achievement among
ethnic groups can be explained by the E, set. This is ttye -

neither for the analyses within ethnic groups (only 17 :

percent accounted for) nor for the total variance (only’

27 percent).
Similar analyses for Achievement and Motivation com-
bined are given in table 8.4. In order to make these anily-

ses comparable with those in table 8.3, we converted the i‘
multivariate achievement and motivation variance to 100 |
percent by dividing the multivariate squared correlation

by the total number of dependent variables (in this case,
ﬁve) We shall not dwell on this table as much as the-
previous one. But it is worth pointing out that most of our
prior conclusions hold to an even greater extent for the
multivariate case. The following observatlonéx seem partic-
ularly noteworthy: ~ .

Y

1. The variance among schools and ethnic groups is
very small.

2. The group percentages for the within-school, w

in-ethnic-group, and within-school/within-ethnib\

group analyses are al[ very large.
3. When differences among schools are brought into

the analysis, almost all the differences among eth- ’

nic groups are brought in, too.

4. More of the variance among sechools can be ex-
plained by our regression analyses than of the va-
riance within schools.

5. The same is true of the variance among ethnic
groups. i

For both analyses, then, we are inclined to conclude that
most of the variance in achievement and motivation lies
within schools and within ethnic groups. Similarly, most
of the variance among ethnic groups in achievement and
motivation is distributed among schools, and much of the
variance among schools in the achievement and motiva-
tional levels of their students is distributed among ethnic
groups. In consequence, virtually no inferences can be
made about the effects of ethnic group membership that
are independent of the type of school a student attends.
Admittedly, somewhat more can be said about the per-
centage of a school’s effect on its students that is inde-

4
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pendent of their ethnic composition. But even this is
relatively unimportant when compared with the tremen-
dous variation among students that is to be found within
schools and within ethmc groups. :

-

8.4. SUMMARY '

In this chapter we used a new analytic tectmique to
explore the possible effects of geographic location on moti-
vation and achievement. This technique allowed us to as-
certain the extent to which 14 geographic™ groups—7
regional groups stratified into metropolitan and nonmetro-
politan—differed in the ways that school and family
seemed to influence the achievement and motivation of
ethnic groups, both singly and in combination. We foynd
that the degree of relationship could be considered sirfllar
—that is, a common regression slope could be ‘used—for
these diverse groups, but that their intercepts tended to
differ somewhat, depending on the kind and number of
~variables included in the analysis. .

We also found that, as increasingly more family back-
ground variables were included in the analysis, the need
for these geographic group intercepts was diminished. and
that it usually disappeared altogether when school factors

were brought into the analysis. The need for separate eth-
nic group intercepts was also reduced for these same con-
ditions, although they were seldom completely expendable.

Differences among schools were related to differences
among geographic and ethnic groups, slight though the
latter were. But the school differences, when entered into
the analysis, absorbed all the expizmutory power of the
geographic differences and virtually all that of the ethnic
group differences. We therefore decided that geographic
differences were not useful in such an analysis, and that
ethnic group differences contributed very lttle additional
information.

Additional analyses showed that almost all the ethnic
group variance in achievement and motivation lay among
schools. Most of the variation among students, on the other
hand, was independent both of their ethnic group mem-
bership and of the type of school attended. The fact that
most of the variation among ethnic groups was distributed
among schools meant that no inferences could be made
concerning the independent effect of ethnic group mem-
bership on Achievement and Motivation. In short, the dif-
ferences we were trving to explain were to be found
mainly within schools and within ethnic groups. We shall
return to this subject in our final chapter.
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Chapter 9
ACHIEVEMENT AND MOTIVATION IN BOYS AND GIRLS

The different educational outcomes of boys and girls are
too well known to need comment here. Unfortunately, the
present study throws veryv little light on the origins of
these differences. Indeed, the-differences between the boys
and girls in our sample were very small; at this educational
level, with the variables available to us, sex was not a
major explanatory factor. All the same, they were persis-
tent differences, and we found that some of them, at least,
repaid closer examination.! Bearing in mind, then, that
our results suggest more than they establish, we shall first
reviéw the correlates of these differences and then go on
to sée which of our variables help most in accounting for
them. Fiually, we shall compare the roles of sex, ethnicity,
and school in achievement and motivation.

11t will be seen in appendix D that we conducted extensive
analyses to ascertain whether or not separate regression equations
were needed to explain boy-girl differences in the relationship of
the achievement and motivational variables with the other student
background and school factors. The results indicated that. almost
without exception, they were not needed. However, they also indi-
cated that, for some grade levels, separate intercepts (1.e., means)
might be warranted for some of the differences.

9.1. CORRELATES OF SEX DIFFERENCES

Table 9.1 shows the correlations obtained when: (a)
girls were given a high and boys a low score; (b) this
score was related to each group’s score on other variables,
singly and in different combinations. For the single vari-
ables, a positive sign for the correlation indicates that girls
score higher than boys: the greater the difference, the
larger the correlational value. Similarly, a negative sign
indicates that boys score higher than girls. It should be
noted, however, that when a multiple correlation is com-
puted with this boy-girl dichotomy as the dependent vari-
able, only positive values will result.

Before examining these correlations in detail we must
bear in mind that the data have a number of shortcomings,
any one of which might serve to obscure the results. First,
the frequency with which students misreport their ethnic
group tends to be greatest at the sixth grade. As a result,
the ethnic groups at that grade may appear more like each
other, as far as relationships between boys and girls are
concerned, than they really are. We attempted to deal with
this problem by bringing in the higher grade levels, for
which this type of error is less of a problem. Second, the

Table 9.1.—Correlates of Sex Differences, by Ethnic Group and Grade Level »

Variables Andian American Mexican-American Puerto Rican Negro
1, Socio-Economic Status ... ........ ... -03 01 -01 -04 02 -03 -01 -04 -05 02 -03 -03
2:Family Structure and Stabiiity....... . . 03 03 02 07 03 02 05 02 05 03 02 00
3. Expectations for Excelience ,........... 00 -03 Q0 _00 -Q1 -06 04 -04 01 03 -05 02
4. Attitude Toward Life 05 04 - 08 04 08 04 07 06 09 06 11 10
5. Educational Plans ...................... 08 04 -17 06 -02 -14 07 02 -15 09 08 -02
6. Study Habits ......... i e 13 11 14 11 09 13 12 08 10 12 11 11
7. Achievement ,.......... .. .. D B | 01 -13 03 04 --07 10 04 -04 05 02 -03
8. Multiple Correlation 1.7 ... . ....... 20 15 32 17 15 24 16 15 27 15 15 15
9. Ten School Vanables .. .... ..... . 07 14 15 08 09 12 07 18 31 04 01 06
10. Muttiple Correlation 1.7,9  ........ ... 21 21 34 19 18 28 19 22 35 17 16 18
‘Grade Level ......... e e 6 9 12 6 9 12 6 9 12 6 9 12
Variables Oriental-American White Total Total (A)®
1. Socio-Economic Status .. .. . ....... 09 02 03 -01 01 00 -01 00 -01 -01 00 00
2. Family Structure and Stabiity.......... e+~ 03 07 01 02 -01 02 02 00 02 02 00
3. Expectations.for Excellence ....... ... -04 02 06 -04 -01 —-02 -02 01 -01 —02 01 -01
4. Athitude Toward Life ...... ............ 03 11 11 00 08 08 02 08 07 01 o8 08
5. Educational Plans . ....... ............ 14 04 09 -01 -07 -15 -02 -04 -14 -01 -04 -14
6. Study Habits ........ ..... ., ......... 03 06 13 16 15 17 04 13 15 04 13 15
7. Achievement ........................... 11 03 05 06 05 -06 06 04 -06 07 o4 -06
8. Multiple Correlation 1.7 .............. . 25 12 16 21 23 30 19 19 26. 19 19 26
9. Ten School Vanables ............ .... 04 15 13 02 01 08 03 01 08 03 01 07
10. Multiple‘Correlation 1.7,9 ............. 26 19 20 21 24 31 20 20 28 20 20 28
Grade Level ............coiiiiiiiiiininn 6 9 12 6 9 12 6 9 12 6 9 12
2 The numbers and percentages of students and schools by ethnic group are given in table D 1
b “Total (A)" denotes adjustment for ethnicity (i.e., for the relationships among ethnic groups).
Q ]
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twelfth grade has the highest dropout rate, and most of
those who drop out are low achievers, which has an effect
on the nature of the relationships observed. lere, we
brought in the ninth and sixth grides, which have lower
dropout rates (though it should be renmembered that most
of the dropouts at these grades are members of ninority
groups, especially Indians and Mexiean-Americans).
Third, some students simply failed to indicate whether
they were boys or girls. But such students amounted to
less than one percent of the total at each grade level, and
the staitstical effects were slight. Fourth, our measure of
achievement may not adequately retlect boy-girl differ-
ences because it is i composite of all the measures avail-
able to us. Thus, it may well be that boys score higher than
girls in mathematics while girls scove higher than boys in
the verbal areas (especially at the higher grades, where
students are allowed to specinhze). As a result, the rela-
tionships that can be observed must be interpreted with
extreme caution,

Let us return now to table 9.1, We shall not discuss any
relationships that fall below an absolute value of 0.09.
i.e., about 1 percent or less of variance accounted for. By
this criterion, most of the correlates of Socio-Feonomic
Status and Family Structure and Stability forthe different
groups must be adjudged negligible or null. The exception
is the Oriental-American group, for which girls have a
slightly higher value than boys on Socio-Feonomic Status.
Are Oriental-American girls really better off than Orien-
tal-American bovs, or are they just more likely to say s0?
We would be more inelined to believe the latter. )

In examining bow-girl differences for the motivational
variables, we can note that the corrvelates of Expectations
for Excellence never even reach our cutoff value of 0.09.
For Attitude Toward Life. it is reached only by Puerto
Ricans at the twelfth grade and exceeded (though not by
much) only by Oriental-Americans at the ninth and
twelfth grades. For Educational Plans and Dexires, how-
ever, there is i moderate difference between hoys and girls
in-every group except Negroes: at the twelfth grade, boys
have a higher rating than girls except for Oriental-
Americans, for whom the reverse ix true. In contrast. the
figures for Study Habits. most of which exceed our cutoff
point, show that girls at all grade levels have a somewhat
higher rating than boys. Finally. the correlates for
achievement tend to be low; in fact. they exceed our cutoff
value only for Indian Americans at the ~ixth and twelfth
grades and for Fuerto Ricans and Oriental-Americans at
the sixth grade. None of these departures can be called
large.

When boy-girl differences are taken as the dependent
variable and the first seven variables in table 9.1 as the
regressors, the results range from a high of 0.32 (i.e.,
about 9 percent of the vartance), for Indian Americans at
the twelfth grade, to a low of 0.12 (i.e., about 1 percent of
the variance), for Oriental-Americans at the ninth grade.
These figures undoubtedly reflect the tendency of buys and
girls to answer the same types of questions differently,
though of course they also reflect real differences in their’
s&imding on the separate variables.

ERIC
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For the 10 school variables the multiple correlations
range from a high of 0.31 (1., about 9 percent of the var-
iance), for Puerto Ricans at the twelfth grade, to a low
of 0.01 (i.e., roughly none of the variance), for whites and
the “Total” group at the ninth grade. These values reflect
the same characteristies of the sample as the previous set
of corpelations, plus differences between schools in their
dropout rates. They are cleary greater at the higher grade
levels than the lower ones, and for most of the minority
groups than for whites. For all students, however, these

. effects are negligible (see the “Total” and “Total (A)”

results).

Row 10 of table 9.1 contains the multiple correlations
for the 10 school variables and the first 7 variables com-
hined. By eomparing the squared valuex for rows 8 and
10, we can see that the school variables seldom contribute
muech more information than was contained in the first
7 varianbles—usually. less than 1 percent.

These results, as well as those in d#ppendix D, show that
the differences between bovs and girls on these variables
were never large or even appreciable in a variance-
accounted-for framework. However, a few values, namely,
those for Educational Plans and Desires at the twelfth
wrade. and for Study Habits at all three grades, seemed to
indicate differences large enough to warrant further
analysis.

9.2. SEX DIFFERENCES IN EDUCATIONAL PLANS AND
STUDY HABITS, ADJUSTED FOR BACKGROUND
DIFFERENCES

We have seen that bovs and girls seem to differ most in
their study habits and (at the twelfth grade) their edu-
cational aspirations, What happens when allowance is
made for the relationship_of these outcomes with the range
of background and school variables available to us? Let
us take educational aspirations as an example—or, to use
our variable’s technical name, Fdueational Plans and De-
sires (EDPLN). The first column of table 9.2 shows how
much of the variance in EDPLN was associated with being
2 boy or a girl before the association of EDPLN with any
other variables had been taken into account.? The second
column, Iabeled “After.” shows how much variation in
EDPLN is associated in each case with being a boy or girl
after EDPLN has been adjusted for its relationship with:
() Socio-Feenomic Status, with Family Structure “and
Stability: (i.e.. Home Background); (b) the ten school vari-
ables deseribed earher: (e) Achievement; (d) the three
motivational measures of Expectations for Excellence, At-
titude Towird Life. and Study Habits?

2 Being a boy or vl was treated as a ample dichotomous variable
on whieh girls were seored high and boys low. The “Refore” values
are merely the squared corrdations from the appropriate entries of
table 9.1, rounded up.

% The computational ratronale for these umque variances, as we
often call them, was:

U(S)  RSQIS.0)  RSQ(O) !
Where / , j
S - sexy e, bemng a boy or girl |
O aM other vanables |
0SQ  the squared multiple correlation for the sot that follovw's it
m parentheses,
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Table 9.2.—Percentage of Total Varistion in Educational Plans and Desires and Study Habits Auocuted With Sex, Before
and After Adjustment for Al Background Variables

Dependent Varhblo: Educational Plans Study Habits
Ethnic Group Before After Before After Before After Before After
Indian-Amernican ............ . . .ciiiiiie i, 3 3 2 1 1 1 2 4
Mexican-American ................cocviviiiinnieniannnn. 2 2 1 1 1 1 2 2
Puerto Rican . ....... .....ooii 0 ciiiiiiis e e 2 2 1 0 1 0 1 0
NeGro ..o e e e 0 0 2 1 1 0 1 1
Oriental-American ............ . .ovviiiiin e, 1 0 2 1 0 0 2 0
White ..o 2 2 3 3 2 2 3 3
Total oo e 2 2 2 2 2 1 2 2
Total (A)2........... e e e 2 2 2 2 2 1 2 2
Grade Level: Tweifth Sixth Ninth Tweltth

& “Total (A)" denotes adjustment for ethmicity (1e. for the relationships among ethnic groups).

If we compare the entries in these two columns, we can
see that the percentages are low for the ‘“Before” condi-
tion, and that at most grades they remain unchanged for
the “After” condition. The value for Oriental-Americans
even drops from 1 to 0 percent, whereas that for Negroes
might have glven rise to “the bov-glrl dlf’ferences 1n
EDPLN at the twelfth grade, the differences are slight
and tend not to be explained by the variables available to
us. As a consequence, boys tend to rank slightly higher
than girls for both conditions.

Our next variable, Study Habits (HBTS), was treated
in much the same manner as Educational Plans. The “Be-
fore” columh show~ the squared correlatiomof sex with
HBTS, and the “After” column the variance in sex that is
uniquely associated with HBTS after the relationship be-
tween it and all the other variables has been allowed for.
By “all the other variables” we mean the 2 home back-
ground and 10 school variables described above, plus
Achievement and the three motivational variables—a set
of 16 variables in all. It will be seen that, for nearly all
groups, the percentages are small for the “Before” condi-
tion and tend to stay about the same or decline slightly
for the “After” condition. Rhe groups that, more often
than not, decline across grade levels are Puerto Ricans,
Negroes, and Oriental-Americans. Indian Americans show
a_slight increase for the “After” condition at the twelfth
grade—an increase that can be attributed to the inter-
action of Study Habits with the other motivational vari-
ables for this group. For the remaining groups, the “Be-

fore” and “After” values are virtually identical, or, in -

other words, the differences between boys’ and girls’ study
habits persist even when allpwance is made for other hack-
ground factors. It is difficult.for us to sav anything about

. this persistence except that our variables do not account’

for it.

9.3. SEX AND ETHNICITY IN ACHIEVEMENT
AND MOTIVATION

In this section we examine the relative explanatory
power of sex-and ethnicity for achievement and each of
the motivational variables. For each of these variables we
asked: How great an explanatory role does sex play rela-

« tiveoto ethnicity, and how much_of the variability is left
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unexplained by either? Table 9.3 shows the “Among” and
YWithin” variances for sex and ethnicity, as well as the
marginal totals at each grade level.* It will be seen from
the upper left-hand portion of table 9.3 that there is no
variability in Expectations for Excellence that can be as-

....Soclated with sex. Reading down the “Among” column, we

can note that at’ grades 9 and 6, only 2 percent of the vari-
ability among students is associated with ethnicity, which
leaves 90 to 100 percent of the variability lying within
groups. Hence, although the explanatory role of ethnicity
exceeds that of sex, it is insignificant when compared with
the unexplained portion.

Much the same is true of Attitude Toward Life: a mere
1 percentof the sex differences is independent of ethnic
group membership, and some 3 to 7 percent of ethnic group
differences lies within the sex groups. Once again, how-
ever, well over 90 percent of the student variation lies
within the ethnic and sex groups, i.e., there is far more

with regard to Attitude Toward Life, ethnicity explains
more than sex, but both explain very little compared to
what remains unexplained. Virtually identical comments
apply both to Educational Plans and Desires and to Study
Habits. Not surprisingly, then, when the four motivational
variables are taken together as a dependent set, some 95
to 97 percent of the student variability remains unex-
plained by sex and ethnicily.

For Achievement, the picture changes somewhat: eth-
nicity assumes 20 to 22 percent of the explanatory power,
while differences associated with sex ure zero or close to
it. However, this still leaves some 78 to 80 percent of the
student variability unexplained by either factor. When
Achievement and the motivational variables are taken to-
gether as the dependent set, sex accounts for 1 percent
of the variability that is independent of ethnicity (see the
“Among” rows under the “Within” columns), while eth-
nicity accounts for 5 percent of it that is independent of
sex (see the intersection of the “Within” rows and the
“Among” column). This leaves 94 percent of the student

variability unexplained, or not much less than for the

motivational variables alone.

;o o———

4 The co-r—r_\putatnons m this tahle are based on a smaller number
of students than those in the previous chapter. Accordingly, the
percentages reported here are slightly lower.
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variation within these groups than among them. Hence,

T




. Table 9.3.—Percentage of Total Variation in Achievement and Motiyation That Lies Among and Within Groups Classified
by Sex and Ethnicity -

By Ethnicity
Educational Plans
and Desires

Expectations
for Excelience

Attitude Toward Life Study Habits

Levels , Grade Among ‘Within Total Among Within Total Among Within Total Among Within Total
Among ......... 12 0 0 0 0 1 1 0 2 2 0 2 2
B 9 0 0 0 0 1 1 0 0 0 0 2
y 6 0 0 0 0 0 0 0 0 0 0 2
Within ......... 12 0 100 100 7 92 99 0 98 98 1 97
S 9 2 98 100 7 92 99 2 98 100 3 95
e 6 2 98 100 3 97 100 3 97 100 3 g5
x Total ......... 12 0 100 100 7 93 100 0 100 100 . 1 99
9 2 98 100 7 93 100 2 98 100 3 97
6 2 98 100 3 97 100 3 97 100 3 97
By Ethnicity : N .«
Motivation Achievement ‘Achievement/Motivation
Levels Grade Among Within Total Among Within Total Among Within Total
Among ......... 12 0 2 2 0 0 0 0 1 1
B ] 0 1 1 0 0 0 0’ 1 1 -
y 6 0 1 1 0 0 0 0 1 1 /
Within ..... .12 2 96 98 20 80 100 5 94 99 ’
s 9 2 97 99 21 79 100 5 94 99 !
, e ) 6 4 95 99 22 78 100 5 94 99
x Total ......... .l 12 2 98 100 20 80 100 5 g5 100
g ° 2 98 100 21 79 100 5 95 100
I 6 4 96 - 100 22 78 100 5 95 100

Table 9.4.—Percentage of Total Variation in Achiesement and Moti-
vation That Lies Within Schools, Ethnic Greups, and. Groups

If the boys and girls within each of the ethnic groups
differed at all substantially in their scores on any of our

variables (perhaps as a result of different cultural expec- Classitied by Sex R

tations directed at each sex). we might expect some of Grade Levels -
these differencoj'.\' to show up at the “Among™ group level Variables Sixth/ Ninth  Twellth
fpr both the among-sex and t}Tv among-group classifica- Expectations for Excellence . ... .. 94/ 94 96
tions. Inspection of the appropriate cells—i.e., those at the Attitude Toward Life ... ... voeeonn. 9y 83 83
intersection of the “Among” rows with the “Among”™ col- Educational Plans and Desires ....... 92 91 89
umns—shows that only zero values occurred. We can con- i‘t“tdy ':;b"ts ------------------ /gi gg gg

. e variabloc are cONearn o otivabion® ... el i e

cludg. “th(:}n. thut .\.\Ai.u as Fhu« variables are concet ll‘td. Achievement . . oo /67 9 70
there is little o1f no interaction between sex and ethnicity. Achievement/Motvation® ...... ..... 89 88 86

In the last set of analyses in this section, we introduced
the set of ten school variables along with xex and ethnicity
and asked: \V}}ut percentage of student variability in
—Achicvement-and-the-three-motivational variables lies: (¢)
within ethnic groups; (b) within sex groups: (¢) within
schools? In order to simplify the discussion we have pre-
sented. in tahle(9.1, only the percentage of total variation
on those measyres that is unexplained by differences in
sex, ethnicity, ind school characteristies.® It will be seen
that these percentages range from 96 for Expectations for
Excellence (gride 12) to 67 for Achievement (grade 6).
Hence, the pertentage left unexplained for Achievement
was the lowest for any of the seven sets of variables, even
though it was still substantial in an absolute sense.

a “Motivation” designates the four motivational measures taken together ts a
dependent set

b Achievoment Motivation™ destgnates  the four motiationsal  measures and
Achievement. taken together as a dependent wet,

that, almost without exceptiohn, separate regression equa-
tions were not qieeded for boys and girls in each ethnic
group. Accordingly, in this chapter we used a variance-
accounted-for framework to compare the mean values for
boys and girls. The differences were never large, and sel-
dom warranted further consideration. One exeeption was
for Edueational Plans agyd Desives. on wlieh the boys at the
twelfth grade ranked glightly higher than the girls. The
other exception was Study Habits, on which the girls
tended to rank highey than the boys at all three grade lev-
els. Each of these exteptions involved no more than about
2 percent of the to:fl ‘ariance. However, these differences
between boys and girls tended to remain even after allow-

&)

9.4. SUMMARY'

The topics a(ﬂdressod’t’o this chapter grew out of another
set of analyses, described in appendix D, which showed

i

';;I‘hoso percentages’ were obtamed hy subtracting from 1 the
squared multiple correlation obtained when the regressor set eon-
";C}n'l of sex, ethnicity, and the ten school vanables.

ance had been made for the full range of background
rariables nvailab/le to us.tHence, whatever influences were |

|
6 The main.exceptions to this were Puerto Ricans on Study Habits !
and Oriental-Américans on both Study Hahits and Educational |

Plans and ‘l)esir?s‘ . 3
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operating to produce them yield neghgible-to-null rela-
tionships and the relationships that did exist tend not to
be explained by our sets of variables. This is not to deny
that there might be profound boy-girl differences on other
variables not measured in this study. But it is certain that
none were observed here, even though we would have ex-
pected to observe them. More will be said on this point in
chapter 12,

Last, the relative explanatory roles of sex and ethnicity
were examined for Achievement and each of the motiva-
tional variables, The role-of ethnic differences always ex-
ceeded that of sex differences. Neither factor however,

1 | :
K} :
\

>

had more than an insignificant ro/e compared to the
student variability with sex and ethnic groups, .These
within-group percentages ranged from a high of 100 for
expectations for Excellence to a lpw of 78 percent for |
Achievement, When differences antong schools were also
introduced into the analyses, the within-group percentages
(viz, the percentages within sex. within ethnic group, and
within school) ranged from a high of 96 for Expectations
for Excellence to a low of 67 for Achievement. Percentages:
as large as these indicated an important source of variabil-
ity among students that had yet to be explained. This, too,
is further disctussed in chapter 12.
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o Chapter 10
' DOES CHANGING THE METHODOI.OGY CHANGE’ THE RESULTS?

In this ‘chapter we pursue what by now, will be some
rather familiar questiohs by means of various analytic
o techniques not used in our earlier studies. It will be seen
that, although such techniques may enable’us to pose the

" same questions in a far more ‘sophisticated form, the re-

sults. are always consistent with the previous ones. We
refer to such questions as: To what extent are differences
among students associated with differences among
schools? Which seems to play a great role in students’
achievement, their social background or the schools they
attend? Do students get the schools their abilities merit or
" the schools to which they are predestmed by other, less
educationally relevant attributes? With our new tech-
niques, we were able to explore such subsidiary questions
as the role of the subsets of student body variables, and
the difference made by using individual students’ back-
ground characteristics as stratifying variables. Our chief
- substantwe concern in all this was to see if there was
any- technique of data analysis that might give school
- characteristics a greater independent role than they had
8o far been found to possess.
These substantlve concerns tended to merge with a num-

" ber of purely methodologlcal ones. As in all:discussions of

esoteric. We should emphasize, then, that the overriding

\ methodology, the issues at stake may appear somewhat
\issue here was whether our major findings would hold up

o

if the data were subjected to some other method of analy- -

sis. For instance, was the technique of commonality anal-

. ysis, used throughout this study, really the appropriate
one for data of this type? Was there, indeed, something
about our data that made any one method of analyzing
m inherently more productive than any other? In addi-
tion, we felt that it would be in order to speculate how far
our results.lent themselves to causal interpretation. Were
there causal models that could be extracted from the asso-
ciations between variables that we had uncovered > To
some of these questions we were able to offer firm answers,

.

10.1. HOW MUCH DIFFERENCE DO SCHOOLS
REALLY MAKE?

In chapters 6 and 7 we examined, for each student vari-
able separately, the extent to which an individual student’s

. score was associated with that of the students he went to

school with.! In those analyses, the higher the percentage

‘ ll’e., the extent to which it was correlated.with the mean score
of the students in that school for that same variable. See tables
64 .mll 7.3 .

<
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values in each case, the more pronounced we adjudged the
so-called streaming effect. For this section, we examined
these same kinds of relationship, but for the multivariate
case. This led us to ask: To what extent can differences
among individual students in a set of attnbutes be asso-
ciated with the schools they attend?

We were able to ask this question because a way of de-
termining the upper limit to the MR-square, or multi-
variate R-square, had become available to us. Briefly, this

consisted in dividing the MR-square by the total number

of-independent or dependent variables, whichever was less,
to give an upper limit of one (Beaton, 1973a). For exam-
ple, given an MR-square of 1.20, a set of five dependent
variables, and a set of eight independent variables, we

would divide 1.20 by 5 to obtain 0.24. We would interpret
this result as indicating that 24 percent of the total differ-
ences among individual students on this set of attributes
can be accounted for by the sameattributes of the students

-they go to school with.

We used the following individual student variables, with
their school mean counterparts:

Socio-Economic Status

Family Structure and Stability
Racial-Ethnic Group Membership
Expectations for Excellencé
Attitudé Towards Life

. Educational '‘Plans and Desires
Study Habits

. Achievement

PSRN

Percentages for these sets of variables are given in
table 10.1, where the column headed “1-3” refers to vari-
ables 1 to 8 in the above list, and s0 on. Thus, for the
analyses summarized in the “1.8" columnm; the individua)
student variables 1-8 form the dependent set while theiy
school mean- counterparts for that grade level form the
independent set.® It will be seen that these values, which
are greater at the lower grade levels and smaller at the
upper ones, are all in the neighborhood of 30 pergent. In
table 6.4, which shows what happened when these vari-
ables were analyzed separately, the percentages Were
greatest for ethnicity (variable 8). Much 6f the combined
relationship, then, was produced’ by the pronounced rela-
tionship of ethnicity.

°

2 We used only the nhool mean counterp:m of each dependent .

variable because, as previously explained, they capture the maxi.
mum amount of achool differences for that variable. THus, when
included in the analysis with other school variables, they aecount
for as much of the v:riation among lehooll as poasible.

-
. : )
-
o
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Table 10.1.,~Multivariate Percentage of Variation in Individual Student Variables Associated With the Schools Students
y Attend, by Grade Level
‘ -— ——
\ Groups of Variables
Grade Levels. \ (1-3) 4-8) ’ (AW)
T T v 29 12 15
Ninth .....coooiviiiiidonnen Neressrerecssrsnrasineres 26 11 14
Sixth .ooovevnernnn I PR eerenenn 26 : 11 13
TRIPG oovveveereennersonsasnsosnsnssnarsssssrsosssses © 32 — ‘ -
(77 S T T T S P S T T 36 - -
AVOTAGE ....oovviierirreeennrneiornnsssinssssennsses ‘30 11 14

The analyses for'variables 4-8 show how closely indi-
vidual students’ achievement and motivation is associated
with that of their fellow students. These percentages,
available only at the three highest grade levels, average
only about 11 percent. Again, it should be recallgl from
table 6.4 that when these varigbles were analyzed sep-
arately, Achievement had a much larger perceritage than
did any of the motivational variables, which ghows that it
played a role in the combined relationship omparable to
that of ethmcnty

Finally, ih the “All” column, we hyve the resulgs of
treating the complete set of eight indj¥idual student vari-
ables as dependent and their school fmean counterparts as
'independenf. These percentages aré slightly freater than
the ones for variables 4-8 but still much smaller than the
ones for variables 1-3. We therefore coricluded that:

- 1. It is in the nature of this mAltivariate association
to-be much greater for thesocial background vari-
able (numbers 1-3) thax for the outcome variables
(numbers 4-8).

2. The size of these associations changes very little
throughout the years of schooling.

8. As more individual student variables are brought
into the analysis, the percentages tend to decrease
and differences-among schools account for less and
less of the variance. Correspondingly, differences
among students within schools (obtained by sub-
tracting the observed percentage from its upper
limit of one) account for more and more.

Having established this, we were in a position to ask:
What proportion of the individual student differences can
be accounted for by subsets of the student body variables?
The first three columns of table 10.2 show the results ob-
tained when variables 1-3 were subjected to commonality

-

analysis and then unitized3 Here, the student body vari-
ables were divided into two subsets: Student Body’s Home
Background (SBHB), containing the school mean counter-
parts of variables 1 and 2;, and Student Body’s Racial-
Ethnic Composition (SRETH), containing the school mean
counterpart of variable 3. It will be seen that although
these percentages ﬂuctuate somewhat over the .grade lev-

‘els, they tend to hover near- .85—somewhat below it for

SBHB, and somewhat above for the common portion. If
we had to assign the common portion to one or the other
set, we would probably decide in favor of SRETH, since
table 6.4 showed it to be the primary sorting variable.

For variables 4-8, the student body variables were di-
vided into two more subsets: Student Body’s Achievement
Level (SACHV), the school mean counterpart of variable
8: and Student Body’s Motivation (SMTVTN), containing
the school mean counterparts of variables 4-7. The relative
percentages for these sets fluctuate somewhat more over
the grade levels than the ones for SBHB and SRETH; the
trend is for the role of SACHYV to decrease with the higher
grades and that of SMTVTN to increase. It seems likely,
however, that some of these grade-level differences are
due to the way in which the indices differ at each level.
We are, therefore, inclined to use the average, which

shows that SMTVTN plays a greater role in mdmdna!‘,

student achievement and motivation than SACHV.

For the “All” analyses—i.e., when all eight individual
student variables were treated as dependent-—the student
body variables were divided into our last pair of subsets:
Student Body’s Social background (SBSB), containitig.the
school mean counterparts of variables 1-3; (SBSB), and

School Outcomes (SO(5)), containing the school mean

counterparts (in the aggregate) of variables 4-8. Here,
) f.e., the percentages were divided by the converted MR-square
so that they summed to 100.

Table 10.2.—Multivariate Commonality Analyses of Student Body and Individual Student Variables, by Grade Level

Greups of Varlables -
(1-3) (4-9) (AN) .
Unique Commen Unlquo Unique Common Unlquo Unique Cemmen Unigue
Grade Level £3.1,] .} SRI’JH SACHY SMTVIN SBSB 90(8)
TWOIEN ovonvrnrneeninrrernenasiessnsnoraiasnasnenes 29 38- 33 25 29 46 24 53 23
IR ceeivtinieneasasnsasssaosiiosocisssossnsssasns 28 43 29 27 27 46 23 1.3 22
Sixth ....co0venee s eessasssenaserrssssnrsanranirsss s 28 39 33 39 23 38 31 46 23
b £ 1T T R T T SRR R ) 36 31 33 - -
Flm ................................................ 30 32 38 - . . -
33 39 27 43 26 51 23

D
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theunique percentages are somewhat smaller and the com-"
mon portign somewhat Jarger than for the two Jprevious
analyses. On the average, each set accounts Yor roughly
25 percent of the explained differences, while the remain-
der lies in the common portion. If we were to assign this
common portion to onesof the sets we would be inclined to

choose SBSB, since we believe this set reflects the factors *

that have most influence on the way students are assigned
to schools. ) )

~ We repeated ,our two questions for each of the seven
regional groups. The results for the first question are pre-
sented in table 10.3, which is therefore similar.in structure
to table 10.1. It will be seen that,-for most regions, the
percentgges in the “1-3” columns tend to be greater at the’
lower grade levels. The ‘most notable exceptions occur-in
the Southeast, where the values Yend to be more similar

< across grade Jevels. On the average, they tend to be great-

est in the Southeast, Plains, and Greal Lakes. For vari-

-

Y

ables 4-8 the percentages are smaller, so that the regional
differences become less pronounced. Here, the most notable
trend is for the values to be greatest in the Southeast.
Finally, when the eight variables are combined (the “All”
columns), regional differences become quite hard to find,*
although for each grade level the Southeast clearly still
has the highest values. , ‘ .
roceeding now to regional analysis of the subsets of
stugent body variables, we find in table 10.4 that in some
of the regions (e.g., the Northeast) the percentages vary
by grade level in what appears to be a nonsystematic way.
Consequently, we shall concentrate on the regional aver-
ages. The easiest way of summarizing these results is to
say that each set accounts for roughly one-third of the ex-
plained variance with another third being shared (or in
the common portion). When ‘departutes from this trend
occur, they usually take the form of a larger role for
SRETH combined with a smaller one for SBHB and a

Table 10.3.—Multivariate Percentage of Variation in Individual Student Variables Associated With the Schools Students Attend,

by Region and Grade Level .
. Groups of Variables :
Region i (1-3) (4-8) (AI)
Northeast ..... ...ttt 33 37 16 12 10 22 6 6 5 6 9 7. 6 7
Mid- AtaNtIC, ...t e s 35 29 21 23 21 26 9 9 9 9 11 11 11 11
Great Lakes ....... ..., 33 28 23 19 19 24 7 7 6 7 12 10 9 10
PIBINS o e 35 32 26 27 19 28 8 6 5 6 13 12 9 11
Far WSt o e 26 23 20 -20 18 21 8 7 6 7 10 10 9 10
Southwest. .. .. ... 28 22 15 19 28 22 7 8 11 9 8 10 14 11
Southeast ............... . e, 41 39 33 36 38 37 14 15 18 16 17 18 20 18
Grade Level ... ... .oiiiiiiiiiiiiiiiiis 1 3 6 9 12Average 6 9 12Average 6 9, 12Average
Table 10.4.—Multivariate Commonality Analyses of Student Body and Individual Student Social Background Variables,
by Region and Grade Level
) Groups of Variable Groups of Variables
/ 1-3) (1-3)
- Grade Unique Common Unique ‘ Grade Unique Commen Unique
/ Reglon Level SBHB SRETH Level SBNS SRETH
Northeast ................ ... 12 69 8 23 FarWest ..................... 12 31 24 45
9 47 11 42 9 29 40 31
6 56 24 20 6 24 47 29
3 67 17 16 3 30 42 28
1 48 13 39 1 29 32 39
Average 57 15 28 Average 29 37 34
Mid-Atlantic .................. 12 35 41 24 Southwest .................... 12 24 46 30
9 28 53 19 9 28 36 36
6 27 4 29 6 27 44 29
3 38 34 28 3 k7 37 . 29 -
1 35 30 35 ’ 1 33 23 44
] Average 33 40 27 Average 29 37 34
Groaf Lakes.........ocvnnnenn 12 34 29 37 Sout_hntt ..................... 12 26 41 33
9 27 47 26 9 26 40 34
6 27 35 38 6 26 37 37
3 31 37 32, 3 33 30 kY 4
1 29 25 46 ; 1 26 42 32
Average 30 31 36 Average 27 as 35
Plaing ...ooiiiiiiiiiiiiiiee 12 42 25 33 ‘
9 30 47 2§ ;
6 26 4“ 30 L
3 23 45 26 . "-2 {
1 28 40 . 5
Average 31 39 30 ‘\ L
)|



larger one for the common portion. The major exception

is the Northeast, where the unique role of SBHB exceeds .-

that of SRETH by a factor of 2, while their-comnion por-
tion is remarkably small. For variables 1 to 3 (ie., the

individual student differences in social background), the .

Northeast differs considerably from the other regions,

while tl.le lattgr are more like each other than not. The rel-
" ative percentage roles for these regions are roughly one-

third for each set and for their common portion. \
Regional analyses for the remaining sets of variaples

are given in table 10.5. For variables 4 to 8, e can note

a tendency in most regions for the role of SACHV to de-

. crease and that of SMTVTN to increase over the grade

levels, though not always progressively. Exceptions occur
in the Plains and Southwest. Overall, however, the role of
SMTVTN in ihdividual student achievement and motiva-
tion exceeds that'of SACHV by a factor of roughly 1.5 to
1. For the “All” set, the unique roles of*SBSB and SO(5)
tend to decrease slightly at the higher grades, while the
role of their common portion increases. As a general rule,
roughly one-fourth of these individual student differences
are accounted* for by SBSB and slightly less than one-
fourth by SO(5), while better than half is shared by these
two sets. Again, we would be inclined to relegate most of
this common portion to SBSB, because it reflects the fac-
tors principally involved in assigning students to schools.
We did not conduct similar analyses- for the ethnic
groups because we believed that the most appropriate
framework for making inferences about the role of the

Table 10.5.~Multivariate Commonality Analyses of Student Body and Individual Student Variables, by Region and Grade Level

»

- school.was one in Whlch all students and then- schools were
included | in the analysis together. .
In summary, we have seen for the multivariate case
that:

1. The association of an individual student’s social
background with that of the students he goes to
school with is about two to three times stronger
than the association of his achievement and moti-
vations with his fellow students’ achievement and
motivation, regarded as aggregate qualities.

. The strength of these associations changes vary
little throughout the years of schooling.

3. As more individual student variables are brought
into the analysis, differences among schools ac-
count for intreasingly less and differences among
students within schools for increasingly more.

4. These associations tended to be stronger in
Southeast than elsewhere.

. Of the variation explained by these two sets of
variables, one-third was accounted for by the stu-
dent body’s ethnic composition, another one-third
by its socioeconomic composition, and the remain-
der by both factors together.

. This tended to be so in every region except the
Northeast, where the student body’s socioeconomic
composition played a much greater role.

7. In the individual student achievement and motiva-

tional variance that could be accounted for in terms
of student body characteristics, the/étudent body’s

[91]

/

Groups of Variables Groups of Variables
4-8) (All)
Grade Unique Common Unique Grade Unique Cemmen Unique
Region Level  SACHV SMTVTN Level - SBSB . $0 gs)
NOPH@BSE ..ovoeeeerevnerenns 12 17 36 47 12 19 59 22" \
9 26 16 58 9 19 59 22
" 6 38 20 42 6 46 30 24
. " Average 27 24 49 Average 28 49 a3
Mid-Atlantic .......ooieninenne 12 16 38 46 12 22 59 19
) 9 20 38 42 9 20 62 is
. 6 35 .31 34 6" 30 50 20
Average 24 35 41 Average 24 57 19 °
GreatLakes...............v00 12 18 25 57 12 24 59 17
N 9 27 24 49 9, 22 58 20
B 6 39 13 48 6 33 43 24
Average 28 21 51 Aversge 26 54 20
PlaINg ...cevvvrrerneninnnssais 12 33 19 48 12 24 63 13.
9 27 32 41 9 26 60 14
6 40 14 46 6 30 a8 22
Average 33 22 45 Average 27 57 16
FarWest ....ooociiinninnnrns 12 22 30 48 12 21 64 16
- 9 27 30 43 9 18 67 )
6 37 23 40 6 .29 47 24
. Average 29 27 a4 Average 23 89 18
SOuUthwest ...oovvvvreiiiiennns 12 .. 41 10 49 12 20 57 23
) 9 38 12 50 9 27 46 27
- 6 39 18 v 43 6 32 41 27
. Average 39 14 47 Average 26 48 26
> Southeast..........ceoveinnins 12 27 27 46 12 21 57 22
9 29 24 47 9 20 * 59 21
e T - 6 40 22 a8 6 28 49 21
o Average 32 24 44 Average 23 56 21

N




motivational level played a greater role than did
its achievement level, and this tended to be so in
each region.

8. Of the total variation among individual students
that could-be accounted for in these térms, roughly
one-fourth was accournted for by the student body's
social background, a little less than one-fourth by
its achievement and motivational levels, and slight-
ly more than half by both sets of variables to-
gether.

" 9. This tended to be so for most regions.

-

10.2. IS ACHIEVEMENT MORE CLOSELY RELATED TO
SCHOOL CHARACTERISTICS THAN OUR STUDIES
HAVE SHOWN?

In this section we try to assess the degree to which the
relationship of achievement with school factors changes
. when students are divided into separate groups on the

basis of their social background and upbringing. It will be
remembered from chapter 6 that the sets of variables we
called Home Background, Family Process, and School
tended to be moderately associated in their relationship
with Achievement. It.occurred to' us that some of this
interdependence could be a byproduct of our methodology,
and might therefore be reduced by statistical means. One
such means open to us was to use these individual student
factors as stratifying variables.

Our first step was to make Home Background dnd Fam-
ily Process as unrelated as posalble We therefore sub-
jected the former set’s two variables and the latter’s four
to a principal Tomponents analysis. This analysis yielded
two components, which were then subjected to a varimax

“rotation (for which see Horst, 1965). The results of these
analyses, already given in table 3.1, showed that the two
components could be meaningfully interpreted. This first
rotated component reflected what we have called Home
Background. Of the vatiables in which it consisted, both
Socio-Economic Status and Family Structure and Stability
had high coefficient§ and the remaining variables much
lower ones. In a similar manner, of the variables that
made up the second component the ones we called Family
Procesg all had high coefficients while the ores we called
Socio-Economic Status and Family Structure had much
lower coefficients. Accordingly, we used these aggregate
coefficients (viz, those for all students combined) as

. weights to obtain a score for each student on each ¢com-

ponent, The distribution of scores for each component was

* Process, and the opposite is true of only 544.

v .

-

then spllt into three approxlmately ~equal parts (“ngm"
“Medium,” and “Low”) to prodll(e a total of nine groups,
The numbers.of students afd schools in these nine groups
are given in table 10.6. The reader who adds up the row *
values for students in this table will find that we were J

Table 106—Numbe'i- of Ninth-Grade Students and Their Schools, *
by Home Background and Family Process

. Family Process
Home Background

. Low  Medium  High -

HIgh o .Students 120 6,082 34,398 |
' Schoois? 47 504 765

Medium.... . ........ ... Students 8,206 30,131., 9,496 "
: * Schools? 736 877 780
LOW .« ciiiiiiiiiimen .Students 26,699 10,132 544

' . Schools?® 883 772 210

1,
* Since 8 school can be represented in more than one statum, the marginal sums 1
l

of schools exceed the number actuslly observed at the ninth grade. *
moderately successful in separating them into nearly equal
groups. However, a fairly strong relationship between
Home Background and Family Progess still persists, as
can be seen from the way in which the highest numbers
are concentrated along the diagonal that runs from lower *
left to upper right. On the other hand only 120 students
are both high in Home Background and low in Famnly

We next inquired how successful our stmtlﬁcatlon pro--
cedure was in eliminating the proportion of Achievement
associated with Home Background and Family Process.
The more successful it was, the greater (we reasoned)
would be the role of school factors in Achievement. Table

i
1

A10.7 shows the results of commonality analysis for each 4

cell in which the different aspects of the school and its
possible effects were represented by the set we called
SO (5) in earlier chapters.* To these we added the two
family background variables of Socio-Fconomic Status
and Attitude Toward Life. We did this because we recog- -
nized that our stratification procedure did not completely
-eliminate familv background as a source of variation.
These two sets of variables are denoted as SCH and FB,

fespectively, in table 10.7. We found that the percentage

" of variation in Achievement accounted for by these 7

on Home Background and a medium one on Family

[

Vi, Expectations for Excellence, Attitude Toward Life, Educa-
tional Plans and Desires, Study Habits, and Achievement.

~ P

l
]
|
i
|
variables ranged from 13 for students with a high rating 1‘
1
|
1
i

Table 10.7.—Commenality Analysis of Family Background and School Faclors in Achievement, by Home Background and

Family Process: Ninth-Grade Students

Family Process

Low Medium High
RSQ Unique Common Unique RSQ Unigue Common Unique RSQ ' Unique: Commen Unique
Home Background (FB,SCH) FB SCH (FB,SCH) FB 3 SCH (FB,SCH) FB SCH
High ... ..o 31 7 9 84 13 9 10 81 23 46 15 39
Medium ............ 20 2 19 79 27 18 25 57 30 18 14
L 28 17 24 59 35 19 22 59 34 7 15 .

Nors.—Family Background (FB) contains %oclo Econumic Status and Attitude Towsrd Life, while School (SCH) conulnl the five

body's achisvement and motivational levels.

ERIC
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- . Process to 35 for students with a low rating on Home
~ Background and a medium one on Family Process. Most
of the values ranged from the mid-20’s to the mid-30’s.
For almost every cell, the-unique percentage for School.
factors (SCH) exceeded the one for Family Buckground
(FB), while-their common portion tended to be smaller
than many wehad seen for these sets of variables in earlier
chapters. However, for students who had high ratings on
both Home Background and Family Process, the role of
Family Background exceeded that of School. Hence, for
most cells, our stratification scheme was successful in
reducing the dependence of ACHV on HB and PRCS, but
failed to elimifiate it. .

The indigations of differential relationships for the dif-
ferent ?ﬂgmzxde us wonder if such relationships might
exist among the student body variables as they relate to
Achieyement. In order to find out, we conducted two
kindy of analysis:-

1. Commonality analyses of individual Achievement
with Student Body’s Achievement (SACHV) and
Student Body's Motivation ¢SMTVTN), that is, the

- four student body variables excluding SACHV,
before. Achievement had been adjusted for its
relationship with any other factors (the “U” rows
in table 10.8).

. These same analyses. after’ the relationship of
Achievement with Socio-Economic Statds and
Attitude Toward Life had been partialed out (the,
“A” rows in Table 10.8).° ¢ )

It will be seen that, in table 10.8, the unique percentage .

" ¥or Student Body’s Achievement Level (SACHV) exceeds
“the one for Student Body's Motivational Level (SMTVTN)
to a substantial extent for most of the cel]s. The roles of
these two sets teénd to overlap more in cells on or below
the main diagonal (lower left to upper right) than abeve
it. Even for these latter, however, the role of-SACHV is
still quite substantial. This trend alters very little when

. adjustments are made for SES and ATTUD. What usually

*

>

5 The R-squares for these analyses are not given, sipce they ean
/be retrieved readily from table 10.7. For example, for students with
high ratings n Home Background and low ones on Family Process,
" 93 percent of the common variance (i.e., 9 + 84) can be accounted
for and 84, percent by SCH After adjustment for SES and ATTUD.
For each cell, the percentage of total variance accounted for cah be
obtained by multiplying ghese peréentages by 111, the latter being
the percentage of total variance accounted for by both FB and SCH
factors.

@

I

“

® .
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happens is that the percentage for SMTVTN increases
slightly, while the common portion decreases. The greatest

sole in individual student Achievement, then, is played by =

‘Student Body”s Achievement, although at times much of

this role is shared with that of Student Body’s Motivation.

Using the framewgprk described in chapter 8, we can
test to see whether the stratum based on Home Back-
ground or one based on Family Process is the more useful.
Or are the two so interrelated that their&roles cannot be
separated ? Table 10.9 shows that the lattgr is more often
the cage. That is,"when the ‘ﬁve stident body variables are

Table 10.9.—Percentage of Vgriation in°Achievement Aaaociated
With Family Background and School Factors, by que Back-
‘ground and Family Process: Ninth-Grade Studenta

\

Regressors® '

Source of Variation™ ' SCH B, SCH
INErCePtS. ... vveeerarrinnnns [ TSN . 0 0]
P it e 1 0
w HP e 0 0
SIOPES .., v it AP S i - 1
: HZ oo, s 0 0
. PZ it e 0 0
- SUHPZ Lo 0 0
Total R-SQUAre.... ... ..liiieierinnsasnninns 50 54

2 The percentakes are expressed as a portion of the Total ‘R-square (ie., in the
first column, 1 percent relates to a base of 50)
b H -= Home Background, P = Family Process. .

« -

. . —
used alone, the P’ stratum, repreSentipg Family Process,’
accounts independently for 1 percent of ,the difference
(viz, ¥ percent of 50), while the grand slope, Z accounts
for-unother 1 percent. When the two family background
variables, Socio-Economic Statug and Attitude "Toward
Life, are also,included in the analysis (the “FB, SCH"
column of table 10.9), only the grand slope, Z, accounts
independently *for any variance. In other words, the
remaining variance is confounded with the two strata
factors and cin be acceunted for just as well in terms of
either. ¢ )

In summ;n:y, we attempted to reduce the dependence of
Achievement on Family. Background by, doing our best fo
elimin:te-the relationship between Home Background and
 Family Process. We did so by means of factor analytic

- techniques. By uging the scores on these fattors, we made

stratifications on three levels of Home Background and

three of Family Process, to produce a total of nine groups.

Table 10.8.—Relative Roles of School Factors in Achievement, by Home Background and Family Process: Ninth-Grade Studegts .
Family Process
Low Medium High

Unique Common Unique Unique Common Unique Unique Common Unique

Home Background SACHV SMTVIN SACHV . SMTVTN SACHV SMTVIN
2T 1 T TR U 52 25 23 68 14 18 52 39 9
A 42 30 28 . 73 5 22 60 24 16
MEAIUM . oriirieniianinnnisnnannanrasesss U 71 14 15 51 43 6 42 52 6
A 78 5 17 60 32 8 45 49 6
LOW v yverreereneeneeansnmnnnnraaneeasees u 45 51 4 47 a9 4 43 52, 5
' A 59 32 9. 52 44 4 43 52 5

e

—U = unadjusted for Socio-Economic Status and Attitude Toward Life. A = adjusted for Socio-Economic Status lJAtmude Toward Life.

)
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Although we found some evidence of a differential rela-
tionship between achiévement level and sehool Pactors, it
was never an appreciible one in terms of our framework.
We concluded that our stratitication procedure had failed

_in its purpose, viz; to reduce the confounding of Socio-
Economic Status and Attitude Poward Life as they related
to Achievement. Moreover it failed to turn up any differen-
ti_al relationships worth pursuing.

.10.3. DOES'GENERALIZING THE COMMONALITY MODEL
: TELL US MORE THAN FACTOR ANALYSIS?

The commonality model, described below in Empendix A,
can be generalized so that each variable in turn is treated
as dependent. We shall first dwell on the nature of this
extension and then on some of the reasons why one-might
want to use it.

Suppose we are interested in the manner in which each
variable in a set is related to each of the others, both
singly and in combination. A technique commonly used for
explaining such rel_utionships is known as factor analysis.
There are many variations on this technique but they
all involve bringing in a lesser number of components with

~known mathematical properties as amraid-to understanding
a set of variable interrelationships. Commonality analysis,
on the other hand, enables one to deal with the variables
themselves rather than with a set of hvpothetical com-
ponents. For-instance, given three variables, X;, Xao. X,
one can per form a commonality analysis in which each
- variable in turn-is treated as dependent and the remaining
two as indepéndent. The results of these three analyses
might be organized as follows:

Order ' X,

X X, Sum %
Residual. ... X, ....... RN a e | ate+
First ....... U) oo o - f ) f+)
. U coviis on e, b - k b4k
UMX) coiiiiiiiiaannn c g - ct+g
Second ..... C(XX2) coviiiiininnnns - | 4
% C(XX3) ..con.n.s e = h - h
CO0GX3) ottt d - - d
SUM b o iiii ittt i e e ia e, 1 1 1 3

The entries in each column result from ua single com-
monality analysis. The entries in the “Residual (X1)” row
are merely the unexplained variances for that paxticular
commonality analysis (viz, « = 1 — RSQ (X:X:), when

X, is dependent etc.). In the first column, the entries
assoclated with the rows labeled “U(¢X.)"™ and “U(Xa )”
are the portions of the total variance for X, that can be
uniquely associated with X. and X respectively (viz,
b = RSQ (X:X3) — RSQ(Xs), etc.). In the same column,
the entry associated with C(X:X3) is the portion of total
variation in X, that is confounded with both X. and X;
.(viz, C(X:Xs) = RSQ(X.:X:) '— U(X:) — U(Xs)). The
column entries sum to one in each cdse, which is to say
that all of the variation in each variable is completely
accounted for in the table. The sum of the column entries
across columns is equal to three, which is the trace of the
‘total correlation matrix. The last columi, which contains

the sum of each row’s entries, indicates where the major
portions of variation lie for the full set of variables. For
example, the first row sum indicates the percentage of
the total matrix variance that is residual. Slmihu'ly, the
next three entries indicate the portion of total m trix
variance that is uniquely associated with each of varidbles
X X2 and X '

When should this technique be used" At least three
possible applications suggest themselves: '

0y

1. To analyze the relationship amony « number of
dependent rvariables. — For instance, one might
“want to select a subset of variables that would
capture as much of the fotal matrix variance as
possible. To do this, one wouh(edd to each column
sum the other row entries that involve that vari-.
able as a subscript. Thiis if we were to select
variable X,, then the total matrix variance ac-
counted for by that variable would be 1, plus the
row entries U(X,), plus those for C(X,X:) and
C(X1X3). If similar sums were formed for the
other variables, we couid then decide which single
variable accounted for the most variance. If no
‘single variable was outstanding in this respect, we
could proceed from the bhest subset to the second
best subset, arfl so on.
To analyze relationships among rariables or gets
of variables that represent different domains. For
. example, one might have measures of a given
attribute that were obtained by meuns of different
kinds of measuring instruments (paper-and-
pencil tests, say, as opposed to interview reports).
3. To unalyze the relationships among variables that
have both heen aneasured differently and been
drawen from d:ffru nt (Iomum.s of (‘nnh’nt Thus ong
might want to do this before combmmg them as
a set of multivariate dependent variables,

o

As an example of the first application, let us inquire
into the relationships among the five measures of achieve-
ment at the ninth gradé. In our earlicr woik, these were
combined into a single achievement index by means of
factor analysis (Mayeske et al., 1972a). The results, which

have been unitized, are given in table 10.10. The fact that
the unitized elements sum to only 95 indicates that there
were many values too small to be worth including. Without
any loss due to such fractionally small values orto round-
ing error, each column sum would equal 20 percent. It will
be seen that the smallest values are for “Reading” (i.e.,
the reading comprehension test) and the largest for
“General Information.” If 20 percent is the maximum
possible value for each variable, then, as the “Residual”
row’ indicates, there is less confounding (i.e., a greater
residual) for the nonverbal test than for any of the other
measures. The greatest confounding exists for the verbal
and general information tests. The sum of these residuals
shows th.‘x)t/!‘. percent of the total variance is residual. By
adding up/the entries in the ‘“‘Sum” column for the differ-
ent orders of coefficients (i.e., all those for the first order,
all thoge for the second- order, etc.), we can tell where

. most 6Of the total variance lies. The sums are: 9 for the
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Table 10.10.—Generalized Commonality Analyaes of Ninth-Grade Student Achievement Measures

1 2 3 4 5
General
Order Nonverbal Verbal Reading  Matheriiatics Information Ssum%
‘Residual ...... [0, T 11 4 7 8 5 35
First .oooeeenns U(L) wonnnnnnenereneeaannansnnns cansennss 0 0 1 0 . 1.
U(2) wneeenieneeneenneenansanennrnans seees 0 1 0 2 3
1 T Y N I T 0 1 0 0 1
L1 10 YRR 1 0 0 0 1
U(B) «evninrennnniannneesanaanensenaaaanss ) 2 0 1 3
Second ....... Lo B T D TR 0 0 0 0
: o] 1) S 0 0 0 0
C18) ..ivnie ieienneernnaniaarnnn vannees 0 0 0 0
o]0 1.3 T L LITERRRT RS 0 0 4] 0
C(23) wevvr cereeeneennen i 0 0 2 2
C(28) «oir cierneenee cererennneninaaans 0 0 1 1
C(25) evrrinieieenenennecenenaean ey 0 2 | 3
! Lo -5 R 0 0 0 0
C(35) teven errrenarieneeeneraniaaas ) 2 0 2
CB5) woeveeeneenenreieensnannnannaanns 0 1 0 1
Third «.eenonn. C(123) tenerniinreneraene e e nanaaraenes 0 1 1
Lo 0 .7 T PR 0 1 "1
Y G125 «vevenrrnnnnes i sereranenaneaaens 1 1 2
C(138) tenrnninirnnerae cenae srneeen weenes 0 . 0 0
C(135) «oevnevneeneninsaeraranasinasaeannes 1 , ) 1
’ C(145) ......n-. USSP 0 0 0
C(234) ..oovinnnennsd e S .0 2 2
C(235) «nvnrrneieniennaenananiraannaeenns 1 2 3
C(245) «ovneenvneneneenaene rranenaannes 1 2 3
o] 7 L. S R R R ER 0 2 2
Fourth ........ C(1238) .ovirvne eeeneeinnnnns sovnneenns 6 6
C(1235) iivvirnnrneenennninnnanieranees 5 5
C(12485) 1orvnvnnrenneennsennansrnsserenanes 5 5
C(1385) o cevnerrneen cennnanannneeanenas a 6 6
. C(2345) «cvivrniiiiiiiiii s s 5 5
SUM B «vveveevrnrcnarnnssanasnsinns srasss 19 19 - 18 19 20 95

first order; 9 for the second; 15 for the third; and 27 for
the fourth. Hence, most of the nonresidual variance lies
in the fourth and third orders, respectively. By forming
cdumn sums according to the procedure described under
application 1, we find that some 62 pereent of the total
matrix variance can be accounted for by the “Verbal”
measure alone. The measure that comes closest to it, after
allowing for the “Verbal” measure, is “Mathematics.”
Our next analyses focused on the velatisnships between™

Achievement, the composite fornied of the five achieve-
ment measureséin tabte 10.10, and Motivation. The results
are given in table 10.11. It will be seen immediately that
morg variance is residual here and that the higher-order
portions are much smaller than for the separate achieve-
ment measures. In fact, roughly 75 percent of the variation
in Achievement is residual, but only 50 percent of the
variation in Attitude Toward Life and-Study Habits* The
“Sum” column shows that 60 percent of the total matrix
variance is residuai. The remaining variance is distributed
among the different orders of coefficients as follows: firsty
13 percent; second, 6 percent; third, 11 percent; and
fourth, 5 percent.” Attitude Towird Life and Study [lubits

each account for 40 percent of the tetal matrix varianee.
e ’ .

& These percentages are obtained by dividing the residual values
by the maximum value of 20 percent. .

1 Thete percentages are obtained by summing the percentages in
each order's “Sum” column.

Q
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No other variable comes anywhere near matching their

performance, but if we had to choose a runner up it would
be Educational Plans and Desires.

In the last of ‘these generalized commonality analyses,
we combined the four motivational measures into a single
set called ‘Motivation, kept the five-variable composite
called Aehidvement, and brought in the set calted Home
Ruckground \.which consists of Socio-Economic Status,
Family Structure and Stability, and Racial-Ethnic Geoup
Membership. But first we had to decide how the results of
multivariate ahd univariate commonality analyses could
be incorporated'into a common framework. Our procedure
was as follows. It each column, the results for the uni-
variate or multivariate commonality analyses were |
entefed as before. For a univariate analysis, the sum of

. each set of residuals and higher-order coefficients was of

course 1, since this was each variable's total variance.
For a multivariate analysis, the corresponding sum in
each case was also to the upper limit of variance, but this
in turn was equal to the nimber of dependent variables,
which was always greater than one. Once all the entries
had been made in the table, they were divided by the total

. number of variables in the matrix. This had the effect of
_making the total variance for the matrix equal to one

(wijthin rounding error). The variance of a single set of
variables was then merely the number of variables in that




Table 10.11.—Generalized Commonality Analyses of Ninth-Grggle Student Achievement and Motivational Measures
] 1 2 3 4 5 “
Expectations  Attitude !
~ for.- Toward  Educational Study
Order . Excelience Life Plans Habits  Achievement Sum %
‘Residual ...... (0.0 JET. e L 13 10 12 10 15 60
First .......... 176 T 1 o - 0 0 1
U(2) i e e s * 0 3 0 4
17 ) T, 1 ] - 0 2 3
L7 . *0 3 1 0 4
\ U(5) e e, 0 0 1 0 1
Second ....... (o141 T | J 1 0] 1
/ C13) ittt e e .t 0 0 0 0
CQ(14) .......... e e, 1 0 0 1
(16 =) IR 2P 0 0 0 0
C{23) it e s 0 1 0 1
C(28) o ittt 1 1 0 2
C(25) « ittt s 0 0 0 . 0
C(38) it 0 1 0 1
C(35) wniiiiiiiiii i e 0 0 0 0
C(A5) . i e 0 0 o] 0
T Thid ... C(123) siiiiiiiiiii i i it e 2 0 2
C124) oot e 1 0 1
CU125) v et 0 0 0
o7 § 7. 2 0 2
CU135) ittt e, e 0 0
(o7 4 V- 1) T 0 0 0
C(238) oottt 2 1 3
C(235) teiiiniie i, 0 1 1 |
C(285) ..ottt 0 1 1 |
C(345) ..ottt 0] 1 1 |
Fourth ........ C(1234) .. .. i, 1 1
(o7 § - 1) T 1 1 {
CU1285) \oiiiiie i 1 1 |
C(1345) ..ottt i 1 1 |
C(2345) oottt 1 1 |
SUM T vvereeeiieeeee eeees e, .19 20 18 19 19 ., 95 |

Table 10.12.—Generalized Commonality Analyses of Ninth-Grade Student Home Background, Motivation, and Achievement Measures

) 1 2 3
Home
Order ) Background Motivation Achievement Sum %
Residual ...... 0,0 T e etertenean 30 T 44 7 81
First ....... .. 16 3 T 2 2 4
L 7 7 3 1 4
17 5 . 3 1 4
Second ....... 0] ) 2 - 2
(o7 6 1 ) TR e ereire e eeaeans 4 4
C(23) ottt 2 2
TV T 2 38 51 12 101

set, divided by the total number of variables in the
matrix.

percent (i.e., 30 divided by 38) of the variance in Home
Background is residual, while the corresponding values for

The results of such an analysis are displaved in table
10.12. Since there were three variables in the Home Back-
ground set, its variance was 3 divided by 8, the total
number of variables in the analysis. This value, rounded
to two places of decimuls, is given in the “‘Sum” row.
Similarly, the four motivational variables accounted for
half of the total matrix variance (the 51 in the table was
due to rounding), while Achievement, a single variable,
accounted for only 12 percent. It should he immediately
clear from table 10.12 that most of the variance for each

set Ofl variables is residual to the others. Thus roughly 79
LS

1a &

Motivation and Achievement are 85 and 58 percent respec-
tively. Overall, 81 percent of the matrix variance is resid-
ual, with a remainder of 12 percent in the first order and
8 percent in the second. Since there are differing numbers
of variables in each set, we cannot proceed as before and
pick out the variable with the best explanatory perform-
ance. However, if the total matrix variance is used as a
base, it becomes obvious that the degree of relationship
among these sets is not as great as our analyses in previous
chapters might have led us to believe,

In summary, the commonality model can be generalized

o - N




to show how several sets of variables, both singly and in
combination, contribute to total 'matrix varmnce. By
applying this type of generalized model to a set of five
achievement measures, we found that some 35 percent of
the total matrix variance was residual, but that 42 per-
cent of the common variance was shared among three or
more of the other variables. When we combined Achieve-
ment with each of the four motivational nfeasures in turn,
we found that some 60 percent of thé total matrix variance
was residual, while most of the common variance was
either unique to a single variable (13 percent) or shared
among three of them (11 percent). When we combined
the four motivational measures into a single set, called
Motivation, and entered it into the analysis with sets
_ called Achievement and Home Background, we found

‘that some 81 percent of the total matrix variance was
residual. Of the remainder, 12 percent was unique to one
of the sets, while 10 pexcent was shared by two of the sets
together. We concluded that the commonality model could
indeed be generalized to a partitioning of total matrix
variance, and that such a procedure could heip to reveal
struc}diral interrelationships among variables —a result
not readily achieved by factor analysis.

10.4. DOES A WITHIN-SCHOOL STUDENT EQUATION
YIELD A BETTER MEASURE OF SCHOOL EFFECTS?

Among the myriad researchers who have worked with
the data from the Equality of Educational Opportunity
Survey not a few have suggested alternative methods by
which these data could be aggregated, analyzed, or both.
The remaining sections of this chapter will therefore be
devoted to examining the comparative merits of several
such methods, including some recent extensions of our
own commonality model.

D. E. Wiley (1973) has suggested that a more appropri-
ate way of analyzing so-called school effects would be to
compute a within-school regression equation on individual
students and then, using this equation, adjust individual
student achievement scores for their within-school rela-
ticnships. Residuals to this equation would.then be aver-
aged by school and treated as dependent in an among-
schools analysis. Such an approach assumes that the
within-school relationships are unaffecte:d by school dif-
ferences. Since, as we have seen, there was such a pro-
nounced streaming of students into schools on the basis
of their socioeconomic status and ethnicity in 1965, when
these data were collected, the assumption is; probably
unwarranted. Moreover, a great many other sets of vari-
ables were correlated with these two. Nevertheless, Wiley's
approach seems worth a try, and we have therefore
examined it here in some detail. The data used were for
the sixth grade, since the sample of schools (a total of
2,372) was most adequate at that level, and the variance
in Achievement among schools (some 32 percent of the
total variance) was greatest.

In most of our analyses we have used a mixed data-
analysis model. By this we mean that the individual stu-
do:llf is the uiiit of analysis, and the attributes of the school

’

he attends are appended to him as if they were his own.*
When student variables are analyzed by means of such a
model, the resulting equation is called “Total,” since all
the differences among students on these variables have
been entered into the analysis. When student and school
variables are analyzed together in such a model, the
resulting equation is called a mixed one because, although

school differences, like student differences, enter to the

maximum extent, they are not as great because there are
more students than schools.

In the analyses that follow, we began by comparing
the results obtained from the “Total” student equation
~with those from the Within-school equation. The latter
was obtained from our data analysis model merely by
partialing out of the dependent variables its among-school
counterpart, and then regressing this residual on the
individual student scores. For example, if we were analyz-
ing Achievement and Socio-Economic Status, a simple
regression of the former on the latter would yield &

“Total” student equation. By partialing school mean -

Achievement (i.e., the mean Achievement of the students
in each school) out of individual student Achievement,
and then regressing these residuals on individual student
Socio-Economic Status, we would obtain a within-school
equation. Such equations were computed with the follow-
ing sets of variables: -

1. Socio-Fconomic Status. 4

2. Home Background, consisting of: (a) Socio-
Economic -Status; (b) Family Structure and
Stability.

3. Home Background and Racial-Ethnic Group Mem-
bership.

4. Family Background, which in this case consists
of:- (a) Home Background and Racial-Ethnic
Group Membership; (b) the four motivational
measures that we called Family Process.

The resulting equations were then applied to the total
student differences to see how much of the variance ‘in
Achievement each accounted for.? The difference between
them, we reasoned, would be a Measure of the extent to
which the variance that was accounted for by one would
be unaccounted for by the other. We therefore formed
the following measure of difference:

A = RSQ (HB)Tolll —_— RSQ(HB)W"-‘}H . (l)

In equation 1, the rightmost terms differ .only in their
weights; the variables are the same in each case. The

_variance accounted for by the “Total” equation for Home

Background (i.e., RSQ(HB)taa) is given first bécause

it is the highest value. This is so because the weights used

are taken from a least-squares fit to total students. The
variance accounted foi hy the “Within” equation is sub-
tracted from it. The difference between these two terms,
A, is a measure of the extent to which variance unex-
plained-by the “Within” weights is explained by “Total”

8 For a computational rationale, see section A.1 of appendix A.
9 This was done by obtaining an estimated score with thediffer
ent equylions, and then regressing Achievement against it. The
R-square resulting from this regression was a measure of the vari-
ance that it accounted for. .
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weights. When A is zero, it indicates that the same results
would have been obtained with either equation. When /\ is
large, it indicates that the “Within” equation would leave
more variance unexplained than would the “Total” equa-
tion. The importance of this for our inquiry is that such
unexplained variance might then be picked up by school
variables, thereby affording grounds to estimate a greuater
school effect.

The “Percent” column of table 10.13 contains these
A’s. It will be seen that the “Total” and *“Within” equa-

Table 10.13.—Percentage of Student Variation in Achievement
Associated With the Total Equation That Is Independent of the
Within-School' Equation: Sixth Grade

- "

Variable Set Percent
1. Socio-Economic Status °....... e 0
2. Home Background ...........c..iiiiiiiiiiiiie i, 0
3. Home Background Including Ethnicity ..... Sereer s 1.
4. Family Background .. ...ciiiiiiiiiiiii e 2

.Note.—There are 123305 students and their 2.372 schools included in these
analyves. .

tions, yield the same results for both Socio-Economic
Status and Home Background. However, when ethnicity
(RETH) is included as an aspect of Home Background.
the “Total” equation picks up.l percent more than the
“Within” equation. and 2 percent more when it is included
as an aspect of Family Background. Hence, when a more
comprehensive set of student buackground variables is
useq, the “Within” Fquation accounts for 1 to 2 percent
less of the variance than does the “Total” equation.

Is it the school variables that are picking up this extra
1 to 2 percent? To find out. we computed regressions in
which the estimated score from the “Total” or “Within”
analysis was entered as a variable along with a set of 12
variables pertiining to residence and school, called
SCHOOL(12)." The unique variances for the two kinds
of analyses were computed as follows:

U(SCH) - RSQ(HB1 . SCH) — RSQ(HR)run  (2)
U(SCH) .= RS()(HB\\’qun.SCH} —_— RSQ(”B)\\'MHI\ (3)

The difference, d. between equations 2 and 3.is a measure
of the extent to which the “Within" equation allows more

. variance to be explained by SCHOOL(12)—SCH in Ihe\

equations——than does the “Total” equation. These values
are given in the “T,” “I'.” and *d” columns of table 10.14.
Here, the d values indicate that SCHOOL(12) does indeed
pick up the variance that: (¢) was left unexplained by the
“Within” equation; (b) would have been picked up by the
“Total” equation. In consequence, a very slightly greater
school effect might be inferred from these results.

We were not able to follow Wiley’s suggestion and
aggregate the residuals,to the school level for an among-
schools analysis. Ho“e\er, we did scale up the unique
variance for the school variables from the student level to
the among-school level. Our method was to divide them by

10 Thes—e— were: two variables pertaining to regio;lal and rural-
urban location; five student body variables; and the five teaching
staff variables

ERIC

'‘the percentage of variation in Achievement that lies among

Table 10.14.—Percentage of Student Variation in Achievement Uni-
quely  Aanociated With School Variablew: for the Total amd
Within-School Equationa:® Sixth Grade

. Unique Percent
Variable Set T - W d

1. Home Background and Twelve

Residential/School Vaniables ............ 14 14 0
2. Home Background, including Ethmicity

and Twelve Residental/School Variables. 6 7 1

3. Family Background and Tweive
Residential/School Variables ............ 6 8 2

L

NoTE.—~There. are 123,306 nﬂ\ienu and their 2.372.schools inciuded in these

analyses,

schools, viz, 32, Having done this, we found that use of
the “Within”_equation allowed the School variables to
account for some 3 to 6 percent more of the among-school .
variance than the “Total” equation.! We concluded that
this procedure did yield more variance that could be
accounted for by differences gmong schools. It should be
added immediately that. with these data, the procedure is
a questionable one. This is because of the pronounced
assignment of students to schools on the basis of their
socio-economic status  and ethmcnt\-—a practice that
renders unlikely Wiley’s assumption that, at the indivdual
level, the relationship of these factors with achievement
is not affected by differences among schools.'

10.5. IS THE COMMONALITY MODEL MISLEADING?

We have already mentioned our reliance on (he analytic .
technique known as the commonality model, This model
was developed in 1965-66 Qy Alexander M. Mood, to deal
with problems arising out of the initial analysis of the
Equality of Educational Opportunity Survey.! Briefly,
the prpblem was that student achievement could be esti-
mated moderately well from a number of school attributes
before any student background attributes had been taken
into account. However, after the relationship of achieve-
ment with these background attributes had been allowed
for, this previous relationship with school .attributes
tended to vanish. These, results seemed to imply that
there was a degree of overlup, or confounding, in the way

n Umng &chool differences as their own variance hase.

12 Another approach, not tried here, would be to make the follow-
ing comparison:

1. Take residuals to the “Within” equation for each student,

and average these by-school.
2. For these averaged residuals, computo the variation among
schools.
3. For the same variables as in step 1. take residuals to the -
"Among” achool equation.
: For these residuals, compute the variation among schools.
- Compare the magnitude of the_variation obtained by step 2
with that obtained by step 4.
It seems likely that, for this kind of analysis as well, the “Within”
equation would yield more variation that could be associated with
differences among schools. However, the same assumptions would °
still be required for the “Within” adjustment,

13 For the type of problem to which we refer, see the Colem
Report (e.g., Coleman et al, 1966, table 3.23.1, p. 303), A version 0!
the commonallty model was developed in England at about the same
time, but in a very different context, by R. G. Newton and D, J. -
Spurrell (1967).

o e
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that student background and school attributes related to
achievement. The commonality model was developed in
order to obtain a quantitative expression for the extent
of this overlap.

Another aspect of the survey that should be recalled
here is that it collected a broad range of data about indi-
vidual students, their teachers, and their schools, from
students of different grade levels at a single point in time.
Thus the relationships observed among students at any
one grade level were associational in nature. This meant
that their interrelationships could be thought of as arising

‘in part from previous interrelationships, as well as from
their interplay over time..The possibiiity therefore existed
of a degree of intercorrelation among the different classes
of variables that would be difficult to classify in terms of

" a causal or quasi-causal model. The problem was that,
'within each class of variables, gross indicalors rather than
‘well-measured variables were all that was available. Often
even these did not adequately sample their domain of rep-
resentation. For example, the indices related to student
*attitudes and motivation were often merely crude com-
posites of those items that happened to be availible. One
could certainly think of many other kinds of attitudinal
items related to school effects that might have been col-
lected had time and money allowed. Some of the other
drawbacks have already been alluded to: indices were more
comprehensively measured at the higher than at the lower
grade levels; réspgn_ses were likely to be more reliable for
older thart for vounger students; differences across grade
levels tended to reflect dropout rates that differed by re-
gion and ethnicity. Findings based on such data are neces-
sarily tentative.

But let us return to the reasons for our adoption of the
commonality model. Ordinarily. in a study of thus type,
one might classify the variables into those that can be con-
sidered dependent, or “‘outcome variables,” such as achieve-
ment, and those that can be considered independent, or
“input variables,” such as student background and school
resources. A regression analvsis of outcome on input vari-
ables would vield regression coefficients from which tenta-
tive causal inferences might be made—provided, of course,
that the assumned direction of the causal refationship core
responded to reality. Here, when we actually yerformed
such analyses, the regression coefficients associated with

~our crude indicators behaved in a more or less erratic

" manner, depending on their partners in the equation. For

example, the coefficients for the ethnic composition of the
student body and of the teaching staff would each be posi-
tive-—except when they appeared in the analyses together,
whereupon the latter would take on a lirge negative value.

We realized, of course, that such erratic behavior en the

part of regression coefficients was chiefly due to the de-
gree of relationship that existed among the variables (this
is often called the problem of collinearity). What we need-

ed was an explanatory model that would enable us to (a)

deal with classes of variables rather than single ones;

(b) accommodate our analysis to the shifting directional

values that single variables might take on because of their
companions in an equation; (¢) avoid some of the metric
n:§lrmptions required of our indices in order to interpret

jo8

their regression coefficients. We f\herefore’adopted a' ver-
sion of the so-called unique variance explained model.
What we wanted was to represent the degree of correla-
tion that existed among different variables, and to-single
out the portion of it that might bejmeaningful. We found
that the unique variunce explained model could be ex-
tended so as to express the portion of variance explainable
in terms of either ong, of the sev ral sets of variables
being analyzed. This extension was called the common-
ality model because it expressed the portion of variance
common to, two or more of the sets.

The commonality model, then, wal not something im-
posed on our data, but a natural vesuljof the confrontation
between the unique variance eXnlain¢d model and the pe-
culiarities of our data. For example, in our first mono-
graph, veferred to here as the Schogl Study, we observed
that the correlation of Achievement With student body and
school factors was substantial for eagh, but that when both
were combined in a 1"egression analysis their multiple cor-
relation was not much greater than the one observed for
either alone. In terms of our unigue variance explained
model, this meant that each of th¢ sets would have small
unique values, but that there waz/ a great deal of overlap
in the variance that either one could explain alone. More
formally. for two sets of variables, S and B, their unique
values, U/, would be defined as fpllows:

U(S)=RSQ (SB)—RSQ (B) 1)
U(Br-RSQ (; .B)—RSQ (S) (2)

where RSQ ( ) denotes th { squared multiple correlation,
or R-square. of each set i/ the parentheses. Clearly, if the
separate R-squares for § and B are both large, and the
vithue when both are epfered together is not much larger,
then the U values wi:l/ﬁe small. To express the ovetlap be-
tween S and B, the, the following equatian was devel-
oped: / ,
(S,B)- RSQ (S.B)—U (§)—U (B) (3)

The R-square for each set of variableg could then be ex-
pressed as a function of its unique and common portions,’
as follows: -

RSQ (8)—C (S.B)+U (8S) (4)
RSQ (B)=C (S.B)+U (B) (5)
and the R-squares for both sets as: ]
RSQ (S.B) ~-C (S.B)+U (S)+U (B) (6) .

There are 2* ! coefticients that result from n commonality

“analysis. In the next section, then, we have applied to our

data the models proposed by €. A.Creager and R. F. Boruch
(1969), and by P. Horst (1973). Each of these models
transforms:the number of independent or regressor vari-
ables into orthogonal or unrelated variables, and then
expresses the variation in the dependent variable as a
function of khe latter. The Creager and Boruch approach,
which migt‘t be termed a reduced-rank model, attempts
also to reduce the number of observell variables to a lesser
number of composites. In contryst; the Horst approach
works with the full number of observed variables, ‘and
might therefore be termed a full-rank.model.




The reduced-rank model can be descrilbed, at the risk of
oversimplification, as one in which the number of factors
or components used is smaller than the number of observed
variables.¥ It is applied somewhat as follbwss ’

___ 1. A dependent variable is regressell against an in-

dependent, or regressor, set of varfables, and a com-

R posite variable is foried. . ]

2. The nth-order regressor correlatiqn matrix is then

A subjected to a principal components analysis.

3. Some number of the components fewer than = is
orthogonally rotated to a meaniffgful position, by
means of any desired rotational scheme (including
a least-squares rotation to a predetermined struc-
ture).

4. Component scores are computed, and the variarce
in the composite dependent variable is expresied
as a function of the orthogonal component®:?

5. A new multiple ¢orrelatio and a regression weight
for each of the n observed variables can then be
computed from these componer’l’gs. !

’r . r

The above approach was tried wit q (@) 31 school-level
variables (listed in table 116, béfow) (b) 20 student-level
and school-level variables combined. The school-level-anal-
yses proved unfruitful for two main reasons:

1. The variables analyzed did not fall into nteaning-
ful groupings. .

P .

2. A substantial portion of predictabls variance in

°

the dependent variable was lost. .

When student-level and school-level variables were ana-
lyzed together, the reswlts were even worse. In addition
to both aforementioned reasons,-level-ef-analysis compo-
nents emerged (i.e, one component that was primarily
student-lev'ﬁl and one that was primarily school-level). As
a consequence, the reduced-rank model was not given fur-

ther consideration, even though for singular matrices it .

- remained an attractive approach.’®

The full-rank model differs from the reduced-rank model .

in that it extracts as many principal components as there’
are observed variables. If these c%mponents are then ro.
. tated so that each one is mgximally reldted with an ob-
served variable, the same computations can be performed
as in stages 4 and 5 of the reduced-rank model described
above. However, these computations yield very little that
cannot be obtained from a straightforward regression
analysis. This is because: (a) the total variance of each
variable is retained in the model; (b) the Aependent vari-
- able tends, to be fitted to the variance in each component
that is unique to it. Accordingly, we did not pursue this
form of the full-rank model further. :
There was one form of the full-rank model, however,
that we felt might yield results that would be well suited
to such data. It will be recalled that the data we are work-

1 We shall not distinguish here between a factor analytic and
component analysis approach, although each can be thought of as
proceeding from different assumptions (Beaton, 1974).

17 See Beaton (1974) for. the computational details.

18 Le., for cases where the empirical rank of the matrix was less
than itl. order.

LS

)

did not designate #iy_dne variable or set of varinbles as
dependent. Rather, wesentered them all in the component
analysis together, extracted the full number of compondnts
(i.e., the same as the number of variables), and orthogon-
ally rotated them so that each would be maximally reldted
to’only* one of the observed variables. The\results of this

anajfst are given below in table 10.15.

T~

Table 10.15.—Relation of Each Observed Variable With Its Ortho-

L e gonalized Counterpart
Correlation
Rank Order Variable ~ Coefficient
) S Rural-Ur?an Location 97
254A...... yRegional Location ! .96
and ‘ - AL
¢ * Teaching Staft’s Traininggand  ° .
Salary Level LA
. a
4 ........... Family Structure and Stability .95
5.5 .c...... ¢.Expectations for Excellence 94
- and :
Teaching Staf{’s"Preference for
. Student Ability Level
a [N -
7 ... N Socio-Economic Status *+92
.
- e Educational'Plans and Desires 91
95 .......... Attitude Towarg Life 90,
and .
.t Study Habits - . »
) 3 SN Teaching Staft’s Teaching Conditions 89
12 .......: .. .Achievement .88
13 e, .Ethnic Group Membership 86
14 e, Teaching Staff’s Vertal Skill Mix .84
15 ot Teaching Staft’s Ethnic Composition .80
16 ...... ..... Student Body's Expectations for .78
Excellence
17 coiaiiian, Student Body's Educational Plans .73
18 ...l Student’s Body Study Habits 71
195 .......... Student‘Bodyqs Achievement Leve! .69

and ¢
Student Body’s Attitude Toward Life

Note.—These analyses were conducted on the 123,305 aixth-grade atudents snd
their 2,372 schools.

be related 4o its observed counterpart. The higher this.
correlation, the less likely it is that the observed variable
can correlate with any of the other components. Similarly,
the lower this correlation, the more likely it is that the ob-
served ‘variable can be correlated with components other
.than its own. It will be seen that the coefficients are great-
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ing with are associational in mature. Because of this, we
!
|
1

|

1

|

l

|

|
Our first comparison of interest here is.the extent to
which the correlation of each orthogonal component can

|
|
|
|
|
i



_measures, closely followed by Achiev
. group are two of the teaching staff vapiables and—Ilowest

N . . ‘
est for such variables as: Rural-UrbapLocation; Regional
Location; Teaching Staff’s Training and Salary Level; and
the individual studen{s: Family Striycture and Stability.
Next come most’ of the individual student motivational

ent..In the lowest

of all—every one of the student body, variables. It should
be remembered taat, since all the va?{a'nce of each variable
is retained in the analysis, even a 029 correlation of an ob-
served variable with its orthogonalized, counterpart leaves
0.19 of its variance (viz, 1—(.9)?) to b\ accounted for by
other components. - \

Table 10.16 shows the coefficients fon\the primary or-
thogonal components of interest: the mdlvxdual student
achievement and motivational measures. For Expecta-
tions for Excellence (EXPTN), all the coefficients are low
relative to the correlation of the observed variable with

- its orthogonalized counterpart, which is 0.94. However, if
‘we use a cutoff value of 0.07 (which is roughly 1 percent:
- of the variance, when squared and rounded), we can note

that, of the~individual student variables, only Ethnic
Group Membership and Achievement fail to” qualify as
related to the orthogonalized EXPTN. At the school level,
however, only the student body version of EXPTN quali-
fies. Applying the same cutoff point to the coefficients for
ATTUD, we find that, of the individual student variables,
only Racial-Ethnic Group Membership fails to qualify,
while at the school level only the student body version of
ATTUD qualifies. The same pattern is to be found in the
coefficients for EDPLN and HBTS, except that, for the
latter at the school level, the stadent body version of
ATTUD also qualifies and those of EXPTN and EDPLN
almost do. For ACHYV the picture changes somewhat: at
the individual student level, only EXPTN fails to qualify,
while at the school level 7 of the 12 variables qualify afid

L4

another three almost-do.? Hence, when these orthogon-
alized definitions are used, ‘achievement has many more
correlates than do the dther motivational components.

Whether such results appear meaningful or not surely
depends more on the investigator’s own theoretical and
methodological preferences than on any weight of scien-
tific opinion; the latter, indeed, is sorely lacking in this
area. Our own preference, with these particular data, is
for the commonality and regression models. However, or-
thogonal ‘decomposition could be useful as an auxiliary
technique for throwing light on how such results might
have come about.

Neverthéless, when we applied this technique to the_
same school .-and student-level variables we had used in or
commonality and regression models, a meaningful frame-
work did not emerge. In fact, the orthogonal decomposition
technique actually discarded'information that had been
retained in the commonality and regression models. Nor
did a full decomposition yield any information that could
not be obtained from a regular regression analysis. A va-
riant of this technique, whereby all dependent and regres-
sor variables were orthogonally decomposed together and
maximally related to their observed counterparts, did seem
well suited to our data. However, the investigitor would
still have to make up his own mind on whether to retain
these orthogonalized definitions, since there is nothing in
the technique itself to guide him.

bl

10.7. SUMMARY .

In this chapter we reexamined a number of our eaf'lier
findings by applying new analytic techniques to the same
___;;ltlt;{e that these 5 components are orthogonnl to one another aa
well as to the 15 other components not included in the table.

20 The two that come nowhere near quahfying are Rural-Urban
Location and Teaching Staff's Training and Salary Levels.

Table 10.16.—Coefficients for the Orthogonal Motivation and Achievement Components

) [Expectations Attitude Educational
for Toward Plans and Study .
Variabie Exceilence Life Desires Habits Achievement
Socio-Economic Status (SES) ..oveoieeiiiiiiiiiiiiiiieniiiiiin 07 10 13 11 18
Family Structure and Stability (FSS) ...i....coiiiiiiiiennienen. 10 13 07 13 08
Racial Ethnic Group Membership (RETH)...........ccovvviienees 03 04 03 04 17
Expectations for Excellence (EXPTN) .......cocvvvieiiinienens 94 18 16 16 05
Attitude Toward Life (ATTUD) ....coviviinivininiiiiiinnsssnsions 18 90 19 25 12
Educational Plans and Desires (EDPLN) .........cccceuiiiinnnn. 16 19 91 19 18
Study Habits (HBTS) .......coooviiiiiiiniiiiiiiiiniiiniiinnene, 16 25 19 90 11
Achievement (ACHV)........veiiiiiiiiiniinsiniiiiniisinioienes 0% 12 18 11 a8
Rural-Urban LoCation .......oiiiieieniirrsniisiiioioiiiiaoiinns -01 0 02 0 -01
Regional LOCAtion ........ooviiiniisieiiiiiiiiiiiiiiiiiiiiienn, -01 - 01 ol 01 06
Student Body's Expectations for Excellence ..................... 09 . 05 04 06 06
Student Body's Attitude Toward Life .........coooiiieiiiioinns, 04 09 05 07 08
Student Body's Educational Plans and Desires ................. 04 05 09 06 -09
Student Body’s Study Habits ...........ieiiiiiiiiiiiiiiiiiiinn, 04 06 05 10 o8
Student Body's Achievement . .........cciiiieiiiiiieniinanes (4] 03 02 04 - 20
Teaching Staff's Training and Salary Levels .................... -01 01 © 02 01 02
Teaching Staff's Preferance for Student Ability Level ........... 01 01 02 01 06
Teaching Statf's Teaching Conditions ..........c.ceoiveiviinnen, o1 02 02 02 10
Teaching Staff’s Ethnic Composition ........ooviieiiiiininiies 02 02 o1 02 11
Tnching Staff’s Verbal SKill MiX ..ooviveieeniiniisinisiennenss o1 02 02 02 10

—Analyses conducted on 123,305 sixth grade students and their 2.372 sch
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body of data. Qur chief purpose was to-estimate the use-
fulness and validity of the techniques previously used.
We first examined the maximum extent to which indi-
vidual student differences could be explained by school
differences. We found that, as increasingly more variables
were brought into the analysis, school differences played
less and less of a role vis-a-vis individual differences. This
result was explainable in part by the fact that the vari-
ables at the school level were more closely interrelated.
We tried a number of techniques designed to break up
the confounding of student and school variables. One tech-

-nique involved stratifying on student-level variables and

then attempting to explore differential school effects with-
in these strata. This approach was not considered produc-
tive.

* We also generalized the commonality model to the case
in which each variable in turn was treated as dependent,
By applying this technique to a set of five achievement
measures and their correlates, we were able to detect va-
rious orders of overlap between subsets that, we felt, were
highly suggestive of structural relationships.

We next used the within-school equation to adjust for
the relationship of achievement with student background
factors. This equation did allow slightly more of the vari-
ability in achievement to be explained by school factors.
But because of the pronounced relationship between va-
riousaindividual and student body background factors, we
considered it a questionable procedure.

LI

Turning to the various objections that had been raised
to our commonality model, we contended that it was a
natural resuit of applying the unique variance-explained
model to sets of variables as heavily confounded as the
ones in the Equality of Educational Opportunity Survey.
Given the peculiarities of our data, the commonality model,
it seemed to us, had yielded more meaningful results than
could have been obtained.by standard regression analysis.

Finally, we tried out fwo variants of a technique_that

- had been proposed as an alternative to commonality an\lﬁ-\

sis, namely, orthogonal decomposition. Using the firs
variant, we attempted to reduce the student and school va-
riables to a smaller number of orthogonal components
from which meaningful explanations might be made more
parsimoniously than from commonadity or regression mod-
els. A meaningful framework did not emerge. In addition,
this approach tended to discard information used in fitting
commonality and regression models. With the second va-
riant, we transformed the observed variables into mutually
orthogonal components, and then examined the extent to
which the observed variables could be related to each of
their orthogonalized components. Here, although mean-
ingful correlations could be observed, the acceptability of
the results appeared to depend on the investigator’s will-
ingness to live with the orthogonalized definitions. We
decided that this second variant might be a useful adjunet
to commona’lit‘y and regression models, but should not
supplant them.
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Chapter 11

SYNTHESIZING THE SEPARATE ANALYSES

In this chapter, we shall draw on several of our earlier

chapters to construct two very primitive analytic models
of the roles played by family background and school fac-
tors in individual student achievement and motivation. We
use the term “primitive” because, as we shall soon see,
we cannot distinguish among the various categories of
data to the degree we would prefer. This severely limits
our ability to construct hypatheses about a number of
causal relationships. Nevertheless, the models do at least
permit speculation on the subject, of so-called school effects.
It should b€ borne in mind here that the data we are
using is concomitant, that is, it was all collected at one
and the same point in time. Since theé same students were
not measured at two different points in time, it is difficult
- and in some cases impossible to sort out what might ap-
pear to be the effécts of different ¢lasses of variables on
one another. ‘This is especially the case with the set of
variables we have called either otivation or Family
-Process.! Thus we can think of Famili:Process and
Achievement as influencing one another, as when-parents
or other family members employ incentives to enhance a
child’s performance in one time peridd because his or her
performanee wavered somewhat in the preceding time pe-
riod. Alternatively, we can think of a ¢hild who is excelling
in school as encouraging the family to support this en-
hanced performance. For instance, thé child may talk with
the parents about schoolwork, ask them to keep the tele-
vision turned down or off, request bboks of interest, or
wonder openly about planning for colﬂlege.l No doubt this
would be an unusual child; the point is that with con-
comitant data wéaednnot easily distiriguish between the
child’s and the parent’s contributions, Accordingly, in our
first and simpler model we shall regard both Achievement
and Family Process as reflecting thé joint effects of family
background and school influences, while in our second and
more complex one we shall attempt to distinguish among
these different types of influence. For each model, our
.basic approach will be to form indices at the macroanaly-
tic level arid then use them to explore various questions.

11.1. A RUDIMENTARY MODEL OF STUDENT
&  ACHIEVEMENT/MOTIVATION

. Our first model is called one of Achievement/Motivation
because it is'based on the assumption that we cannot dis-

1 Family Process and Achievement were combined as Motivation/
Achievement only when treated as a single set of dependent vari-
ables. Family Process, consisted of Expectations for Excellence, At-
titude Toward Life, Educational Plans and Desires, and Study
Habits, which together represented the motivational aspects of
family life. .,

Q
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tinguish between Achievement and the four variables re-

. flecting the motivational aspects of family life.2 To form

our primary dependent variable, then, we combined these
five variables according to their weights on their first prin-
cipal component. These weights, along with the percentage
of variance accounted for by each principal component at
the different grade levels, are given inctable 11.1. As can
be seen from the “Percentage of variance” row in the
upper left-hand-portion efthe table, these weights capture
about half the variability in these measures. At the lower
grade levels, somewhat greater weight accrues to the four
motivatiomal measures than to Achievement. Since it is
Just as hard to distinguish among the same classes of vari-
ables at the school level, these, too, were weighted accord-
ing to their first principal component (see the upper right-
hand portion of table 11.1). The percentage.of variance
accounted for-by them ranges from 81 at the sixth grade
to 48 at the twelfth; the greatest shift occurs for Student
Body’s Expettations for Excellence.

Let us next focus on student background variables at the
individual level. We have come to regard Socio-Economie

Status as the main variable for locating ﬁ\student’s family *

with regard to the structural aspects of sok&ety. However,
as we saw in chapters 6 and 7, a student’s ethnic back-
ground is another important indicator, not only of his
family’s socioeconomic position, but of the attributes of
the students with whom he attends school. Again, in chap-

ter 8 we found that, at the individual level, separate ethnic
slopes were not required to explain Achievement/Motiva- y

tion, but that separate ethnic intertepts occasionally were,
We therefore feel justified in including ethnicity as an as-
pect of the individual student’s social background.? Since
chapters 6 and 7 showed that the role of Family Structure
in Achievement was highly confounded with that of Socio-
Economic Status, we shall include Family Structure as
another aspect of the student’s background. Last, it will
be remembered from chapter 9 that separate boy-girl
slopes were not needed to explain individual student
Achievement/Motivation, but that, on occasion, separate
intercepts might "be used for some of the nmtivational va-
riables, even though the differences between boys and girls
in this area were never great. We shall therefore add boy-

At the school level, we ghlled this variable Student Body
Achievement/Motivation, and #t the individual level simply Achieve-
ment/Motivation.

3 Using an index that gave whites the highest value, Oriental-
ATericans the next highest, and all the remaining groups lower
values, .
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Table 11.1.—Percentage of Variance and Principal Component Weights for the Achievement/Motivation Model

Student Student Body's
Achievement/ Achievement/
Variable Motivation Variable Motivation
1. Expectations for Excellence ... ......... . . 71 78 71 1. Student Body's Expectations for Excellence ..... 89 87 22
2. Attitude Toward Life ......... e 83 76 68 2 Student Body's Attitude Toward Life ........... 95 91 84
3. Educational Plans and Desires ..... .. «« «..oo - 79 80 78 3 Student Body's Educational Plans........ ....... 93 82 66
4. Study Habits . c.ooovieiiiiiiinis ins e e 82 76 64 4. Student Body's Study Habits . ........ .. ... 95 91 81
5. AChIBVEMENTt .. .iiviiritinnss sransnannsnransnns 63 71 71 5. Student Body's Achievement ... ..... .... 78 78 74
Percentage of Varnance.........oovvvevniaenes . 58 658 50 Percentage of Variance...... ..ooovrvvrennnn 81 74 48
_Grade Level .t oiiivniiiin e 6 9 12 Grade Level ....oooivvirrriiinaninnnnnsns 6 .9 12
Student Student Body's
Social Socilat
Variable Background Variable Background
1. S0c10-ECONOMIC Status ... vovvrvvriinsirienes 75 75 76  1.Student Body's Socio-Economic Status .. ..... . 90 88 79
2. Family Structure and Stability «...oooviiiiiiinns 74 76 74  2.Student Body's Family Structure ................ 90 93 98
3. Ethnic Group Membership........oov voivenenn 70 69 67 °3.Student Body's Ethnic Composition ........... .90 92 91
TS S TR R 37 59 40
Percentage of Variance................. . 44 49 43 Percentage of Vanance.... ....covivvevanans . 81 82 74
Grade Level .. «cooivnieiinns g 6 9 12 Grade Level ...covoviiiiiniianns o siens . 6 9 12

Nora.—Leading decimal points were omitted throughout the table, and
\

girl differences to our array of student background vari-
ables. At the individual level, then, the set known as Social
Background consists of the following variables: Socio-
Economic Status; Family Structure and Stability; Racial-
Ethnic Group Membership; and Sex.' The weights for
these variables, given in the lower 'left-hand portion of
table 11.1, show that somewhat less weight is allotted to
Sex than to the other variables. The corresponding set at
the school level, which we called Student Body’s Social
Background, consisted of the student body equivalents of
all these variables except Sex. The weights, given in the
lower right-hand portion of table 11.1, show that, at"all
grades, these variables account for a similarly high per-
centage of the variance among schools.

Analyses in chapter 8 showed that separate slopes were
not required for the different regional and metropolitan
student groupings, but that separate regional intercepts
might on occasion be warranted. In order to capture these
regiona] and metropolitan differences we shall include in
our model the two quantitative variables known as Re-
gional Location and Rural-Urban Location (for which see
chapter 2). However, since school organization most often
differs along regional and rural-urban lines, we shall in-
clude them in our comprehensive set of school variables
(table 11.2). But how should we weight these 31 vari-
ables? Extended analyses, not included here, showed that
many of them played highly specific roles, so that weight-
ing them by their first principal components would not
have captured the variance of interest to us. Accordingly,
we used weights obtained by regressing Student Body
Achievement/Motivation on them.® The correlations and
regression weights resulting from these analyses are given

4 Sex was scored s a quantitative variable, with girls usually

ranked high.
5 We used this set as the dependent variable because we wanted

to see how the school variables explained differences among schools
Q eir Achievement/Motivation.
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At the twelfth grade males were scoted highest,

in table 