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Foreword

This fourth volume of analyses of the data obtained
from the U.S. Office of Education's survey of educational
opportunity brings to a conclusion a landmark scholarly
endeavor. On the purely statistical side, I am acq&inted
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 through 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 of 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 accustomed 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 educationa 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

than chemistry. biology, or economics But research like
Dr. Mayeske's makes a coordinated contribution; it 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 ii 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
just 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 transformed 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 intelligence. 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 definitely laid to rest except for the pos-
sibility of very small differences. Unfortunately, some true
believers are so enamored of the genetic 16othesis 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 NN (TV snnill ethnic differences at-
tributable to the genetic pool, for example, that only tfi

percent of white persons scored lower on a general intelli-
gence index than the median black person, that 5 percent
of Oriental- Americans had greater ability in purelv logical
reasoning than the median white person, that 52 percent
of Mexican-Americans had more fertile imaginations than
the median Oriental. that 51 percent of black persons had
greater musical talent than the molian white person, and
so on. What conceivable payoff to public policy, or social
activity, or individual decisions could result from the effort
spent to estaidish such differences? And it would be essen-
tially an impossible effort, in any case, because noncom-
parability of culture could never he controlled down to
such levels. This is amply demonstrated in chapter 3 of
the present study.

A very large contribution of all fmr volumes by Dr.
Mayeske and his colleaguesparticularly the third N olume.
A Study of the Attitude Toicut d Life of (Mr oors
Studentshas been to broaden the analysis of school out-
comes to those outside the purely academic category. This
broadening was initiated 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 self-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
confidence
integrity
ambition
being observant
humanity
self-discipline

social competence
sense of responsibility
ability to concentrate
enthusiasm
ability to reason
curiosity
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 not.impossible to develop methods of evaluating progress
toward such difficult goals.

Perhaps the most important achievement of these stud-
ies has been to thoroughly docn.ment and quantify the en-
tanglement of influences in a child's education. A child
learns from parents, peers, siblings, neighbors, teachers,
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numerous members of the community, television, radio,
movies, newspapers, magazines, libraries, and so on. Of
course the relative importance of . iese agencies vanes
enormously from child to child. Sonie hildren have par-
ents who spend a great deal of tune drilling them from an
early age in the alphabet, spelling of simple words, count-
ing. addition and subtract ionind the like. Other children
have parents who do not speak English of who know so
little English that the cannot give their children much
help in becoming a(quainted with it. For the former chil-
dren, the family niav be a much stronger edit( ation,il force
than the school; for the latter, the school may he a much
stronger educational force than the although there
are doubtless (:uses in which older brothers and sisters
make the family a stronger force than the chi. el. if all
these children \\ ere given a voabuli% test 111111WaV along
the first grade, say, one would find a wide range of vocab-
ulary sizes. The mere numerical estimate of the size of a
given child's ' ocabo lary would oh lously give one no c4.ie
at all as to how much of the \ Li' should be attrib-
uted to each of the many educational forces acting on the
child. Even if one had a complete audnoN usual record of
the child's entire life from the moment of birth, there
would be no way to deduce that a specific force or even a
specific collection of experiences added the word "cat" to
the child's vocabulary. '['he abstraction, "cat," changes in
the child's mind as the child grows front the babbling stage
to the first grade as a result of various encounters with
the word. Various clues are supplied by each encounters
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 totality of their ex-
periences, most children arrive at the first grade with a
reasonably satisfactory "cat" in their vocabularies. 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 engaging 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 to 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
the 'arbitrary way schools happen to divide up knowledge
into curriculums.

Finally, this series of studies has stimulated the first
pioneering steps toward'development of quantitative mod-
els of the educational process. This is the development that
must take place if education is to become a science. These
models are terribly primitive at the present time but a
beginning has been made by Mayeske and Beaton in chap-1
ter 11 of the 'present volume, and by others such as H. M.
Levin (1970) and S. Michelson (1971), who are making



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 and 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 interpersonal relations that
are so important in a highly organized society. At the same
time, it is moving from the notion of the school to that of
the whole society as the educating agent, from promotion
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 years to come.

Alexander M. Mood
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Preface

In this monograph we have attempted to explore some
of the findings from our earlier works. 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 brief summary that, we feel, may
be of interest to 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 emphasized 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 differences, 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.'

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 preSs 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 o-
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 procalres for detecting discontinuity and
analyzing covariance. 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 L. Wisler, who as Divi-
sion Director allowed this work to reach completion even
though at times he had to assume undue administrative
burdens. It has also benefited greatly from the thoughtful
.review and constructive comments of Alexander M. Mood.
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 manuscript. 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

I S. B. Sarason, "Jewishness, 131ackishness, and tho 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-
ployed new methods and categories to reexamine certain
earlier findings that had been judged to be of particular
interest. 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 role in a student's
achievement of family background factors as compared
with school factors; and the tendency 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 role in achievement and moti-
vation of two previously neglected factors: whether the
student was a boy or a girl; and whether he or she went to
school in a metropolitan or nonmetropolitan area..

Reexamination of the earlier studies was considered
desirable because of their methodological limitations, espe-
cially; their focus on students at a particular point in time
(the data had all been collected in I9(;». and so did not
admit of longitudinal studies); their use of only four ma-
jor. geographic groupings: and their almost exclusive de-
pendence on commonality 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 earlier findings were sub-
stantially confirmed. In the process of confirmation, the
findings were extended and made more specific. Thus it
had already been noted that about 50 percent 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 hi the middle and high ranges.
Ethnic group differences in achievement were also re-
examined, with the result that, as increasingly more 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 school-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,

there was no ethnic group in which sex played an impor-
tant role in either achievement or motivation..

The search for possibly neglected regional factors also7
proved fruitless, though the earlier hypothesis that tpe
color-caste aspects of the social structure would have a
greater impact on student achievement in the-South was
confirmed when this region was divided, for purposes of
analysis, into Southeast 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 schi)ols on the basis of their ethnicity and
socioeconomic status. Moreover, the achievement level of
minority students appeared more sensitive to school in-
fluences than that of whites. This was also the case with
students in the South compared with students in other
regions. In general, school-related variables tended to cap-
ture both ethnic group differences and geographic differ -
en ces.

Overall, then. the study showed that influences on stu-
dent achievement tended, when analyzed, to resolve them-
selves into attitudinal and motivational factors, on the one
hand, and social class factors, on the otherand 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 product of social
class and school, the role of these latter came 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 larger than the portion associated with it. Finally,
although the schools, at that period, were often ethnically
homogeneous, or nearly so, there was always more varia-
tion within than among schools on the other student
variables.

It was further concluded that commonality analysis, or
some extension of it, was the most suitable technique for
studying these highly overlapping relationships 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 in achievement and motivation did not arise
from anything inherent in the ethnic groups themsel es.
The crucial factor. it was suggested. was each group's
experience as a group. an experience that included the
type of school attended. Flom this perspective. resort to
genetic explanations \\ unnecessary, sin( o the
variation within each ethnic group Va" dka" greater
than the variation among, group,. This being so, it \\ a,

proposed that group-based tompaison, be largely ;Wan-

9

cloned in the grading- of educational performance, and that
a system he adopted in which there would 1w far greater
individualization of both instruction and grading. It was
also proposed tliat education he made far inane relevant
to probable future life experience. such as having and
bringing, up children, and that all future innovative pro-
grams in education should contain built -in experimental
controls, so that then. probable etfectk env,. can he scien-

tifically evaluated
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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 Educational
Opportunity Survey was carried out by the National 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. *low 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 Notion'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 convener an advisory panel to
aid in its design and analysis.

The survey used a 5-percent sample of schools. This was
a two-stage, 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 system itself, including its expendi-
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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 same way. Since this report focuses on the
students, let us describe the student questionnaires in
some detail. -

The act required that 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 dckyou 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," tinfier 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 (Coleman et Al., 1066).

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

1. Family background 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.
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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 beltr 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 tIsiei home, neighborhood
and peer environment are carria long to become the
inequalities with which they confron dult 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.2

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 Schools"
(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-
don: how 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 to
this question the following technical problems had to be
dealt with:

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 missing 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. 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
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 stub
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.
(c) 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

3 In 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 achievement is described
in chapter 2.

as

with the school's characteristics and the student's
social background.

5. 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

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 their membership in one of the six
racial-ethnic groups is 24 percent. After allowance
is made for various factors that are primarily so-
cial in nature, this proportion drops to 1 percent.
Tlie factors in question are the family's social and
economic well-being, the presence or absence of
key family members, the aspirations that a child
and his parents have for his schooling together
with the activities in which they engage 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 a much larger role for the other
groups. This is true 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.
(a) Boys' achievement levels are more likely to be

affected by 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 lifein short, the motiva-
tional aspects of family lifeall 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 key family members.
(a ) 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 fac-
tors' in achievement is compared with that of the
type of school attended, the percentage of achieve-
ment that can be associated with each is: family
background, 38 percent; and type of school at-

ded, 10 percent. The remaining -12 percent is
com on to both sets of factors.
(a ) AritiTg the aspects of the school attended, the

achievnent 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.

N

4 I.e., the motivational aspects of family life, the family's social
and economic well-being, its ethnic group membership, and the
presence or absence of key family members.
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(b) Of the latter, the teaching staff's- attributes
are more influential than such attributes of
the school as its facilities, policies, or kind of
program offered.

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 life and
to improve his lot by means of education figure importantly
in his academic achievement. This is especially true of
many minority group students. We therefore decided to
investigate these beliefs in a separate study ( Mayeske et

I973b). 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?

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

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 was 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 successnot just success in general, but
success as a personal matter. Students who scored high on
ATTUD rated their own chalices of success quite favor-
ably, and inclined to and a philosophy of life in which
getting ahead depended on hard work, not luck. The Atti-
tude Study, as it will be known here, yielded 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,
Mexican-Americans, and Negroes) one-half a stan-
dard deviation below.
(a) Scores on ATTUD also varied for the same

ethnic group in different regions of the coun-
try. Some groups differed among themselves
by region -almost as much as, at the national
level, they differed froin whites. For Mexican-
Americans, Puerto Ricans, mid Negroes, this
regional difference was two-thirds of the dif-
ference from whites, for Indians it was two-
fifths, and for Oriental-Americans one-third.

(b) 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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(c) 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 achieveTent 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,5 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 socioeconomic 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

thatis, before other background factors had
been alloWed forto 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
Process, that pertained to the attitudes and behavior of the student
and his family, especially with regard to education. See section 2.3.

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.

(c) The student body variable withthe 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
school& that is, differences in the schools' physical plant
or teaching staff, as inequality of students. The teaching
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 to
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.



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
simply 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 schoolwork, had more
effect on his achievement than his family's socioeconomic
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
likelyin the case of all but Oriental-Americans, far less
likelyto 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 instructing parents in how to motivate their
children, that seemed likely to improve this situation.
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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.'
Nevertheless, 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 exclusively 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 appendix 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, thin. 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 parent 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 More
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



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 aspects could be summed up as the aspi-
rations that both a student and his parents had for his
vehooling, 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:

Where. 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)? 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 regiop 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 tor each ethnic 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-Americana, and that even they were not a
clearcut exception. We then examined the backgroundac-
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 achievement.

2 See section 2.3, below, for the variables used.
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Among these factors 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 it, the 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, the results will not be described here.

We also made a far more detailed examination than be-
fore of boy-girl differences iachievement 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, buttkey 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 it al., 197211).4
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 repressalog

at the higher grade levels (6, 9, and 12) than at the lower es es
(1 and 3). 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 informaties.
In many cases, the-teacher was unable to do so. In coasegilwies,
data from the lower grade levels seldom used in this steely. .



IND IDUAL STUDENT INDICES AND VARIABLES
S Economic Status (SES).A student with a high

score Of 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.

mily 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.

Rdciat-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.

Expectations 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 index 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-'
stades; 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 successful.

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.

Study Habits (HBTS).A student with a high value on
this index has frequent (weekly or more) discussions with
his peaktnta about his schoolwork and was read to regu-
larly as a child. He spends 1 to 3 hours a day studying and
1 to 8 hours a day watching TV, would make most any
sacrifice to stay in school, and has seldom stayed away
from school just because he wanted to.

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 'basic
skills are required in the early years and other skills and
knowledge through the use of These 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 BODY 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 stek
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.

Teaching Conditions: A school with a high value on r
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 for ,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-

e

Ci

11



_slating of high-ability children of white collar and profes-
sional workers.

Tiaining and Salary.A school with at high value on
this index has many high-salaried teachers with advanced
degrees who have certification and tenure.

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 Composition.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 minority 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 to be related to the
achievement and motivational levels of the student body
before and after the school's social composition was 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 describes and analyzed 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,
Ho'me 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

. 12

'Membership (RETH) is often introduce_d into the ana1yses
under the same general label.

Family Background (FB).This set is comprised of
the Home Background and the Family's Process sets'
Thus Family Background covers virtually all aspects of
the individual studerit'S, background, When analyses are
run for each ethnic group, Home Background consists only
of Socio-Econornic Status and Family Stiueture wind 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.

These are in addition, two sets of variables'at the school
level.

School (gC11(10)).=This set consists of the 10 school
variables. It is comprised of the following two subsets:

(a) School Outcome (S0(5)).4This set consists of
the five student body variables of Expectations
far Excellence, Attitude Toward Life, Edticit-
tional Plans and Desires, Study Habits,' and
Achievement. -

(b) Teaching Staff Attributes (T(5)).Thio set con-
sists of the five teaching staff attributes of
Teaching Conditions, - Preference for Student-
Ability Level, Tr., ng and Salary; Ethnic Colli-
posietion: and Verbal Skills.

&Family Process was the name we gave to is set of variablit,
including Expectations for ExcellenCe, Educatiorial 'Plans and De-
sires, Attitude Toward Life; and Study Habits,°that pertained to
the attitudes and behavior of the student and his family..

6 This set is called School Outconies because it repreients, in part,
the aggregate effects of schooling. By virtue of its 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
organized along residential lines.

FIGURE 1.1.A Schematic Diagram of the Variables Included in the Different Sets

SocioEconomic
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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:

',Region

New England

MidAtlantic

Great Lakes
Plains

Far West &
Rocky Mountain

Southwest

Southeast

State Composition

Connecticut, Maine, Massachusetts, New Hamp-
shire, Rhode Island, Vermont
Delaware, District of Columbia, Maryland, New
Jersey, New Yolk, Pennsylvania

Indiana, Michigan, Ohio, Illinois, Wiscoi:sin,
Iowa, Kansas, Minnesota, Missouri, Nebraska,
North Dakota, South Dakota
Alaska, Cakfornia, Colorado, Hawaii, Idaho, Mon-
tana, Negada, Oregon, Utah, Washington, Wyo
ming

Arizona, New Mexico, Oklahoma, Texas

Alabama, Arkansas, Florida, Georgia, KeliZucky,
Louisiana, Mississippi, North Carolina, South
Carolina, Terknessee, Virginia, West Virginia

. For some analyses, belonging to one of these seven re-
gions was coded as a quantitative variable. The lowest
values were assighed 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 rural-urb:in differences. The high-
est values were"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-

' cqtion were taken together they were called either Area
of Residence or Residential Locale.

RECOMMENDATIONS

But what are the implications of this study? What can
it tell us about, what might be done to make the results of
schooling more consonant with what we would all like
them 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 attainment, 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 specifying 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 historically. By
relevance we mean that the content of education should
not just retied occupational entry requirements, but
should relate nu e closely to the probable range of life
circumstances an adjustments that the student will face.
Last, by discipli ed diversity we mean that schools need
to break out of heir traditional mold and try, to attain
their common go ils and objectives in a number of different
ways .At the s, me time, they should adopt accounting
methods and syntems that will allow them to more ade-
quately assess t le results of their efforts.

.1111

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-

greater depth, and also examined a number of new topic .

tech-
niques. We explored some of our earlier hypotheses

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 other words,h,
below a given level of achievement there was very littir
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.

13
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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 bounds of the same national
culture, to be similar for all groups, they are just as likely
not to be identical. And yet two major studies in recent
years have made inferences about one group that were
based upon either: (a) 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 means of evidence
drawn largely from studies of western Europeans and
White Americans. Ile 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 mile, the relationship between Negro family struc-
ture al d achievement level did not appear to be high
(Moynilmn, 19681. This observation was later confirmed
by the present author and his colleagues: we noted that the
role plae4 by the quality of the relationship between child

_and par nt or parental substitute nearly always exceeded
that pla ed"bv family structure as such (Mayeske et al.,
1973a). This tended to be so for each separate ethnic
group aS well its 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 On each group, particularly as compared with fam-
ily background factors.

The body of data at our disposal was originally gathered
by investligatorsdeeply concerned about sociocultural fac-
tors in educational 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, u ing the iF statistic to determine whether the null
hypothesis hould be accepted (Beaton, 1964; Wilson and Carry,
1969). But since we %viere dealing with very large samples, all com
parisons made in thi way would have led to rejection of the
hypothesis.

alsommotiormoorrr

ence between that group's average achievement score and
the average scores of the other groups, taken singly or
collectively. Our 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 analysis described below. But
we were also uncomfortably aware that the answers we
obtained to these questions would depend very much on
the %%11,: 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

t, 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 (ACIIV) was regressed on a variety of fam-
ily 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 reflected 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? 2

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, was designated A'8, and the second
obtained by means of some other group's equation, No.
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.
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spectmg the Magnitude of their correlation, r : the
H 0

higher the vade, the more similar. 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 variance in a group's ACIIV
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: (a) making an
estimate of a- group's ACHY by means of an equation other
than the group's Wit; (b) correlating this estimate with
the group's ACHV score; (c) squaring the result.

RSQ(A'n).This value was obtained by: (a) making an
estimate of a group's ACHY by means of its own least-
squares equation; ( 4) correlating this estimate with the
group's actual ACHV score; (c) squaring the result."

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

A=RSQ(41'n)RSQ(A'0)
This was our first kind of difference analysis. It was, as
will, be seen below, conducted for a variety of equations.

Our third major` question was:

3. How are the factors that enter into ACIIV related
to the differences measured by A?

We answered this question by: (a) using partial correla-
tion techniques to partial out the variance in ACM' as-
sociated with the other group's equation; (b) regressing
the4esidual 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 only 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 ACM' 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 perforrnpd- 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 RSQ
is the maximum correlation that can he 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 is only one principal component),
two orthogonal equations can yield, highly correlated estimates. Rut
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
estimating 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 variablesthat is, the other sets of row variables
in table 3.1tended to have a low-to-moderate relation-
ship with both of them. Since SES and FSS were, in gen-
eral, 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 Background (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 the 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 Processas, indeed,
we had done in the Achievement Study (1973a, p. 15).
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6 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.



Table 3.1.Comparative Factorial Analyses of Family Background Measures for Students at the Ninth Grade

Variable
I M

Factor One: Noma Background
P N 0

Socio-Economic Status (SES) 97 90 93 97 98 76 85
Family Structure and Stability (FSS) 98 99 99 99 41 99 99
Expectations for Excellence (EXPTN) 40 27 37 21 ' 26 18 17
Educational Plans and Desires (E0PLN) 54 47 45 46 50 32 34
Study Habits (HBTS) 34 48 49 32 41 41 41
Attitude Toward Life (ATTUD) 03 00 01 01 02 01 14

Factor Two: Family Process

SocioEconomic Status (SES) 23 43 37 24 19 66 53
Family Structure and Stability (FSS) 21 10 13 17 91 06 11
Expectations for Excellence (EXPTN) 92 96 93 98 97 98 99
Educational Plans and Desires (Ef)PLN) . ........... .... ..... .... ... 84 88 89 89 87 95 94
Study Habits (HBTS) 95 88 87 95 91 91 91
Attitude Toward Life (ATTUD)' 99 ?9 99 99 99 99 99
NOTE I r- Indian.. M = Mexican-American. I' _- Puerto Roan, N Negro. 0 Oriental-Amentan.;W T Total All digits have been rounded to two places

of degimala and fending decimal points othMtcd The numbers of students from each group Included in'these analyst., ale I, '2..77. M, I', 3.702. N. 37.265, 0, 1,675:
W, 76.753. T. 128.106.

For the six FB variables, then, we found that although
the structure of the interorrelations 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 same level than between va-
riables at different levels. Measures 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 residrntial 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.7 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-

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 factott would be retained, and what
percentage of the total variance did they account
for?

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

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 front one set of analyses 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 W 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.Z.Number of Factors, and Their Percentage of Variance,
for Family Background, Residential, and School Factors

Group
Ffla FASb

Number Percent Numbs,' Percent

Indian 2 62 7 76
Mexican 2 60 6 71
Puerto Rican 2 63 4 65
Negro 2 62 6 73
Oriental 2 66 6 71
White 2 61 7 69
Total 2 63 6 69

7 See chapter 2 for the States included in each grcup. Family Background. b Family Background. Area of Residence, 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; ( 6) 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

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
§tability (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: (a) Expectations for Excellence (EXP-
TN); ( 6) Attitude Toward Life (ATTUD) (c) '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.

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
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.

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,
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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 MP NOW T
Indian (1) 1

Mexican (M) rm,I
Puerto Rican (P) rp,I

From Negro (N) rr4.1

Oriental (0)
White (W)

- Total (T)

r0,1
rw,1 rw,M rw,P rw,N rw,0 1 rw,T
4,1 rT,M rT,P rT,N rr,0 rr,W 1

r1,M ri,P ri,N r1,0 r,1W ri,T
1 rm,P rm,N rm,0 rm,A, rm,T

rp,M 1 rp,N rp,0 rp,W rp,T
rN.M ,N,P 1 rN.0 N,VV rN.T
ro,M ro,P ro,N 1 ro,W ro,T

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 correlationfor the weight pairs, ri, M is ob-
tained by applying the weights for Indians and Mexican-
Americans to the Mexican-Americans' covariance matrix.
But for TM, 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 99a very high concentration of values
at the upper tail of the distributionwhile 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'0 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.

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 sitme type of distribution--concentration
of values at the upper tailwas 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 valuesistill tended to remain high,
but the way in which the low 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. Fitilly, when Family Background
was combined with Area of Residence and School, the cor-
relation'al,kalues tended to more nearly resemble those of
the firsts -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 lAckground 'second, Family Back-
ground third, and the composite setof Family Background,
Area of Residence, anti School fourth. The estimates ob-
tained from the Area of Residencp and School set were
the least similar of all. However, the rangc of values for
this last-named set showed that for some group rights,
the estimates obtained were highly similar. The one 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.

Table 3.3.Summary of Correlates of Achievement Estimated With Each Group's Own Equation
and With the Equations of Other Groups

Group to Which

Sots of Variables to Which Weights Applied

Home Background Family Process
Weights Applied Hi Mdn Lo Hi Mdn La

4
Family Background,

Family Background Area and School Area and School
Hi Mdn La Ni '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 94 81 99 99 96 99 96 88 89 54 32 97 91 72
White 99 99 87 99 99 93 99 98 92 99 88 32 99 97 90
Total 99 99 91 99 99 94 99 98 93 99 94 35 99 98 91
Nort.,Hr = highest value, MDN ,--- median, and LO = lowest value. Leading decimal pointa-hme been omitted. "Total" refers to total students, not column total..



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 ACHY 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 ACHY score of his or her ethnic
group, and then regressing it against the corresponding
mean ACHV 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 (10), 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:

AI'S=RSWFB)nRSQ (FB)0

AFAs=RSQ(FB)nRSQ(FAS)0

where the subscript B's represent each group's own
weights and the subscript 0'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: 1, M, P, N, 0, T, WN,
A, Ua total of nine in all. Across 3 grade levels, then,
there were 27 such valuesand 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

II 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 valuethat 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 12.12 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 deg from table 3.4 that the scaled
delta values are usually larger and more dispersed for
FAS than for FB. The only exception, also 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) amt 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 FB 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 FB set, they were most similar
to Puerto Ricans and least similar to gegroes, 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 weights7--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
Weights App Hod

Variable
Set Groups From Which Weights Were Applied

'Indian (I) FB I.T,WNIWIM,Nl P 0 U A
FAS T [W,WslM NP 0 U,A

0 1 2 3 4 5 6 7 10 11 12+
Mexican (M) FB PT,(Ws,0)(I,W) N A

FAS TWN(I,P) N

-0

0 U A .

1 2 3 4 5 6 7 9 10 11 12+
Puerto Rican (P) FB M(l,O,W,T,W.)N U A

FAS MJN,TO,Ws W 0 U,A
5 1 2 3 i. 5 6 -8 9 10 11 12+

Negro (N) FB IT,Wr411 W,M [13,0] U A
FAS Ws T W M (I,P)_ 0 : U,A

ci 1 2 3 4 5 6 7 8 9 10 1-i- 12+
Oriental (0) FB M [P,Wsl W [I,T J N U A

FAS

'0
Ws[M,Wl T NPI_ U,A

1 2 3 4 5 6 7 8 9 10 11 12+
White (W) FB W,1 T 1,M,P[N,01 U A

FAS W NI,T N[I,Ml 0 P U A
6 f 2 i 4 5 .6 7 8 9 16 fi 12+

Total-(T) FB (1,W,WrO(N,M) P 0 A
FAS [W,WsIM[I,Nl P 0 U A

ii 1 2 3 4 5 7 8 10 111 12+
Within (Ws) FB W [1,TIIM,NlP,O,U A

FAS W TN M I U P 0 A

-4-ci 1 2 i 5- 6 7 i 10 11 12+
Among (A) FB T N M [1,131 [0,Wl

FAS (N,W N IMI,O,U,T liM,P I

0 1 2 i 4 5 9 fo 11 12+
Nora. 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 weights. The brackets contain groups with the same 'slue

(whites being the most numerous), and hence they could
be expected to contribute substantially to both I and IVN.
As far as the other ethnic groups were concerned, for the
FB variables the Negro estimates 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 Mexkan-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 'IVN weights
and remained most different for the U and A weights, In
group terms, the Oriental-Americans' FB estimates most
closely resembled those obtained from the Mexican-Ameri-
cans' 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

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 introduZed
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

(A9
28



group achievement means for the six ethnic groups. To
obtain the A weights, these means were regressed against
the group mikans on the FR 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 est; a es
obtained by means of other groups' equationsyiefded cor-
relational values that were closer to one,ancrthe deltas got
smaller. This is why the deltas wet so much larger for
FB than for FAS.

We are now in a position to review the results for the
Among group. Thezriup'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 variables,
all the estimates were quite similar. In comparing ethnic
groups, we found that in the case of FB the "Among" esti-
Mates for the group's own weights were most like those
for. tW)stegroes' weights and most unlike those for the
whit and Oriental-Americans' weights. In the case of
FAS, the estimates were most like the ones for the Ne-
grPes' 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

18 Our computer program was such that we were able to avoid
linear dependence and singularity.
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yielded the most similar estimates, while the Oriental-
Americans' weights yielded the most different ones.

3.4. THE NATURE OF ETHNIC GROUP DIFFERENCES

We also attempted to learn more about the -differences
between ethnic groups by palliating ont The variance in
their Achievement (ACIIV) that was associated with a
given equation, and then perforthing commonality analy-
ses of it. Consider, for fiance, 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 scoreiRvas 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 ACHV score could be interpreted as the
variance in ACHV for Orientals that was residual to the
whites' equationand so on, for each of the others'
equations.

Since we had been using a total of nine equations, there"
were eight residual ACHV ac ores for each ethnic group.
When these scores were regressed against other sets of
variables, commonality analyses could be performed.
'Since, as 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: (a) Family Back-
ground (FB); and (b) Area of Residence and School (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 B.
To a 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).
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Table 3.5. Summary of Commonality Analyses of Residual Adders.
meat Variance for Family Background, Area of Residence, and
School

Group Equation to Which Variance is Residual
Group I MPNOW TWNA

Indian (I) 3 2 3 3 2 3 3 0
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 (0) 2 3 3 2 2 2 2 1

White (W) 2 1 2 0 3 -1 0 0
Total (T) '2 2 3 3 3 2 3 0
Within (WN) 3 1 2 2 3 2 3 0
Among (A) 0 0 0 0 0 0 0 0

Norio. Cell entries represent the number of times that the unique coefikient fee
Area of Residence and School exceeded that for Family Backaround. The maximum
value possible was i and the minimum 0.



It 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 saying 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
ACHV 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 Or
largest role in the Total (T) and Within (WN) equations,
we would expect the variance in ACHY 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 ACHY 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 ACHY that
can be associated with the whites' AS.

The other notable exception was the Among group.
When we computed this group's residual ACHY 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 ACHY 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.

3.4.1. Summary

What these analyses showed was that more of the vari-
ance in each group's own achievement that was residual
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 backgroundthat 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
differences) among the students within each group.

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 partic-
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:

Are/ of Residence
Family Background (FB) and School (AS)

1. Total (T) Each group's own
2. Unit (U) Each group's own

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 set 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."

\_ Family Background (FB)
3. Each Oroup's own
4. Each group's own

How 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 foi 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 becpuse the whites'
schools were considered by some to have beftresources."
This second set of analyses might be compared to a situa-
tion in which students with a common school experience
were treated differently by their families.

The resulting delta values were averaged across the
three grade levels (table 3.6).1 It will be seen that the

Area of Residence
and School (AS)

Total (T)
White (W)

14 These analyses were performed by first computing an estimated
ACHV score with either the Total or the unit equation, and then

7- entering this estimate Into the regression analysis with AS.
1 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-With the weights for Area of Residence and School, and
is then entered into the regression analysis with the weights for
Family Background.

15 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 tosses 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 ettinic group's achievement at that grade
moderately -well. What would this equation be and how
might it compare kith 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 3.3 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 which- 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 table 3.7.

Table 5.6.Average Loft in Percentage of Variation in Achieve-
meat Explained by Using Mixed Equations in Lieu of Each
Group's Own Equation

Weights Used Groups
Family Area and

Beckerevad Scheel 111 P NOW
Total 'Each Group's...

Own - 2 2.5 2.5 1 4 2

Unit ........Each Groua's
own. 2 3 2 4 6 2

Each Group's
Own Total 3 2 3.6 2.6 3 1

Each Group's
Own .* White 3.3 2.3 3.3 2.6 3

Me/111I = Wise; M = Mexican: P = Puerto liken; N = Negro: 0 = Oriental;
W as whit"

96 39

Table 3.7. --Loss in Perceitage of Variation is Achievement
plained by Using Other Grade-Level Equations in Lieu of Each
Grade-Level's Own Equation

Grade Levels
Family Backereusid,
Area d IlisIdeoce

Family Background and Scheel
Group's Weight Sixth Ninth Twelfth Sixth Ninth SOS

Sixth Total ...
Ninth Total ... 2
Twelfth Total.. 4

3 4
0 3

5

3
1

4

1

It will be seen that the losses are smallest. forthe grade
levels that are closest to one another. Thus for Family
Background, both alone and when combined With Area 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-
ences for the sixth grade compared with the twelfth grade
are the largest observed. (However, 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 extant of
intergroup difference; (c) the nature of this difference.

3.6.1. Intergroup Similarity
The first kind of comparison was made by correlating

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 varli .
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 be
attributed to differences in their residential and school
variables."

17 This line of reasoning was also supported by factor nklyida
of FB and AS that showed much greater degree of similarity
across ethnic troupe in the structure of the FE variables *UM
than when they were combined with the AS variables.



Table U.Other Groups' Weights Yielding Estimates of ACHY
Most and Least Similar tip Those Yielded by Group's Own Weights

-Ethnic Groups From
Which Weights Applied

Family Background
Family Background Am and School

Ethnic Group to Which Most Least Most Least
Weights Applied Similar Similar Similar Similar

Indian (I) W 0 W 0
Mexican (M) P N I 0
Puerto Rican (P) M N M 0
Negro (N) I 0 W 0
Oriental (0) ., M N N or W I
White (W) I 0 N 0
Total W or I 0 W 0
The ethnic group or groups whos least-squarra equation explained propor-

tion of variance in ACHV that was most similar to the proportion explained by
the group's own equation.

'The ethnic group or groups for which this same operation yielded the least
similar proportion or explained i.uriance in ACHY

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 bythe group's own
equation; (b) a value representing the proportion that
could be explained by some other group's equation. The
difference was formed both for FR alone and for FR in
combination with AS. Analysis of such differences showed
that the ethnic groups' least-squares equations gave re-
markably similar results for all these factors. Their rela-
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 weights most frequently yield estimates of ACHV
that differ most from those yielded by each group's own.
Moreover, this tendency is most pronounced 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 Moiler 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 associated 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-not 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 fam-
ily background variables.

as We did not do this for FR alone, since the delta values were
nearly always very small.

.6.4. Intergroup Differences and Individual
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 ACHY,
when regressed against its own 'family background,
residential, and school fattOrs,', yielded weighti
that accounted for the variance in each of the other

, ethnic groups' ACHV. We called this "the among -
groups ,groups analysis." .

2. The extent to which the Weights 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, andithen 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 0 three times worse than those,
obtained with the other 1 ights. Similarly, when the va-
riance in ACHV associate( with the Among weights was
partialed out. there was a tendency for more of the resi-
dual variance to be uniquely associated with FR than with
AS. By these criteria, then, the students in each ethnic
group would appear to differ more in the -*ay their
achievement relates to their family background than in
the way it relates to their area 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 Among
weights. We found that the estimates were still pOor for
FB alone but remarkably good for FB combined wish AS., -

We attributed this latter result to the fact that thereweie
more variables being weighted than there were groups on
which observations were based. Con`sequently, much of the
uniqueness attributable to a set of weights was offset.
When we first partialed out the among-groups variance
in ACHV that was associated with a given ethnic group's
weights, we found there was complete confounding. 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 derived from the differences among
groups do not explain individual differences in achieve-
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 because 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 littlediffer-



.
ence which variable one weights high and which low, be-

cause each variable is so highly correlated with the others.

3.6.5. Special Topics

We also examined the effect of using mixed sets of
weights. For example, for one type of analysis a common
set of weights was used for the students' family back-
ground variables but their own ethnic group's weights

..,

t7
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for the area of residence 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.

We also attempted to find a single least-squares equation
that could be used for all. ethnic groups and grade levels.
The ninth grade's equation was found to meet these con-
ditions moderately well for all groups except Oriental-
Americans,.for whom it provided a rather poor fit.

.,

a



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 the40th, 25th, 50th, 75th,
and 90th percentiles.

Our major interest was in how the distribution of
gAchievement (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? I 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.2 They were entered into the
analysis as follows:

None (N). Under this condition, the percentages were
computed before the relationship of ACHV with any of
the other backgroundlactors had been allowed for.

Home Background (HB). Undei 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 two 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

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.3 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 4.1.-Variation in Achievement Scores for Each Ethnic Group
Before and After Adjusting for Social Background Conditions:
Ninth-Grade Students

Ethnic Group
Adjustment Conditions

None HB FS FAS

Indian 10.48 9.38 8.02 6.99
Mexican 11.98 9.96 8.42 6.99
Puerto Rican 11.29 10.68 9.35 7.70
Negro 9.57 8.39 7.34 6.43
Oriental 13.41 11.20 8.89 9.15
White, 10.71 8.45 6.84 6.31
Other' 17.52 17.19 16 38 11.87
Total 13.79 9.71 8.17 6.62

The unweighted number of students who identified themselves as "Other" was.
4.160. The number of students for the remaining groutss is given in table 1.1.

each group'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 not 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.

a_
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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 rgughly 3 percent at the sixth grade to about 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 0 and 9, and Negroes at grade 12.

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

5 The number~ of students and schools included in thei,e 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.6 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 they 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 average 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.

Group

Percentage Differences

Before Rank After Rank Shift

Indian 24 2 6 4 18
Mexican 31 3 9 5 22
Puerto Rican 44 6 10 6 34
Negro 38 5 3 2 35
Oriental .. .. .. ...... ... 10 1 3 2 7

Other 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 increase 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 can 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

Ethnic Group

Adjustment Conditions
Grade
Level PI HB Fe FAS Ethnic Group

Adjustment Conditions
Grad*
Level N He Fe FAS

Indian 12 72 83 80 84 Negro 12 44 62 54 84

9 72 74 81 84 9 57 55 64 87

6 54 75 77 84 6 54 69 64 89

Average 66 77 79 84 Average 52 62 61 87

Mexican 12. 60 74 74 81 Oriental 12 79 85 82 84

9 65 61 72 80 9 87 83 88 88

6 52 68 69 81 6.. 75 83 83 88

Average 59 68 72 81 Average 80 84 84 87

Puerto Rican 12 51 68 68 79 Other 12 64 83 83 86
9 52 56 70 81 9 59 77 85 87

6 34 58 63 80 6 47 79 80 88

Average 46 61 67 80 Average 57 80 83 87

Noyg.N = not adjusted for prior conditions. HB = adjusted for Home Background; FB = admitted for Family Background. FAS = adjusted for FB, Area of Roadanal

and School Attended.

S0
qz



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
Oriental-Americans.

4.2. COMPARISONS AT WHITES' -25TH PERCENTILE

In table 4.3 we can examine, with the same set of ad-
justments, aebefore, the extent to which the nonwhites'
percentages exceed the whites' 25th percentile point. In
these analyses, then, if the members of each nonwhite
group were just like the white:, 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 have 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 tend to approach the whites'
value, that is, 73 percent. But the tendency is not uniform.
Thus, the values of all but the goup 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-Amerkan group that comes closest to (and,
in one case, attains) 75 percent. It is followed closely by
Other, which is followed in turn by Indians and Negroes.
Lowest of all were the values for Mexican-Americans-and
Puerto Ricans. The results can be tabulated as in the
previous section.
The "Rank" columns show immediately that, both before
and after adjustment for the full range of background
conditions, Oriental-Anwricans are most like whites and
Puerto Ricans least like. 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 Shift

Indian 32 2 10 4 22
Mexican 39 4 15 5 24
Puerto Rican .. ...... 51 6 17 6 *4
Negro 49 5 8 3 41
Oriental 11 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 also some notable de-
partures from those patterns. Here, if the members of
each nonwhite group were exactly like the whites, then
50 Percent of them would have scored above this point.
Oriental-Americans, on the average, come very close to
matching the whites- 5O percent; at the sixth grade, in-
deed, they actually exceed it (see the "N" column). All the
remaining ethnic groups have much lower absolute values:
Indians and Other trail the Orientals by roughly 20 per-
centage points, and Mexican-Americans, Negroes, and
Puerto Ricans (in that order) by still more. There are,
however, some notable variations at grade level for all
groups.

As in the previous analyses othis type, the percentages
tend to increase (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, as we have seen, is 55
percent, or 5 percent more than the whites'. For the HB
and FB adjustments, these same 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 1.3.Percentage of Each Ethnic Group Exceeding the Whites' Twenty-Fifth Percentile Point, Adjusted
for Social Background Conditions

Ethnic Group

Adjustment Conditions
Grade
Level N HB FB FAS Ethnic-Group

Adjustment Conditions
Grade ,
Level N HE FB FAS

Indian . . . 12. .. 50 64 60 64 Negro 12. 24 37 31 62
41 62 61 66 9 27 43 39 68

6 ..... 38 54 55 64 6 28 43 39 70
Average. 43 60 59 65 Average 26 41 36 67

Mexican 12 .... 39 52 53 61 Oriental 12 63 68 64 60
9 37 50 51 59 9 69 75 71 74
6 31 44 46 59 6 61 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

9 24 wt 48 60 9 36 69 69 72
6 17 33 38 56 40 60 62 69

Average 24 41 44 58 Average 40 66 66 70

Nollt N = not adjusted for prior condition,+; HB adjusted for Home Background, F11.. adjusted for Family Background. FAS r- adjusted for FB. Area of Residence
and School 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 tan
be seen from the 01 lowing summary.

Percentage Differences

Group Before Rink After Rank Shift

Indian 24 3 11 4 13

Mexican 31 4 19 6 12

Puerto Rican 38 6 17 5 21

Negro 37 5 10 3 27

Oriental 2 1 1 1 3

Other , 23 2 0 2 23

It will be sken 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 "Before" 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,analysiS to the whites' 75th per-
centile point. Since 25 percent 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 tide
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 -1.4.Percentage of Each Ethnic Croup Exceeding the Whites' Fiftieth Percentile Point, Adjusted
for Social Background Conditions

Ethnic Group

Adjustment Conditions
Grade
Level N HS FR FAS Ethnic Group

Adjustment Conditions
Grade
Level N HS FS FAS

Indian 12. 31 38 36 40 Negro 12 9 17 15 38

9 17 36 36 41 9 9 19 17 41

6 31 31 30 36 -6 20 18 16 40

Average 26 35 34 39 Average 13 18 16 40

Mexican 12 16 29 30 37 Oriental 12 45 50 44 50

9 17 26 28 34 9 43 5/ 49 51

6 24 21 22 23 6 55 45 45 53

Average 19 25 27 31 Average 48 49 46 51

Puerto Rican 12. 15 26 27 36 Other 12 29 52 51 53

9 9 23 26 36 9........... 18 48 48 50

6 13 14 17 26 6 33 40 42 46

Average 12 21 23 33 Average 27 47 47 50

NOTE.-N ,---- not adjusted for um!. condwonv, HR iiiijusted for Home Background. FR adjusted

and School Attended.

for Family Background. FAS --.- adjusted for FR. Area of itesidence

Table 4.5.Percentage of Each Ethnic Group Exceeding the Whites' Seventy-Fifth Percentile Point, Adjusted
for Social Background Conditions

Ethnic Group

Adjustment Conditions
Grade
Level N HB FB FAS Ethnic Group

Adjustment Conditions
Grade
Level N HIS FB FAS

Indian. 12 12 19 20 20 Negro 12 3 6 6 19

9 6 15 16 18 9 3 7 7 20

6 6 13 24 16 6 2 6 5 17

Average 8 16 20 18 Average 3 6 6 19

Mexican 12 5 12 15 18 Oriental 12 23 32 24 30

9 5 11 12 15 9 21 30 27 30

6..... ... 4 7 9 11 6 19 23 37 30

Average 5 10 12 15 Average 21 28 29 30

Puerto Rican 12 5 12 15 22 Other 12 14 38 37 36

9 3 10 12 18 9 8 31 33 31

6 2 6 13 10 6 9 23 25 26

Average 3 9 13 17 Average 10 31 32 31

NOT11.-N , not adjusted for prior conditions. RR adjusted for Home Background. FB c adjusted
and School Attended.
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Percentage Differences

Group Before Rank After Rank' Shift

Indian 9 2 7 4 2
Mexican 20 4 10 6 10
Puerto Rican 22 5.5 8 5 14
Negro 22 c5 5 6 3 16
Oriental 4 1 5 2 9
Other 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 whitesin 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' but seldom
attain it (the exceptions are Indians and Puerto Ricans,
both at the twelfth grade only). The amount of difference
made in each case by the "FAS" adjustment is shown be-
low; it was calculated in the same way as before.

Percentage Differences

Group Before Rank After Rank Shift

Indian 7 3 3 4.5 4
Mexican 9, 5 4 6 5
Puerto Rican 9 5 2 3 7
Negro 9 5 3 4.5 6
Oriental 1 1 5 2 6
Other 6 2 10 1 16

4.6. SUMMARY AND CONCLUSIONS

We found in the Achievement Study that ethnjc-grettps?-
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 large 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:

1. 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 and 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
School Attended" adjustment in the text).

A new group, called Other, was included in these analy-
ses. It consisted of students who either reported their eth-
nic origin as "Other" (in which case it may %'ell have been
mixed), or who did not report it at all. Because of its

Table 1.6.Percentage of Each Ethnic Group Exceeding the Whites' Ninetieth Percentile Point, Adjusted
for Social Background Conditions

Ethnic Group

Adjustment Conditions
Grade
Level HB FB FAS

Adjustment Conditions .

Grade
Ethnic Group Level N HB FB FAS

Indian 12 5 8 11 9 Negro 12 1 2 3 8
9 2 6 6 7 9 1 2 2 8
6 1 5 5 6 6 1 2 2 6

Average 3 6 7 7 Average 1 2 2 7
Mexican 12 1 , 5 6 8 Oriental 12 10 16 12 I 16

9 1 4 5 6 ...... 8 15 12 15
1 3 3 4 6 9 10 8 14

Average 1 4 5 6 Average 9 14 11 15
Puerto Rican 12 1 7 8 12 Other 12 6 26 28 27

9 ...... ..... 1 5 6 7 9 9 19 22 19
6 1 2 2 4 6 3 13 15 14

Average 1 5 5 8 Average 4 19 22 20
NoTr. N == not adjusted for prior conditions. FIB djumted for Home Background: FB adjusted for Family Background, FAS = adjusted for FB. Area of 'wane,

and School Attended.



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.

4.6.2. 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.
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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 1() 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
whitesfrom 4 to 19 percentage pointswas 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" condition;
the range of differences narrowed to from 2 to 17 percefiV
age points, but their relative position improved by only
one place. Their percentage change from "Before" to
"After" 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 closist 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.

y'1



Chapter 5

HOW CONSTANT ARE SOCIAL INFLUENCES?

Is it reasonable "to assume that the relationship of
achievement with social factors remains the same no mat-
ter how they' change? Does more of a 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 all, 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 a 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
linea 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; Mayeske 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 way down the line, it would
be represented as a "valley." In the analysis that follows,
we attempted to discover plateaus and valleys in the rela-

I There were, as explained in chapter 2, 6 family background,
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 a 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, called 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 ACM' on these 18 variables.

2. A residual score, called R, was computed by sub-
tracting the estimated score, E, from each student's
actual or observed ACHY score, 0. Hence R 0

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

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

4. These average values were then plotted by the E
intervals to allow visual inspection of ariy 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 (*rade 12). The sym-
bol "X" denotes the mean R for that 4intilrval 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 examine the results 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 functionrepresented by
the curved linewas to help us '.decide just how random
or nonrandom they were. For the sixth grade, a fourth-
order polynomial accounted for 98 percent of the varia-

2 The equation was of the form:
R' = M2040 4- .1240E 4- .0363E2 .0082E3 .0007E4

where k 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.3 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 polynomial 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
match the same way as at the other grades. However, the
polynomial fitonly 91 percentis not as good here, nor
do polynomial terms beyond the square of E yield any ad-
ditional information; in fact, the equation does not yield
a good fit for values of E beyond 5.3 For the remaining
values, however, the relationship is systematic enough to
suggest the presence of some nonrandomness.

3 And because the computations were done on the weighted num-
bers.

4 The equation was of the form:
R' = -.3321 + .1191E + 0401E2 - .0046E3 .0004E4

where R' was the estimated residual mean.
5 The resultant equation is of the form:

R = .1909 + .0141E + .02:39E2
where R' was the estimated residual mean.

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 polynomial functions by
means of differential 4alculus. The results corresponded
nicely to those obtainable from 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 beaccounted for by the fact

FIGURE 5. . - -Vaal AT IONS IN RESIDUAL ACPIIEVENENLINI AS A uscriesi Of ESTIMATED ACHIEVENENT IE :
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that almost twice as many members of the "Total" group
fall below this point at the sixth and ninth grades than at
the twelfth grade. Moreover, both Negroes and the group
called Other have higher percentages at the ninth grade
than at the other two grades (in the case of Other, much
higher). Clearly, it is the nonvhite groups that prepon-
derate below our point of discontinuity, though it is hard
to single out any particular group except for Other. The
remaining ones tend to vary more by grade level.

-52. -CORRELATES OF ACHIEVEMENT ABOVE AND BELOW
THE POINT OF DISCONTINUITY

Having selected a point of discontinuity, we needed to
test our assumptions 'about its nature. We did so by fitting
separate regression lines above and below it,and by ex-
ploring the hypothesis that the results of the residual
analysis were not due to a genuine discontinuity.

It will be remembered that the footnote to table 5.1 lists,

three points of discontinuity, ne for each grade. Using
these points, we formed six gro s of students for whom
complete data Were available. The number of students in
each group is shown in table 5.2. We used these groups

Table 5.1.Percentage of Each Ethnic GrouBelow the Point of
Discontinuity

Ethnic Group
Grad Lays!

Twelfth Nin Sixth

Indian American 1.2 2.7 3.6
Mexican American 3.0 4.2 6.4
Puerto Rican 4.8 9.0 1.0
Negro 5.9 7.3 0
Oriental-American .5 2.0 4.
White 0 .2 .5
Other 4.63 27.3 14.9
Total 1.02 2.4 2.2
The points of discontinuity were judged tr begin at the following values of X:

twelfth grade, -7.11: ninth grade, -11.5: Sixth grade, -6.5.

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

/ Discontinuity
Group

Sixth Grads
Students Schools

Above 10,988
Ilelow 4,808

Total 114,696

2,088
731

2,819

Ninth Grads Twelfth Grads
Students Schools Students Schools

85,738 594 85,451 641
4,660 360 2,363 226

90,398 954 87,814 867
Students for whom the data were incomplete were eliminated from these analyses. The totals are therefore not thegame as in Other chapters. There were 2.091: $N and

140 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 consequence. the "Total" row reflects a greater number of schools than was observed in other analyses (e.g.. there are 2.119 2.011 = 7211
schools that appear in both groups for the sixth grade)

FIGURE 5.2. - -VARIATIONS IN ACSIOUAL ACNICVENDITIA1 AS A FUNCTION OF ESTIMATED ACNIEVENCNTIII:
OINTN-OAMOI STUO[NTS
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to perform a series of i ses, 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 differences
were expressed in terms of standard deviation units of
the "Total" group's distribution for that grade level. Such
an analysis, it 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 smaller 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 bhckgroand variables (numbers 1 to 6 in
table 5.3) differentiated among them to a greater extent

\ _

Table 5.3.-Mean Differences Expressed in Sigma Units of Groups
AbOve and Below the Point of Discontinuity, by Grade Level

Variable.
Grads Level

Sixth Ninth Twelfth

1. SocioEconomic Status' 1.94 2.26 1.81

2. Family Structure and Stability 3.00 2.30 1.02

3. Expectations for Excellence 2.69 2.23 .86

4 Attitude Toward Life 3.59 2.96 2.83
5. Educational Plans and Desires 2.75 1.97 1.11

6. Study Habits 3.53 2.90 1.08

7. Achievementb 1.78 1.70 2.07

8 Regional Location .67 .61 1.13

9. RuralUrban Location - .11 -.01 .29

10. Student Body's Expectation for
Excellence 2.06 1.20 -1.06

11. Student Body's Attitude Toward
Life 2.30 2.00 2.22

12. Student Body's Educational
Plans and Desires ii

1.07 1.18 .66

13. Student Body's Study Habits 2.21 1.62 .87

14. Student Body's Achievement
Level 2.13 1.99 2.99

15. Teaching Staff's Training and
Salary Levels .., .35 .35 .99

16. Teaching Staff's Ethnic
Composition/ 1.93 . 1.69 2.93

17. Teaching Staff's Verbal Skill Mix . 1.87 1.05 2,81

18. Teaching StafS's View of
Teaching Conditions .97 .72 1.13

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

The itaadard deviation for total number of students at each grade level was
used as the base (see table 6.1 for the numbers of these students).

The mean of the group below the point of discontinuity was 1 73. 1.46 and 2.04
slime unite below Out grand mean of the achievement composite of all students for
grades S. II, and

J4
It respectively.
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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 thy Point
of Discontinuity, by Grade Level a

Variable.
Grade Level

Sixth Ninth Twelfth

1. Socio- Economic Status .95 .51 1.18
2. Family Structure and Stability .14 .14 .33
3. Expectations for Excellence .25 .39 .75
4. Attitude Toward Life .12 .65 .44
5. Educational Plans and Desires ... 1.86 .97 2.58
6. Study Habits .11 .08 .14
7. Achievement 2.33 1.78 2.99
8. Regional Location 1.21 1.08 2.67
9. Rural-Urban Location .76 .71 .92

10. Student Body's Expectations for
Excellence .18 .20 .45

11. Student Body's Attitude Toward
Life .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

Level 1.15 .70 1.65
15. Teaching Staff's Training and

Salary Levels 1.04 1.04 1.27
16. Teaching Staff's Ethnic

Composition .73 .54 .77
17. Teaching Staff's Verbal Skill

Mix .40 .71 .32
18. Teaching Staff's View of Teaching

Conditions 1.55 1.13 1.54

19. Teaching Staff's Preference for
Student Ability Level .84, .89 1.36

The ratios are computed by dividing the "Above" group' variance 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 it 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-Economic
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).



We went on to examine' the squared multiple correla-
tions obtained when increasingly more background vari-
ables were brought into the analyses. The purpose of these
analyses, summarized in table 5.6, was to show how
Achievement relates to these combinations of variables for
the "Above" and "Below" groups. We found that Socio-
'Econom' Status is associated with Achievement to a sub-

stantial extent for the "Above' group, but to a negligible
extent for the "Below" group. The percentages did not
change much when Family Structure was added to Socio-
Economic Status to form Home Background. When the
attitudinal and motivational indices were also brought into
the analysis to form Family Background, the percentages
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

Variable
A

Sixth
Grade Level

Ninth
A

1. Socio-Economic Status 47 21 52 -082. Family Structure and Stability 27 14 29 113. Expectatigns for Excellence '19 16 35 134. Attitude Toward Life 32 18 42 105. Educational Plans and Desires 44 17 48 126. Study Habits 34 22 32 077. Regional Location 17 29 16 188. Rural-Urban Location'... 02 19 02 119. Student Body's Expectations for Excellence 26 03 22 0610. Student Body's Attitude Toward Life 34 04 35 18
11. Student Body's Educational Plans and Desires 36 11 32 1512. Student Body's Study Habits 32 00 32 1013. Student Body's Achievement Levels 53 51 50 34
14. Teaching Staff's Training and Salary Levels 07 28 04 15
15. Teaching Staff's Ethnic Composition 38 37 36 24
16. Teaching Stiff's Verbal Skill Mix 33 32 16 16
17. Teaching Staff's View of Teaching Conditions 35 03 28 09
18. Teaching Staff's Preference for Student Ability Level 22 19 15 16
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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 school variables play the
biggest explanatory role. whereas fur the "Above" group
this role is. shared by the family background and school
factors.

We would have liked to present these results graphically
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 more. than one re-
gressor variable thishecomes difficult. We therefol'eadopt-
ed a procedurethat. although the slopes it prodtkced were
not based on each group's own least-squares equation. did
allow us to display the fact that there are differential rela-
tionships. The procedure was as follows:

1. In order to obtain estimated ACEIV scores ("E"
scores), the regression equations from the original
residual analyses were applied to each group.'

2. In each group, the observed ACM' score. 0, was
regre6sed on, E.

3. The resulting equations were based on the good-
ness of fit of 0 with E.'

6 The analyses in section 1 are concerned only %%ith Family
Tiackground, Area of Residence, and School. Actually, many mme.
reSidual anal.e: were conduotetI than we lime presented in that
section. The analyses summarized in talde 5.7 a.e the weights
derived from these analsc; Fur example. to ohtain an e;timate
of Achievement from Socio-Economic Status (SES), we used it

weight consisting of the least-square; %%eight when SES is the sole
regressor,

A fit that was often not a; good a; the one obtainable from can
group's own least-squares equation.

These equations are given in table 5.7. Let us compare
the squared multiple correlations (the B- squares) in this
table with their counterparts in table 5.6 (the latter, it
should be remembered, are based on each group's own
least-squares fit). It will be seen that the "Total" equation
for Socio-Economic Status provides an adequate fit for the
groups above ("A") and below ("B") the discontinuity
( viz, their respective R-squares art' the same). However,

as increasingly more variables are entered into the analy-
sis, the two tables begin to differ. especially for the "Be-
low" group. For example. for Family Backgroundqrea
of Residence, and School. the "Above" values at the sixth
grade are 17 in table 5.6 and 38 in table 5.7, while the Cor-
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, is a better estimator for
the "Above" group than for the ''Below" group.

Examination of the equations fur the "Above" group
in table 5.7 reveals that the intercepts tend to be at or near
the origin, while the :lopes, for the most part, hover closely

around unity. For the "Below" group, however, the inter-
cept value'; are always substantially below the origin,
while the slopes, though usually negative, are often close
to zero. Appreciable negative slopes seem to occur 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, differences

by grade level do emerge. We have chosen to present these
latter results graphically, in figures 5.1 to 5.6. It is clear
from these figures that there is indeed a point beyond

which the relationship of Achievement with the back-

Table 5.6.-Percentage of Variation in Achievement Associated With Family Background. Area of Residence, and :school,

Above and Below the Point of Discontinuity, by Grade Level

Grade Level
Sixth Ninth Twelfth

Variable Set Above Below Above Below Above Below

1. SocioEcon.ornic Status 22 5 27 1 21 0

'-2. Home Background 24 5 28 1 22 1

3. Family Background 33 8 40 3 36 2

4. Family Background. Area of Residence, and School 47 32 51 16 50 16

Table 5.7.-Achievement Regressitin Resulting From the "Total" Equation Applied to Groups Above and Below the Point

of Discontinuity, by Grade Level

Variable Set RSQ

Sixth
1 S RSQ

Ninth
I S RSQ

Twelfth
I + 3

1. Socio-Economic Status A 22 .07 f 95E 27 .02+ 1.01E 21 .01 + .96E

B 5 -6.01 - .28E 1 -6 54 - .09E 0 -7.46 + OE

2. Home Background A 24 .04 + .99E 28 - .03 + 1.04E 22 .02 + .96E

8 4 5.97 .18E 1 -6.57 - .08E 0 -7.52'- .02E

3. Family Background A 25 .10 4 .80E .10 + 1.08E 36 .01+ .97E
B 6 -6.06 - .11E 2 -7.23 - .16E 1 -7.98i- .09E

4. Family Background, Area of Residence,
and School A 38 - .05 + .89E 50 - 07 + 1.06E 50 - .01 + 1.01E

B 1 -5.65 .05E 3 --:'.96 + .40E 8 -2.33 + .59E

R-stion re', I ItSQ I hate been expo 114 vereentattes.

NUTIC I intercept, S - ',lope. A - the group above the point of discontinuity; H - the stoup below at, E the tutunate obtained with the "Total" equation. Tim
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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, tlfe only difference being that one is steeper than
the other. These differences by grade undoubtedly reflect
differences in student composition for instance. there tend
to be proportion4tely fewer low-achieving students at
the higher grade levels."

The solid line in each of the..e figures ericompt:sses a range of
three sigma units above and below the mean E for each group. The
dashed line is merely an extrapolation of the soltdline; it extends
beyond the range of the observed data.

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

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. I.^t 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 be expected for the different ethnic
and socioeconomic groups, and that consequently, when
they are all lumped into the same analysis, the result-
ing equationis bound to show a poor fit. As we shalt see.

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 separately. Each ethnic group shows a similar' sys-
tematic departure from this eqttation: indeed, there are
positive residual means at the low end for each grade level:

FIGURE S.C.DEPENDENCE OF ACHIEVEMENT ON FARM BACKGROUND. RESIOENCE. RNO SCHOOL. FOR GROUPS ABOVE ANO BELCIed THE
POINT OF OISCONTINuITY SIXTH GIME
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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

merely 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 interrelationghips. To refute this
objection, we examined the residuals for Home Back-

ground, Family Background, Area of Residence and
School. For each of these three sets of variables we noted

c4.

home differences at the upper end of the distribution of
residual means. At the lower end. 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 4o 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 is impossible to score
below a given level.
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Perhaps. But if all students below a certain point attained
only a 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 Othera
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

FIGURE S.5.--0EPENOENCE OF ACHIEVEMENT ON FAMILY
ARCKGROUNO. RESIDENCE. ANO SCHOOL. FOR GROUPS ROVE AND BELOW 1HE

POINT OF DISCONTINUITY NINTH GARDE
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that they belonged to any of the major ethnic categories.
If this is the case, then they constitute a separate group.

Finally, it might he objected that our results are an
artifact of scaling the questionnaire items. This we would
tend to discount strongly: the scaling procedure 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 a range of environmen-
tal variables could be described in terms of linear rela-

tionships. We found that a single straight line served well
throughout the high and middle ranges, but that at the
lower end of the social continuum there came a 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 some detail. The group below
this point was found to be roughly one and two-thirds to
two (till sigma units below the mean of ail students; it
consisted of about I to 2 percent of all students, and 1,0is
predominantly nonwhite.

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

FIGURE 5.6.--DEPENDENCE OF ACHIEVEMENT ON FAMILY BACKGROUND. RESIDENCE, AND SCHOOL, FOR GROUPS ABOVE AND BELOW THE
POINT OF DISCONTINUITY: TWELFTH GRADE
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heterogeneous than the group above it; (e) correlates of
the background variables with Achievement tended to be
smaller for the "Below" than for the "Above" group, with
this difference being much more pronounced for the fam-
ily background than for the residential and school vari-
ables; (d) a greater percentage of variation in Achieve-
ment could be accounted for by the background variables
in the "Alio\ e" than in the -Belo \s" group; ) for the
"Below" group. more of this variation could be attributed
to residential and school \ unable., independent of family
backgrotmd, than for the "Above'' group.

Linear regression equations were fitted separately for

44

the "Above" and "Below" groups, with the result that a
definite shift in We slopes of the t \\ 0 groups was noted.
The "Below" group had either a slightly positie or a null
slope, while the "Above" group had a marked positive
slope. 110wever, the extent of this shift was reduced at the
higher grade levels.

Peculiarities of the data that might have gi \ en rise to
these departures; from linearity %\. eie considered and em-
phatically rejected. It was suggested inste;o1 that the ex-
istence of a point of discontinuity \\ as 0 reasonable hy-
pothesis, and one that should be imestigated in' 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 dif-
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: (a) by using a greater number of
regional groupings; (b) by employing a number of new
analytic? techniques.

Table 6.1 gives the numbers,of students and schools in-
cluded in these analyses, 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 tins chapter depend on statis-
tical manipulation of the variable that we used to indicate
ethnicity. Its formal name, Racial- Ethnic Group Member-
ship (RETII), is not an endorsement of ''race," which we
consider it wholly discredited concept, but an acknowledg-

Thy State, included in each rt.gnmal g-nmping. ittl listed In ...cc-
tion 2.3.

ment that American society is divided into caste-like
groups with distinctive ethnic characteristics. Nor was
there ever any intention on the part of the survey's orig-
inal designers to tabulate anything in this highly 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.

Table 6.2 shows that Socio-Economic Status (SES) is,
on the whole. riore highly correlated with RETH in the
Mid-Atlantic..-mutheast ern, and Far Western regions, and
least highly in 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 RF:TH is highest
at the ninth and lowest at the twelfth grades. But they
also reflect real changes in the composition of the indices,
though it is not always clear 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

Region
Grade
Level

Number of
Students

Number of
Schools Region

Grade
Level

Number of
Students

Number of
Schools

Northeast 12 4,280 20 Far West 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 12 5,215 46 Total 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
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Table 6.2. Correlates of Ethnicity, by Region and Grade Level

Variable Northeast
Region

MidAtlantic Great Lakes Plains

1. Socio-Economic Status ... . 26 29 21 39 44 32 32 36 25 32 36 27

2. Family Structure and Stability . 33 30 22 31 39 29 29 34 23 28 35 20

3. Expectations for Excellence 15 14 06 14 21 03 16 16 04 11 14 04

4 Attitude Toward Life . . . 21 24 14 23 34 25 21 26 25 17 20 14

5 Educational Plans and Desires 20 13 04 23 21 09 20 13 03 16 12 06

6. Study Habits 24 22 18 23 27 15 23 25 14 15 18 11

7. Achievement' 28 26 15 47 45 37 41 37 29 44 39 32

8. Multiple Correlation of 1-6 . 37 38 28 43 51 41 38 44 37 38 44 33

9. Multiple Correlation of 1-7 40 41 '31 52 57 50 47 50 44 49 51 42

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

far West Southwest Southeast Total

1. SoowEconomic Status . . 38 42 34 33 37 34 35 40 38 37 48 34

2 Family 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. . . . 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. Achievements . 45 46 41 44 42 44 55 53 55 49 46 45

8. Multiple Cprrelation of 1-6 . 40 46 41 36 41 44 42 51 52 41 48 46

9 Multiple Correlation of 1-7 . . 50 54 50 47 49 57 58 62 66 53 56 57

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

'The corielat, of Achiesement and Ronal-Ethme Group MemborMp for grads- a and 1 ate. repeetoels by regIon NF. 27 1$ (.1.. e. t", I L, i7. ts. FW. 40, 41;

SW. is. 40, SE, Pt, rt, Total II 40 The corn late of 10..141-Ethnic (aoup Mem berah tp A.14 not computed for the Mid-Atlantic region 1,1 A. himemnt, It %%as 45. The

numbers of 'students u-ed in the-, amtly.e, are gpen In table b 1 Leading decimal pwma are omitted throughout the table

Perhaps these intergroun differences really do narrow in

the later years of schooling. However that may be, there
are major differences across regions. Thus for Family
Structure and Stability. The correlations tend to he high-
est in the hill- Atlantic and Southeast. and lowest in the
Southwest. For Expei tat ions for, Excellence, however, no
region has a clear head; in fact, the values across regions
are rather similar.

The correlation of BETH with Attitude Toward Life
tends to he highest In t he Southeast. M and Far
West, and lowest in the Plains. Across regions there are
some curious grade-level diffewrices. In the Northeast,
Mid-Atlantic. PlainS. and Southwest. the values tend to
rise at the ninth grade only to drop again at the twelfth.
In the Great Lakes. Far West, and Southeast, however,
they rise from the sixth to ninth grade and tend to stay
High at the twelfth gadv.rThese results suggest that, in

these latter regions, the ethnically related differences
among students who remain in school stay much the same,
whereas in the former regions, they tend to become more
blurred over time. Educational Plans and Desires tends
to be more highly correlated with RETII 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 stay in school ti nil 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 value for the twelfth grade is in the Southwest.
Achievement, as we would expect, is highly correlated with
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BETH.' But even here there are considerable regional
variations: the values are clearly smallest in the Northeast
and largest in the Southeast, with the other regions taking
on intermediate values. Trends by grade level are also
noticeable: the values decline at the higher grades except
in the Far West, Southwest. and Southeast, where they
remain more n ea r y the same. We can draw much the same
conclusions about thus as we did about Educational Plans
and Desires.

The last three rows of table 6.2 yield some especially
illuminating 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,. Similarly, examination of rows 7
and 9 shows how much more predictable they become when
these six variables are combined with Achievement. In the
Northeast, Mid-Atlantic, Great I,akes. 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 have more predictive force in all regions.
Finally, it can be inferred from the values in row 9 that
RETII will have least predictive 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, as measured by Family

2 We would expect Achievement to be more highly correlated
with 12E141 than the other variables because in creating RETH W

gave each ethnic group a weight based on its unadjusted achieve-
ment score,



Structure and Stability (FSS), played a moderate-to-small
role in most groups' :Ville\ ement (ACIIV). This role
became even smaller after allowance had been made for
differences among stinlents in their Sudo-Economic Status
(SES). Some regional variations were noted, hut they did
not appear to be related in atny systematic or obvious way
to other known regional attributes. We wondered. then. if
such relationships might appear if we used a more finely
differentiated set of regional groupings. Accordingly, the
first_question we asked for these grouping was:

1. What is the magnitude of the role pla7ted in ACIIV
by FSS before and after allowance has been made
for SES?

We answered this question by using commonality
analysis.' Table 6.3 shows the results of unitized com-
monality analyses of these factors in ACIIV for two condi-
tions: (o) without -adjustment of ACIIV for any other
factors; (b) after adjustment for RET11.

The values in the "IISQ(SES,ESS )" columns denote
the level of ACIIV ariance explained, while those in the
"Unique" and "Conuniin columns denote the magnitude
of the explanatory role played by FSS as compared with
SES, Let us compare the "IISQ( SES,FSS )" first. It will
be seen that. for all regional groups, the percentage of
variance in ACM* explained by SES and,FSS k greater
at the ninth than at sixth or twelfth gr.ele. In addition,
the percentages at the sixth grade tend to equal or exceed
those at the twelfth grade. Too much importance should
not he attached to these difference:, since the ludic es were
less comprehensively measured at the sixth grade. and

3 For ,:apiwndix A.

since the impact of dropouts was greatest at the twelfth.
For the same reasons, the higher values at the ninth grade
are probably the most reliable ones. The nnkt noteworthy
regional differences here are between the Southeast and
Mid-Atlantic, which have the highest unadjusted values,
and the Northeast and Great Lakes, w Mic have the smal-
lest. The same trend prevails after the alues have been
adjusted for ItETII.

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

1. The percentage role that can lie assigned uniquely
to FSS is always small. It is somewhat greater at
the lower than at the higher grade levels, and
somewhat smaller in the Northeast than in the
other regions.
The explanatory role of SES relative to that of
FSS is always large. It exceeds that of FSS by a
factor of as much as 70 in the Northeast and of as
little as 1 in the Southeast.'

3. A substantial percentage is confounded or at least
cannot be assigned to SES w ith certainty. This
common portion always exceed, the unique pey-
centage for FS'S.

I. The common portions tend to he smaller in the
Northeast, Plains, and Southwest than elsewhere.
When adjustment is first made for the relationship
of AC I IN' with ethn-itity, both the common portion
and the unique role for FSS tend to get smaller,
while the unique role for SES tends to increase.

i I I ! faCtfIr, I I I ie (11.1(.1113i, by dividing the 11111(11.1V percentage
alai. for SES that fur 1'Ss.

Table 6.3.Commonality Analyses of Home,Background Factors in Achiesement, by Region and Grade Les el

Unadjusted for Ethnicity
Grade RSQ Unique Common

Region Levels ( SES,FSS)' SES

Northeast ..

Mid-Atlantic

Great Lakes

Plains

Far West ..
'

Southwest

Southeast ...

Total

Unique
FSS

Adjusted
RSQ' Unique

(SES,FSS) SES

for Ethnicity''
Common Unique

FSS

12 19 86 14 0 17 89 11 0
9 25 71 28 1 20 79 21 0
6 19 75 24 1 15 87 13 0

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

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

12 22 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

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

12 18 78 16 6 10 91 7 2
9 26 74 25 1 17 81 18 1

6 23 70 20 10 15' 75 15 10
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
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

Leading demical points omitted
atiJuded by means of pal tint cerrehitien technique'
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In addition, SES has a larger and FSS a smaller
Me at the higher levels.

Accordingly, it looks very much as if the role that FSS
plays. in ACIIV is not separable from that played in it by
SES. On the other hand, a large portion of the differences
among .students in their ACII V can be associated with
their SES even after differences in their FSS have been
allowed for. But there are no regional differences large
enough to suggest that anything about any particular
region, such as its distinctive customs or social structure,
ought to be invoked as an explanatory theme in an inquiry
of this sort.

6.1.2. Family Background

In the Achievement Study, we were able to group the
student variables into two sets; (o) a set that reflected
what we judged to be the location of a -student's family in
the social structure; (h) a set that reflected more the
motivational and attitudinal aspects of family life. The
former set contained SES and FSS. which together we
called "Ilome Background (MB)." and the latter set the
four attitudinal and motivational variables, which to-
gether we called -"Family Process (PRCS)." In addition,
our analyses showed that RETII, the variable denoting
ethnicity, was more properly ( lassified as a structural than
as a motivational variable (Mayeske et al., 1973a. pp.
29-31). When we viewed the variables in this way, we
noted that the motivational ;triable:, played a greater role
than the structural-ones in the North than in the South."'

There \vete then ).4,unnal grwonnt..- m (nir anal
nonnn.ttninditan Vtrth, Inf.t tl+irodd.111 Nol th, 110illnetrop,,111:111

Smith: and Met I npdlt:111

Region

These results led us to suspect "that the color-caste aspects
of the social structure, as represented by Racial-Ethnic
Group Membership, had a greater impact on Achievement
in the South, and would consequently he more difficult to
overcome there through edu,atiomilly related child-

. rearing activities" (ibid., p. 1.17). We examined this
empirical generalization in greater detail here by asking,
for each regional grouping. our second question:

2. When IIB and PRCS are analyzed together. what
is the magnitude of their respective roles in

ACIL\'?

In order to answer this question we performed three
kinds of analysis, each with a different use of RETH.
Table 6.1 presents the results of all three. The first, labeled
"Ethnicity Not Included," determined the relative per-
centage values for 111; and PRCS when nrrit was not
entered into the analys,s; the second kind included RETH
as ,tome background variable; and the third 'kind ad-

.it-sted ACIIV for its relationship with RETII before
ascertaining the relative percentage values for IIB and
PRCS.

The first column of R-squares in table 6.1 shows that
the amount of variance in ACM' explained by these two
sets of factor. varies from a low of a little better than 25
percent in the Northeast (sixth grade), to a high of 46
Percent in the Plains (twelfth grade). For regions other
than the Southeast and Southwest. the percentages are
somewhat lower at the sixth than at the other grades.
The second column of R-squares shows that there is an
increase when RETI I is brought into the analysis, and that
it is greatest I 11 the Southeast and Southwest. The third
column of R-squares is not directly comparable with the

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

Northeast ..

MidAtlantic .

Great Lakes.. .

Plains .

Far West ....

Southwest . .

Southeast

Total ....

Grade
Level (HB,PRCS)

RSQ

Ethnicity not Included
Unique Com-

' HB mon
Unique
PRCS (HB,PRCS)

Ethnicity
RSQ

Included
Unique Com-

HB mon

Adjusted for Ethnicity
Unique RSQ Unique Com- Unique

PRCS (HB,PRCS)" HB mon PRCS

12 40 4 42 54 41 6 40 54 40 4 57

9 40 8 54 38 41 11 52 37 37 6 9 45

6 28 24 43 33 30 29 42 29 24 25 36 39

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

12 38 5 38 57 42 14 33 53 37 3 32 65

9 36 12 52N- 36 40 21 47 32 30 7 44 49

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

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

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

12 30 24 35 41 41 44 22 34 27 5 30 65

9 31 16 52 32 43 27 46 27 31 10 45 45

6 33 23 49 29 40 37 42 21 25 18 41 41

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 51 19 51 47 39 14 29 23 44 '' 33

12 38 17 43 40 47 32 35 33 34 7 36 57

9 41 18 55 27 47 29 48 23 32 10 47 43

6 36 27 49 24 44 41 42 17 26 21 41 38

'Leading decimal points omitted.
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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 IIB and PRCS 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 IIB. 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 IIB 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 largefor 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 IIB, except in the Southeast. At the sixth grade,
however, the opposite- is true in almost all regions. In the
Northeast and Great Lakes, these percentages are more
nearly equal, but elsewhere values for IIB 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 III; by as much as 22 to 1, in the Far West
(twelfth grade) or as little as 1.1 to 1, in the Southeast
(sixth grade). The common portions tend to be smaller
for this kind of analysis than they 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 was then
(circa 1965) most highly developed, the generalization
seems moderately well supported for-the 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

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
attended school with one another. 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.6 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 fellow 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 variation 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
ethni-city, 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, three distinct
trends.emerge across grade levels:

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 6.3.Percentage of Variation in Individual Student Variables Associated Wbh the Schools Studenti; Attend,
by Region and Grade Level

Region Socio-Economic Status
Variable

Family 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 3.1 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 3/ 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 12 L_ 3 6 9 12 1 3 6 9 12 1 3 6 9 12

Region Expectations for Excellence Attitude Toward Life Educational Plans and Desires Study Habits

Northeast .. . 3 4 3 5 2 5 10 12 5 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 8 7 7

Southeast . 13 9 5 17 24 25 14 10 8 18 16 11

Total .... 8 6 4 12 16 15 10 9 8 14 10 6

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

Nos. For the numbers of students and ,twols Inohed in these anal> SeA, see table 6 1.

3. Relatively constant value; for the remaining
regions.

Educational Plans and I unlike Iltaliv of the other
variables, does not show uniformly higher \ alues for the
Southeast.

For Study 1-labits, values tend to dechisre at the higher
grade levels, while the absolute alues tend to he greater
in the Southeast .\ For almost e\ 01.1' 111(1 almost

all the triable: , the association of individual student
attributes v itli those of their schoolmates tended to be

greater in the Southeast than in the other regions. In

addition, for all versions the Magnitude of this association
was far greater for etlinicit.\ than for any of the other
measures. This brings us to our third question:

3. \\lien II; and SCH are analyzed together. what is
the magnitude of their respectie roles in :1-(11V?

FM the set of variables that represents a student's
family background, here consists of 11 I1 and 11)1 ;CS com-
bined, a set of six factors in all SCII, the set that repre-
sents the school a student attends. consists of io school
factors found to he most important In different rtt ing
between schools.' As before, the status of RETII was
varied. First excluded from the analyses. it \\ as then
included as an aspect of FP); fondly, ACIIV was adjusted
for its relationship \, it h it.

The resulting analyses are slio\\ n in table (;.(i Let us
look first at the columns headed "RSQ(F1;,S('II)" in the
first two set, of annit se-4. 1\1)0 her ethnicity excluded

or included, the values here :ire reni.iiK,ibly similar; in-

rie %ariable pertaitiniv to the aeloit\erntit moti ational
10;11 of the student bolt, and ti% to the and
training. le% el., etlinie %erlial kill level-, %iew of their
teaching- condition., and preference for %% orkour %%Oh of
different ability IcteI. For a more detailed ile,cription of these
variables, chapter 2,
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deed, they increase by only I or 2 percent in the latter
case. The main exception to this is the Southeast, where
the It-squares are identicar in both cases. Once again, the
values are large:a in the Southeast. The Mid-Atlantic has
the second largest values. while those for other regions.
tend to be more like each other. When .CIIV is adjusted
for ethnicity, the'R-squares remain highest in thy South-
east and become more like eat11 other in the remaining
regions. Some of these hitter \ ;tines are close to those
obserVed in the Southeast.

Turning now to the C011111111s that show the relative roles
of F13 ;old S('11, we find that, before ethnicity is included
as iin aspect of En: (ft) the role of VII exceeds that of

(in regions other than the South, this trend increases
at the higher grade levels); (b) the confounding. of FI3
and (i.e., thc common portion) is greatest in the
Southeast and next greatest in the Mid-Atlantic (there is
nothing much to choose among the other regi4ms in this
respect ). When ethnicity is included, it will be seen that:
(o) roughly half the percentage role Of SCII moves over
into the common portion; (b) the rote of FB remains
roughly the same. Finally, when ACII V is adjusted for its
relationship with ethnicity: (u) the role of l 1 is increased
(substantially, in most regions); (b) so is the role of
S('11: ( f.) the common portion tends to substantially
reduced.

Thus. fur almost every region and grade level, as well
as for three types of ;itialysis that vary the status of ethni-
city, the role of family background exceeds that of school
factors. There is, howevvr one major except t he South-
east at grades (i and I. 'Moreover, for each type of
analysis, the confounding of family background imd
school factors as they relate to ACIIV is greatest in the
Southeast, and the unique role of school factors tends also
to be slightly greater there. Similar results, moderated



Table 6.6.Commonality Analyses of Family Background and School Factors inAchievement, by Region and Grade Level

Region
Grade
Level

Ethnicity
RSQ

(FB,SCH)

not
Unique

FB

Included
Corn-
mon

Unique
SCH

Ethnicity
RSQ

(FB,SCH)

Included
Unique Corn-

FB mon
Unique

SCH

Adjusted
RSQ

(FB,SCH)

for Ethnicity
Unique Corn-

FB mon
Unique

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

MidAtlantic . 12 50 b1 23 16 51 62 30 8 43 74 16 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 16 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

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

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 12 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 ;inalysis, wen, observed for the
SouthweSt. Accordingly,'-we are inclined to maintain our
previous assertion that the role of school factors is greater
in the South than in the North. though we must now
qualify it by saying that this tendency k more marked in
the Southeast than the Southwest. We ha\ e ;dready sug-
gested a number of reasons why this should be so.

6.2. SOCIAL CONDITIONS AND ETHNIC GROUP
DIFFERENCES IN ACHIEVEMENT

Another of our earlier finding's that needs to be re-
examined is that, after a number of social conditions have
been allowed for, the magnitude of the association of ethni-
city with achievement dwindles to about 1 to 2 percent
(Mayeske et al., 1973a, pp. 125-131; Mayeske, 1971). For
our larger set of regional grottos, then. we now ask our
fourth question:

4. What is the magnitude of the association of ethni-
city (BETIO with I I V before and after various
social 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 ACIIV with any other
factors has been allowed for.

Hl;.- -This denotes the association of ethnicity with
ACM' after the relationship of MAIN' with the student's
Home Background (1111), as defined by SES and FSS, has
been allowed for.'

The computational formula was MET11)=RSQ(S.RETII)
RSQ (S), where S repre,ent, the .et ;triable., to be taken
into account. For one type of analysts, ti conskts of the factors
called BB, for the second type it consists of FR, and for the third
type, it includes both FB and SCH.

FR.This denotes the association of ethnicity with
ACM' after the association of ACM' with the six FB
factors (two HP, and four BR('S) hove been allowed.

FR, SCH.this denote,: the association of ethnicity
with ACIIV after the association of ACM' \vith FE and
the 10 school factors, known as School ( SCII ), has been
allowed for

These percentages are presented graphically in figure
6.1. It will be seen that, for the "None" condition, tht
relationship of ACHV with ethnicity varies from :t low of
2 percent in the Northeast (grade 12) to a high of 30 per-
cent in the Southeast (grades (i and 12). These two regions
remain at either end of the observed range for all grade
levels. The ordering of regional groups remains roughly
the same for the "I IB" and "Fir conditions. However, we
can note that the absolute values decrease l as much as
one-half to two-thirds for the MB" condition, and by one
or two percentage points for the "FR" condition. For the
"FB, SCH" condition, however, the ordering changes:
some of the lowest percentages now occur for the North-
east and Southeast, while the Plains, Southwest, and Far
West usually have the largest ones. By comparing. the "FR,
SCII" with the "111" condition, we can see that Making
allowance for the school factors reduces the "FB" values
by an amount ranging from negligible in the Northeast
to substantial in the Southeast. Hence the variation in
educational achievement associated with ethnicity, al-
though substantially larger in some regions than in others,
can he almost completely accounted for by a number pf
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.



Tin) e 6.7.Multivariate Commonality Analyses of Home Background and School Factors in Achievement and Motivation,
by Region and Grade Level

Region

Ethnicity not Included
Grade MRSQ Unique Com- Unique
Level (HB,SCH)a HB mon SCH

Ethnicity Included Adjusted for Ethnicity
MRSQ Unique Com- Unique MRSQ Unique Com- Unique

(HB,SCH)a HB mon SCH (HB,SCH)a HB mon SCH

Northeast

MidAtlantic

Great Lakes

Plains

Far West ......

Southwest

Southeast b

Total

12 57 57 18 25 59 58 20 22
9 68 55 15 30 70 ' 57 18 25
6 58 53 12 35 61 54 14 32

12 71 39 18 43 74 42 30 28
9 84 45 21 34 86 47 30 23

6 74 41 25 34 76 42 33 25
12 62 55 9 36 65 57 21 22
9 73 54' 10 36 75 55 20 25
6 69 36 22 42 71 37 31 32

12 61 55 10 34 64 58 19

9 61 47 16 37 64 50 24
6 67 36 18 46 69 38 30 32

12 68 57 9 34 73 60 2) 19

9 72 51 16 33 75 52 '':7 21

6 69 45 19 36 72 47 28 25
12 77 30 10 60 79 32 32 36
9 81 49 13 38 84 51 21 28

6 60 45 18 37 64 49 25 26
12 117 25 14 61 118 25 41 34
9 110 31 _19 50 111 31 29 30
6 98 28 27 45 100 29 42 29

12 91 33 14 53 93 34 33 33
9 91 39 18 43 93 40 21 29

6 81 34 25 41 83 36 35 29

23

26

54
62
53
58
68
60
52
60
57
52
51
53
55
56
55
57
69
49
86
85
78
70
73
65

57 19 24
57 14 29
54 9 37
46 16 38
55 14 31
51 16 33
62 10 28
60 18 32
43 15 42
61 10 29
52 24 34
45 11 44
66 7 27
62 9 29
56 10 34
38 9 53
55 10 35
53 11 36
33 13 54
39 17 44
38 21 41
41 12
48 13 39
44 16 40

Leading decimal points omitted.
1D/time/ point omitted after ilrst numeral

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

Nevertheless, there is a sulc:tantial amount of variation
in achievement 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 figuiv 6.1 with the corresponding
"RSQ" values for the "Ethnicity Imlnded" condition in
table 6.6. For example. for the Northeast at the twelfth
grade, the percentage of ACM' 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
vatation in ACHV that can be associated with ethnicity
when both FB and SCH have been allowed for is 2 (figure
6.1). For this group, then. the percentage of variation in
ACHV that is independent of ethnicity Is: 14 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
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education, what one can aspire to and how one might set
about fulfilling these aspirationsall these are questions
to which both family and school will early provide
answers. One fifth question, the», is to ask, for each
regional group:

5, What is the magnitude of the roles played by
HB and SCH in ACIIV and the four motivational
variables combined? "

TO answer this question we used 11B and SCH as the
independent variables, varying the status of RETII as
before. For the dependent set, we used ACIIV 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-Tom
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, the
amount of variance in each vector accounted for by /each
different set of regressor variables. The resulting Multi-
variate squared multiple correlations (MR-squares) are
then used in a computational algorithm of the same form
as is used in a commonality analysis with a single depen-
dent variable. Since these MR-squares are actually per-
centages of the trace of this transformed matrix, they do
not have unity as.their upper limit.P2

II The four motivational variablos are: Expectations for Excel-
lence : Attitude Toward Life; Educational Plans and Desires; and
Study :faints. For a description of them, see chapter 2.

12 A mathematical expo:,:tion of commonality analysis will be
found in appendix A.



FIGURE 6.1.--PERCENTAGE.OF TOTAL VARIATION IN ACHIEVEMENT ASSOCIATED NITS ETHNIC GROUP
MERBERSNIF AS A FUNCTION OF SOCIAL CONDITION VARIABLES. Br REGION
AND GRADE LEVEL
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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 dchool set of variables are larger than those seen here-
tofore; (c) 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, thMR-
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 JIB and SCH exhibit
some definite trends by grade level. For instance, the
common portions are nearly always gre..,tcr at the lower
than at the higher grade levels, and the unique percentage
role of HB exceeds that of SCII for most regions most of
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; indeed, only in the
Northeast and Far West does the role of 11B consistently
exceed that of SCH for each grade level. In the Mid-
Atlantic and Southwest, the role of 11B exceeds that of
SCH for grades 6 and 9, while the opposite is true at grade
12. Similar results obtain for the Great Lakes and Plains.
In the Southeast, the role fd SCII exceeds that of HB for
each grade level by a facto; that is not even approached
by any other region except the Shuthwest.

When ethnicity is included as an aspect of IIB, the
common portion increases, the unique percentage for
SCII decreases (often quite substantially), and the unique
percentage of HB increases slightly or stays about the
same. Here, the role of 1111 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
gradeand the other grade levels in the Southeast shoiv
HB and SCH on an almost equal footing. Hence, 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 portion 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 a magnitude closer to
what it was before ethnicity was included. Major excep-

56

tions to this are found at each grade level in the Southeast
and at the twelfth grade in the Southwestble,
are the more nearly equal roles for IIB 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
beyond these analyses in order to disentangle the roles
played by the different aspects of SCII, 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 attrik.
butable to 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 say 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 tire sixth
in our present series:

6. How much of the total variance among 'individual
students on each of the family background and
achievement variables is associated with their
membership in the various regional groups?

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

Total variance in ACHV associated
with regional differences

Variation among regions in ACHV

Variation among students in ACHV

The resulting percentages, for Achievement and for each
of the six family background variables, are given in table
6.8. It Will be seen that the value is never large for any
variable; indeed, the only three'for which it exceeds 1 per-
cent are Achievement, Racial-Ethnic 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 t'
_

IS Whether or not this is so for the different ethnic groups is a
matter that will be addressed in the next chapter.



Table 6.8.--Percentage of Total Variation in Indisidual Student
Variables Associated With Regional Differences, by Grade Les el

Variable
Grade Level

Twelfth Ninth Sixth Average

SocioEconornic Status . . 4 3 3 33
Family Structure and Stability . 1 1 1 10
Racial Ethnic Group 6 4 4 4 7
Expectations for Excellence 1 0 0 03
Attitude Toward Life . 1 1 1 10
Educational Plans and Desires 1 1 1 1 0
Study Hits ..... 0 0 1 03
Achievement.a . 6 5 5 53

Currcqamduag aloes f. I the thFt l and to .t based un 1.41),,n3 and 73,924
students re,peettely, ate third,

flowever, before we conclude our analysis hy regions, it
is worth asking:

\ 7. For Achievement and each of the faintly back-
, ground variables. which regions score high and

which low?

In order to answer this question we ranked the regional
means 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 justify this
averaging; for example, the regions' rank orders for Socio-
Economic Status were almost alent a al for the three grade
levels'." These ranks are given in table 6.9. Clearly, regions
that are low on one of these variables tend to be low on
most of the others. For examide. the Southeast and South-
west are among the lowest on all variables except Expecta-
tions for Excellence, for w Inch they rank near 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-Economic Status. but not as high on
several other variables. This suggested to us that we might
be able to order these regional means in a number of dis-
tinctly different ways. We tlierefore asked three more ques-
tions, the first of which was:

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

To answer this question we intercorrelated the regional
ranks from table 6.9 and then subjected them to a pi in-
cipal components analysis. If the intercorrelations were
very high, a single aompiment would suffice to account
for their relationships with one another. If, on the other
hail, there were a number of distinct subgroupings of
the variables, them more components would he required.

,,

The percentage of variance accounted for by successive
principal components are given by grade level in table
6.10. This 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 tcital of three, are so neces-
sary to account for the regiohal interrelations lips. With

14 Table fi.8, of course, whwis gave us a 'bails for ranking them,
shows that the differences among the means were never very large.

these three components, almost all the..r.egional di
on these variables has been accounted for, as can be seen,
from the values in the "1, 2, :r column,

We next wondered to what extent the components could,
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 normalized yarn-1LN routine (Horst, 1965). It
will be seen that on the first factor, Achievement, two of
the four motivational variables, Study I labits and Attitude
Toward Life, and both of the home background variables
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
intact 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 (ti Study Habits), a high score on Achieve-
ment, and, to a more limited degree, aspirations for the
higher occupations 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 Educational Plans and
Desires. Ac:hievement and three of the four motivational
variables are also involved, though to a lesser deree.'5
Let us think of this 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 Expectat tons for Excellence. Socio- Economic Status and
Achievement are also involved, this time to a much lesser
degree.'6 Let us think of ttis factor, then, as reflecting ;

more immediate concerns with schooling, as opposed to
the type of belief outlined in connection with the second
factor.
--kstt-c:ondered next what the relative status of the differ-

ent regions might be on each of these factors. Hence we
asked:

10. What is the relative status of each region on the
factors obtained in table 6.11?

A rank 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 varialdes to obtain
the averages shown in table 6.12. It 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 Plains and

15 Family Structure and Stability, on the other hand, shows a
slight'y negative coefficient.

11. Family Structure and Stability is still negatively involved,
though not as much as in the second factor.

57



'fable 6.9.Rank Order of Each Region on Intik idual Student Variables, Meiaged by Grade Level

Variable NE MA GL
Regions

PL FW SW SE

SocioEconomic Status 1 2 3 4 5 6 7

Family Structure and Stability 3 4 1 2 7 5 6

Expectations for Excellence 7 5 35 1 6 2 35
Attitude Towakci Life . 2 3 4 1 5 6 7

Educational Plans and Desires. 4 3 6 1 5 1 5 5 7

Study Habits . .
2 3 4 1 6 5 5 6.5

Achievement 1 4 3 2 5 6 7

NOTE NE N.t thtn,t, GI, (;: eat I ah,-- I'L 1'1,111L, FW

Table 6.10.Principal Components .nak ...is of Regional Differences
in Indk idual Student Variables

Cumulative Percent
Grade Level 1 1, 2 1, 2, 3

Twelfth . 65 83 97

Ninth . 62 80 97

Sixth 74 94 98

Average 83 97

Table 6.11.Varimax Rotated Principal Component,. of the Regional
Intercorrelation,.

Variable 1

Factors
2 3

Socio Economic Status 82 05 56

Family Structure and Stability 91 28 21

Expectations for Excellence 06 04 99

Attitude Toward Life 91 40 08
Educational Plans and Desires 2 96 07

Study Habits . 95 17 10

Achievement 91.2 1'4 2')

Table 6.12. Ranh. of Weighted .%%cragi, for Each Region. by
Rotated Component

Region 1

Factors
2

4

3

5Northeast
Mid-Atlantic 4' 3 4

Great Lakes 3 2

Plains . 2 1 1

Far West .. 5 2 7

Southwest 5 3

Southeast 7 7 6

Far West rank highest and the Great Lakes and Southeast

lowest. On the third factor, -immediate Concerns with
schooling," the Great Lakes and Plains ranked highest and
the Southeast and Fat' West lowest, There is a general
tendency, then. for the Plain-, to rank highe4 or next to

highest on each factor and for the Southeast ti»iank low-
est or next to lowest. For most of the other regions, how-
ever, there is a w.f.:act. .,11 lit from one factor tti another.

We have seen that, although regional differences were
not a major source of variation in student differences,
meaningful differential ions among regions coulkbe made
along more than one dimension. In other words, a 'rep,iion's

ranking on one varialile was lie\ er an ideal predtutor of

its ranking on another.
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6.4.1. Individual and Region

What happens to the different sets or variables when
the analysis .shifts from the individual to the regional
level? We tried to answer this question by means of the
following three types of analysis, the first and third by
student and the second by region:

Tutu( (T). This was merely an imalysis performed in
terms of individual students. One example here is the
regression of Acluevement \') on Socio-Economic
Status (SES) and Family Structure and Stability (FSS).

Among (A).This was an analysis intended to shed
light on the relationship between two or more variables
for some le\ el other than the individual one. Since, in this
context, we were interested in regional differences on the
individual student variables, our "Among" analysis con-
sisted in regressing the regional means for AGIIV on SES
and FSS variables. By comparing the different results
yielded by the "Tomrand "Among" analyses, we were
able to tell how the relationships between regions were
affected by the allocation of students among regions.. This
\as so because if the students had been allocated ran-
domly, then we would not have expected to find a relation-
slap among the regional means for two or more ,,ariables
( for instance, a relationship of MAR' \ith SES and I.-SS).

Within was an analysis in w hit li analyses
were run on the adjusted scores obtained by subtracting
out the regional means. For example: the mean for stu-
dents in the Northeast on At'l IV, SES, and FSS was sub-
tracted from their individual scores; a similar procedure
was followed for each of the other regions; these adjusted
scores for each region were then pooled: and a regression
of ACIIV on SES and FSS was 1 hen conducted. The
results, when compared with those from the "Total" and
"Among" analyses, showed us Inn\ much the behavior of
these variables differed at the regional level.

\ \'e began by investigatin2 the relationship between
Achievement (A( IIV) and the home background factors
of Socio-Econontir Status (SES) and Family Structure
(FSS), As before, nur riable denoting ethnicity

) was systematicall manipulated. An analysis
that simply did not include ItETII was called "unadjusted
for etlinn iIt ," hile one ,n w Inch allowance was made
for it by means of partial correlation techniques was
called iiadju-fed for ethnicity." These analyses are sum-
marized in table ff.1:1;.

The first thing to note here is the relative size of the
values at each grade level in the "RSQ(SES,FSS)" col-



Among.
Within

Total
Among
Within

Table 6.13.Commonality Analyses of Home Background Factors in Achievement for "Total," "Among,"and "Within"
A nal);es, by Grade Let el

Twelfth Grade Ninth Grade
Unadjusted for Ethnicity

RSQ Unique Common Unique RSQ Unique Common Unique RSQ Unique
(SES,FSS) SES FSS (SES,FSS) SES FSS (SES,FSS) SES

Sixth Grade

23 /8 21 1

98 37 6,-, 8
21 78 20 2

15

/5
14

90 .10 \0
83 ,) 8
89 11 0

Common Unique
FSS

30 63 34 3 27 61 30 -9--
96 26 /1 t- 9/ 14 _$5-- J
28 63 34 3 25 61- --- 29_ - 10

AdjusTed for Ethnicity ___--
__-------18 78 21 _____1---- 16 72 20 8

65 99 --3- 4 80 87 12 1

18 77 22 1 16 71 21 8

umns for the condition called "unadjusted for ethnicity."
These values show that, at the regional level ("Aiming"),
almost all the differences among region, in their mean
-ACM. can he exPlamed by SFS and FSS. whereas at the
individual level (-1.0.01" 011(1 -ikvithin-j (1111y about 2:i
percent of them can. In addition. the "\Vithin" values are
uniformly lower than t he "Total" one-. Moving next to the
relative percentage role:, of SES and FSS at each level,
we can note that they are remarkably similar at the indi-
vidual level, but quite dit erse at the regional level, where
the common portion :always exceed, the unique values. Ac-
cordingly, in explaining differences among region, in their
-ACIIV, the roles of SES and FSS cannot for the most part
be disentangled. However, to the extent that they can be
disentangled. it tt ill be noted that the role of SFS greatly
exceeds that of Ftiti.

For the "adjusted for ethnicity" condition, somewhat
different relationship, can he obsert ed. First, the
in the "IISQ" column, are uniforink lover than thet were
for the "unadjusted" condition, although the are still
much higher at the regional than at the unlit blind level.
Second, the role of SEtA i; substantially increased, part.cu-
larly at the regional level. \\ tile that of FSS tends to stay
about the same. or decreise. As for the common portions.
they are all reduced. but fat' more drastically at the re-
gional than at the individual level. In summary. then, we
can say that after interregional difference, in ethnic com-
position ha\ e been .,et aside, the role of SES augmented
considerably, that of FSS remain, roughly the ;ante, and

the extent to which the two can be disentangled is sub-
.stantially reduced.

In the next set of analyses, tt e contrasted, for these
..acme levels of analysis, roles of SES and FSS combined,
called !tome Background ( 11B), with that of the four mo-
tivational and ottitndinal variables, called collectively
Family Process I PIZ('S). The status of ethnicity (REIM
was again manipulated: an analysis from which ItETII
had been omitted was called "ethnicity not included"; one
in which it had been included as an aspect of LIB was
called "ethnicity included"; and one in which it had been
adjusted for was called "adjusted foi ethnicity." 'These
analyse:, are given in table 6.1 1.

When ethnicity is left out of the ;Limbs's, the results for
IIB and PIZCS are ery different at the individual and
regional levels. It w ill be seen from the "I:SQ" columns in
table 6.1- 1 that values at the individual level (both T and
\V) tend to he remarkably simirar, at the regional
level (Al, . 1 1 the difteremes can be exphined by 1 1 1 1 and
I'R('S. (dues at the m(11\1(111:11 level IT 011(1 \V)
are quite (lose to each other. with the unique value for
I'M'S roughly equal to or above that of IIB. In contrast,
at the 11%141(mA \ el ( A ) their roles are almost completely
intetw med.

The inclusion of ethnicity as an aspect of I 1 11 changes
the magnitudes of the 1Z-squares and the explanatory roles
of III and l'IZCS. But the interregional differences are
still accounted for in much the same way as before. It is
interesting to see now, for both kinds of individual analy-

Table 6.11.tommonality Analyse. of Family Background eactor% in Achievement for -Total," "Among," and "Within"
%nalysev, by Grade 1.t. el

Type

Twelfth Grade

RSQ Unique Common
(HB,PRCS) H8

Ethnicity
Unique RSQ
PRCS (HB,PRCS)

Ninth
Not

Unique
HB

Grade
Included

Common Unique
PRCS (HB,PRCS)

RSQ

Sixth

Unique
HB

Grade

Common Unique
PRCS

Total . 38 17 43 40 41 18 55 27 36 2/ 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 47 32 35 33 47 29 48 23 44 41 42 17
Among 100 2 96 2 100 3 94 3 100 3 94 3
Within 46 28 45 3/ 46 2/ 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
Within .. . 34 5 35 60 32 9 46 45 26 19 41 40
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Twelfth Grade Ninth Grade Sixth Grade
Ethnicity Not Included

RSQ Unique Common Unique RSQ Unique Common Unique RSQ Unique Common Unique

Type (FR,SCH) FR SCH (FR.SCH) FR SCH FR,SCH) FR SCH

Total 5 50 2.1 21 '2 41 4,' if 50 it 11 28

Among 100 (1 100 0 1(1(1 (1 10(1 (1 I0 ii 100 0

Within 4 5' 20 24 41 51 30 10 47 1) 14 27

Ethnicity Included

fotil - '1 1
1 1, 40 17 10 1 i/ 0 13

Among 10(1 0 100 ii 100 0 100 0 100 1) 100 0

Within , 51 t' 14 t hi) 5? 3) 0 45 41 41 13

Adjusted for Ethnicity

Total , 43 ',' 11) 15 30 /0 13 1/ 31 5t li 25

Among , 1(10 1 100 1) 100 0 1)0 0 . 100 1) 100 0

Wttfutn 41) ,' 1 14 18 1.1 1? 14 34 (tO 1/ 23
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Table 6.16.Percentage of Total Variation in AchieNement Associated With Ethnic Group Membership as a Function of Social Condition
Variables for "Total," "Among," and "Within" Analyses, by Grade Le% el

Type None HB
Social Conditions

FB FB,SCH

Total 20 22 24 9 7 9 9 6 8 1 1 1

Among 93 91 R7 1 1 0 0 0 0 0 0 0
Within 1`7 20 22 8 6 9 8 8 1 1 2

Grade 12 9 6 12 9 6 12 9 6
NO' None no ad.,tp,t ment. made in Al HV, Illi CH V adja,te} for SE:, and }SS. 1. B At. HV .,d Pt, .1 for lilt and s Si II 1( liV inInpled for

Fit and SCH

ages are reduced by about 0 to 60 percent. But at the re-
gional level, virtually all the differences In ACIIV that
were associated with ethnicity disappear after the rela-
tionship of ACIIV with 11B has been taken into 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 "FR, SCII" 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 is obvious that here, too, the results for
the two individual levels of analysis are about the same,
and that they differ considerably from those at the re-
gional level (the exception is the "FIR, SCII" 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 associated
with ethnic composition can be accounted for by differ-
ences in relative affluencethat is. the relative affluence
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 individual students.
However, the average achievement levels of these students'
ethnic groups cannot be fully accounted for without addi-
tional variablesvariables that relate to conditions of
schooling and to the motivational aspects of family life.

Finally, we performed multivariate-commonality analy-
ses at the individual and regional levels. It will be recalled

from section 6.3 that. in these analyses, ACIIV and the
four motivational variables are treated its a dependent set
and the two 1111 and ten S('I-I 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 118 and SCII factorsso complete, in fact,
that all the variance accounted for by these two sets was
shared by theni 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 11B and SCII, they are seldom large. Usu-
ally, the unique role of 118 is slightly greater for "Within"
than for 'Total," while that of SCII is slightly less. Sim-
ilarly, the common portions are about the same (actually,
slightly less) for "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 variables behave in
a similar manner at the individual level, but in a very dif-
ferent manner at the regional level. For the hitter. indeed,
their roles cannot be separated from one another.

6.5. SUMMARY

In this chapter we investigated regional differences in
two ways: (a) 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-

17 1 c , the untque coefficient, for each -,pt ssa, zero anti the com-
mon portion NN as 100 percent.

Table 6.17.-11ultiaiiate.Commonality Analyse% of Home Background and School Factors in Achievement and Motivation
for `"Total" and "Within" Analyses, h) Grade Le el

Type
MRSQ

(HB,SCH)

Twelfth Grade

Unique Common
HB

Unique MRSQ
SCH (H3,SCH)

Ninth Grade
Ethnicity not Included

Unique Common
HB

Unique
SCH

MRSQ
(HB,SCH)

Sixth

Unique
HB

Grade

Common Unique
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 47 73 48 13 39 65 44 16 40
Witnin ...... 65 45 12 43 68 51 13 36 62 46 15 39
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ships among a number of family background
variables at the mdividual and regional levels.

and school-

6.5.1. Reanalyzing the Earlier Findings

In our earlier work we had used only four regional
groups." For these Ive observed that the relationship of
'Family Structure and Stability with At hie% einem Was
moderate to small, and that it became even smaller after
we had allowed for differences among students in their
Socio-Economic Status. In this study. we used seven re-
gional groups: Northeast; Mid-Atlantic; Great Lakes;
Plains; Far West; Southwest; and Southeast." We wanted
to find -out whether, with this greater number of groups,
the same results would prevail as before. We thought it
possible that, if they did not prevail. some systematic re-
lationship might emerge between the nature of the region
and the degree to which its students' family structure was
associated with their level of achievement. For example,
we thought that in regions where there was less caste-like
discriminat., in based on skin color. personal attributes
fostered in the family might be more likely to play a role
in achievement. In such I'Vg1011,. it seemed 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 %%Ilia we could give a
meaningful interpretation. We are therefore inclined to

believe that our earlier conclusions, based on the four
regional groups, are still valid. These conclusions were
that Socio-Economie Status plays a much greater role in
Achievement than Family Stricture; that much of the
observed relationship of Family Structure with Achieve-
ment, which is moderate to small. cannot be disentangled
from its relationship with Socio-Economi Status: and
that this result can be interpreted as reflecting the greater
iuc idence of both family disruption and low achievement
among the poorer socioeconorille groups

In our earlier work we classified some of out varialdes
into one set that denoted the fannly's position in the social
structure and another that denoted the nature of the fam-
ily's involvement with the child in its schooling. We noted
that, of the two sets, the latter jdplayed a greater role in the
child's achievement in the North th .n in the South. This
led us to generalize "that color-caste aspects of the social
structure, as represented by Racial-Ethnic Group Mem-
bership, had a greater impact on Achievement 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 a more differentiated series of regional
groups and a greatenr numiber of grade levels, we found
that it had to lie somewhat modified. For instance, if the
southeastern and, to a lesser extent. the southwestern e-
gions, were treated as representing- the South, the generali-
zation was moderately well supported at the ninth and

(,)twelfth grades but not nearly so %yell at the sixth grade.

Nonmetropolitan North. flIC't Mrpni It:III North, minmetropolitan
South. and metropolitan South.

19 The Stati., that make 111) gioup are listed in chapter
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We regarded most of the results at the sixth grade as being
due to the less comprehensive nature of the four motiva-
tional indices for students at that level. However, these re-
sults led us to conclude that our generalization was in need
of further testing by means of survey data that would
provide a more detailed picture of local conditions.

We next 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 exceeded that of s( hoof factors to a
considerable degree. but that it was greater in the South
than in the North. In these analyses. as in our earlier ones,
we found that, for every regain, the unique role of the six
family background factors exceeded that of ten variables
selected to represent the influence of the schoo1.2" We also
found that the unique role of these school factors remained
greater in the South than in the other regions. Although
it was somewhat greater in the Southeast than in the
Southwest, we regarded this as a confirmation of our
earlier findings.

Another earlier finding was that although the associa-
tion of ethnicity with achievement level varied by region
(for instance, it was higher in the South than in the
North). virtually all group difference: of this type could
be accounted for by dit Terence:, in the students' soizil back-
ground conditions. We also noted that 11111(.11 more of the
difference among students in their achievement level could
he explained by factors that were not part of racial-ethnic
group membership than by factors that were. We obtained
similar reults for the regions studied here. The initial
association of ethnicity %% ith achievement level was great-
est in the Southeast and smallest in the Northeast. How-
ever, after all the social background factors a% ailable to us
had been allowed for, these percentages dropped to near
zero.'' It follows that here, too, virtually all the differences
in achievement at. the regional lex el can he explained by
regional differences 111 social conditions. However. a sub-
stantial and usually larger portion of the corresponding
differences at the student level was independent of the stu-
dents' racial-ethnic group membership.

Next, in the last investigation that grew directly out of
our earlier work. we treated both 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 school factors was
much greater than Nye had observed in our previous analy-
ses.22 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 Fur. relating to the nehlNemc»t and to nil ion of the student
as a \chide, and live to 'arena, at ti ilmte, of the teaching staff.

21 The !artiest rC/1):11/111ens, 117, thus, iii OW Soul h,+ f'St, were only
about :i percent.

S 22 1,0 those, tt ith only Achievement a., the dependent variable,
*nil with the motivational variable, as an aspect of Family Back-
ground.



abler, we were impressed by the fact that a more ompre-
hensive set of student outcome measures yielded a larger
role for the latter.

6.5.2. New Type of Analysis

We also performed .t' oral types of analysis not found
in our earlier work. Here. too. 11 e Wort. (1)11(1,1110d 1% ith

differences by region. We hrst ascertained the extent to
which differences among indh idual students could he as-
sociated with their memliership in one of our seven re-
gional groups. We found that these regional differences
were never large.'' We noted that these results might differ
for some of the ethnic groups separately. that is. When all
students were not, a, here. combined in the same analytic
framework. We noted. too, that the rank orders of the
regional means on achievement and the six family back-
ground measures were fairly consistent across grade lev-
els, and that the two southern regions 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 same 1ariables.

Since three principal components were required to ac-
count for the intercorrelations of these regional ranks,
they were clearly not completely interdependent. A mean-
ingful interpretation could be given to these rotated com-
ponents. They were labeled: (u) "general well-being"; (h)
"belief in education and intent to affect one'' future
through it"; ( c) "immediate concern. 11 Ith schooling."
The first of these was the most powerful in terms of va-
riance accounted for.

Finally, we examined the roles of the different 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 in three different
ways: (u) with the individual students as the unit of study

21 l'110 p.1 e,,tit 1r until \ chic \ etTlellt and 11;1(1:11-
Ethnic (;util) Mombor.lop, , nod ul utt .; Irv/ nt ftlf So( n I ?t1,mtmic
Statth, Fel' the 101-U1111111g" 1 percent or

(the "Total" analysis): (h) with the regional means as the
unit of study (the "Among" analysis); (c) with the indi-
vidual students as the unit of analysis after the regional
means had been subtracted from their scores (the "With-
in" analsis). The results of these analyses showed, for the
most part, that the role played in Achievement by the sets
of variables under consider:awn was highly similar for
the t' o kinds of Indic 'dual analyses ("Tot,d" and "With-
in") but quite different for the regional analysis. For
example:

1. The roles of Soio-Ecommc Status and Family
Structure \\ ere more highly confounded at the re-
gional than at the individual level. For all levels,
however. the former played a greater role in
Achievement than the latter.
In the case of Home Background 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.

0. Family 'Background played a greater role than
School at the individual level but was completely
confounded with it at the regional level.

1. At the individual level, we needed the full range
of social background factors (some 1(i in all) to
completely account for ethnic group differences in
Achievement. In contrast, at the regional level we
needed only Socio-Economic Status and Family
Structure, w Inch were both home background fac-
tors.

5. When Achievement and Moth at ion (MTVTN)
were taken together as a set of dependent vari-
ables. the roles of the home background and school
factors were quite similar at the individual level,
but \\ ere completely confounded at the regional
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Chapter 7

HOW FAMILY AND SCHOOL INFLUENCE ACHIEVEMENT IN DIFFERENT
REGIONSII. 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
measured at the ninth and twelfth than at the lower
grades; (b) the dropout rate becomes higher with the
higher grade levels, but more so for some regions and
ethnic groups than others; (r) 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; (c) 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 a 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 ellnic
groups into the analysis. Within each region, whites have
more of the variance in their Achievement accounted for

I That 1., analy.e., performed in terms of all individual students
together.

Table 7.1. At erage Percentage of Total Variation in Achievement Accounted for by Family Background and School,
by Region and Ethnic Group

Ethnic Group
Region W N M 0 PR

Northeast 41 40 36
Mid-Atlantic .... 50 41 35 46 32
Great Lakes. . . 43 38 28
Plains ..... ...... 46 40 33
Far West 44 35 28 33 35 35
Southwest 44 32 31 36 47
Southeast 58 41 39

Total . 51 39 38 32 38 37 32
NO111.-7 . 'Total; W --. White. N Negro. M Mexican. I = Indian. 0 = Oriental; PR = Puerto Mean
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by family background and school factors than do Negroes.
This also tends to be so for about half the other gioups
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 \Vest, but is exceeded by those for
Oriental-Americans in the Mid-Atlantic and for Mexican-
and Indian Americans in the Southwest.olt 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" column 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 as Negroes. In most
regions, however, the role of SES for these two groups

Table 7.2.A% erage Percentage of Common Variation in Achievement Explained by Family Background and School,
by Region and Ethnic Group.
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The percentage of total %ariation accounted for respecti%ely by SES and FSS
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tends to be larger and that of the common portion smaller
than for the "Total- group. Fur all the remaining groups,
the unique role for FSS is lit ger and that of SES tends
to be smaller.

When these values are examined by grade, as they are
in appendix B, the most noteworthy trend that emerges
is for the role of FSS to decline at the higher glade levels,
usually in a progressie manner. But o.en this was more
often the case for whites and Negroes than for the other
groups. For whites and Negroes, then, the independent
role of Family Structure and Stability in Achievement
independent, that is, of Socio-Economic Statusis rela-
tively small. On the other hand. the independent role of
Socio-Economic Status is large for almost all groups,
although greater for w lutes and Negroes than for the
others. Further, the percentages here exhibit no clear-
cut regional trend.

Our next question was

2. When HI.: and PIZCS are analyzed together, what
is the magnitude of their respective roles in
ACHV?

The results, averaged across grades. are given in the
portion of table 7.2 headed "Family Background Fac-
tors." Fur the "fotal" group, the unique role of Family.
Process (PR('S) exceeds that of Home Background by at
least two to one except in the Southeast, where their roles
are more nearly equal. Their common percentage is 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 occurs
for the white., Negroes, Memcan_Ameneans, oriental_
Americans and Puerto IZaitis in ea(li region. and for
Indian Americans in the Far West.-' The most consistent

FM kk :I, tine 111,11:111.4 ui tilt'
S0111.11kkl`-4.

trend by grade level, especially for "Total," whites, and
Negroes, was for the role of PR('S to increase at the
higher grade levels. As before, tabulations by grade are
given in appendix B. The dominant trend, however, is
clearly for the unique role of PM'S to exceed that of HB,
but for these two sets to have an appreciable portion in
common. We are inclined to regard this portion as reflect-
ing the motivational and attitudinal correlates of class
membership; certainly, it v mild he more likely to belong
somewhere in the area covered by our home background
variables. But, as we said at the beginning of this chap-
ter, there is no easy interpretation to be made of the
regional differences uncoxered by these analyses.

Nevertheless, there are instances in which it is possible
to generalize about the typo of interpretation made pos-
sible by these data. A case in point is that of school in-
flueces. 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-
Econoic 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 ethnic groups and fur these "Total"
%allies to be greatest in the Si mt beast. However, the South -
ea .t is not markedly different from many of the other
region... when it is examined off er the ent ire range of ethnic

Ag.ini, the must consistent trend by grade level
Is fmr the values to decline at the upper glades. We are
therefore inclined to «include that this stye:oiling, of stu-
dents into schools is most strongly reflected in the values
for the "Total" group of students. This effect ( if e may
use sot h caie,a1 language) is most, pronounced for Socio-

Table 7.3. % era ge Percentage of Variation in Indic idual Student Variables Associated With the Schools Students Attend,
-by Region and Ethnic Group

Family Structure and StabilitySocioEconomic Status
Region T W N M I 0 PR

Northeast . . 27 27 19

Mid Atlantic . 31 25 11 9 3
Great Lakes . . . 22 18 3

Plains 28 22 13
Far West . 23 16 3 15 16 7

Southwest 19 9 11 11 25
Southeast 34 25 15

Total 30 22 13 13 21 7 3

Attitude Toward Life
Region T W N M I 0 PR

Northeast
MidAtlantic
Great Lakes
Plains . .

eFar West
Southwest
'Southeast

Total

T W

19

N

24

M I 0 PR

21
11 4 2 6 1

9 3 1

11 5 5

8 5 2 7 4 2
12 3 3 4 10
1/ 5 2

14 6 2 7 7 2 1

Educational Plans and Desires
T W N M I 0 PR

5 4 4 9 9 3

11 5 8 9 7 11 10 6
9 4 6 6 5 3

5 4 4 6 6 5
10 4 6 15 15 3 6 4 3 5 8
11 7 11 6 11 7 5 7 4 4

. 22 8 16 11 8 8
14 6 12 10 14 4 / 9 8 6 4 6

1 3

1

1 3

T
Achievement

W N M I 0 PR
Fxpectations for Excellence

T W N M I OPP
17 14 11 3 3 2
28 14 12 13 11 5 3 3
19 9 5 4 2 4
22 11 7 4 2 4
20 8 3 15 14 1 5 3 3 5 6 2
21 7 7 10 21 5 2 5 2 6
38 16 21 9 4 6
30 13 17 11 17 2 11 6 3 5 3 1 2 2'

Study Habits Average
T WNM I 0 PR T W NM I O PR

5 4 5 12 11 10
8 4 6 8 5 15 9 7 7 4

3 6 11 6 4
6 6 3 12 8 6
7 3 4 7 8 3 11 8 3 10 10 3
7 4 6 5 7 12 5 7 6 12

15 5 8 21 10 11
10 4 7 6 8 4 5 16 9 9 8 12 3 4

Tninl, 14, whit, N Nevin, M un I Indian, 0 -- Oriental, PR rneat n Mean
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Economic Status and Achievement. especially in the South-
east.

Our next question was:

. When FR and SCII are analyzed together, what is
the magnitude of their respective roles in ACM'?

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 Far \Vest. for
whom the school factors play a negligible role and the fam-
ily background factors an exceptionally large one. School
factors 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 remaining ethnic groups
(see appendix B). In general. we are inclined to conclude
that the school factors have a greater role to play in ac-
counting for differences in minority group students'
Achievement than in white students'.' 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 ACIIV and PRCS are taken together as a
dependent set, how large is the role played by IIB
and SC ?

The percentages for these sets of variables, averaged
across grade levels, are given in table 7.1. 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 factors.
The MR-squares were not averaged across grade levels,

3 It Should lie recalled that, in this series of analyses, we used
only one ,,hool factor. viz, Student Ilody's Achievement.

' The major excephon etas the Oriental-American group in the

Far Rest.

Table 7.1.A%erage Percentage of Common Variation in Achieve-
ment and Motivation Explained bv Home Background and School,
by Ethnic Group

Ethnic Group
Unique

HB Common
Unique

SCH

Total . . 35 19 46

White 44 16 40

Negro 31 10 59

MexicanAmerican 37 12 51

IndianAmerican 30 17 53

OnentalAmerican ... ... ,47 4 49

Puerto Rican ... .. 43 16 51
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since as of this writing we knew of no upper limit to the
total vartitice that might be explained. However, it will
be seen that, 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 always 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-Americans, how-
ever, the role of home background factors exceeded that
of school factors only in the Far 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 factors 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 a new set of analyses. 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 analyses:

5. How large is the mean 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 ACIIV 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
meansin this case, the mean achievement of each ethnic
groupare expressed in terms of their deviation from a
mean. Here, we departed from our earlier practice and took
the difference between the mean ACIIV for whites and
that for each of the other ethnic groups. By dividing this
difference by the standard deviation of ACIIV for all stu-
dents, we obtained the S units referred to. For example,
in the Northeast we took the, mean ACIIV for whites, sub-
tracted it from the mean ACHV for Negroes, and divided
the difference by the standard deviation of. ACIIV for all
students in the Northeast.

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, A, thus producing an adjusted
mean score that, as previously explained, we expressed in



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 in table 7.5 are S units.'' They were computed
for the following adjustment conditions:

None.--This denotes that no background conditions
have been allowed for.

HB.-This denoteR that allowance has been made for
the relationship of Achievement with Socio-Economic
Status and Family Structure and Stability, the two vari-
ables that make up Home Background.

Fn.-This denotes that allowance has been made for the
relationship of Achievement with Family 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 been 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 because we
subtracted the white g rotip'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 a
lus sign. Since these analyses have not been presented

before, we have included the results by grade level as well
their averages.

5 The computational rationale was:

0 7 IV

Wh(ire
=ttlw white grottp's 1111'an ailtievement

other ethnic gioup'..; mean ailiimenient score
S -7 be standard deviation of all the students' achieN (anent scores
and each of these three values is from a particular retain

Afte{r the means had been adjusted for the relationship FB and.
SC11 with : Wit ', thr tomputatmnal tattonale was

(11 - 11'

\Clere le subscript t denote, the 'Om t, r1 mean :whim ement score
for each group, soul the adjustment is based on that ri gam', total
regression equation.

6 Based On the full number of students who identified themsekes
as belonging to one of the ethnic group, (see appendix B).

The S units, then. express the magnitude 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-Anwricans 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 are very high for
many of the minority groups, and certainly much higher
than for the whites. For Indian and Mexican-American
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 are "getting closer to the whites" at one grade
when compared with another. Rather, we should recog-
nize that the groups differ at the different grade levels. At
the higher grade levels, it is in general likely that the
group will be a more select one, in terms of all the charac-
teristics that make for school attendance, than at the lower
grade levels. And this, because of .varying background
conditions, applies more strongly to sonic groups than to
others. Both considerations. then, should weigh rather
heavily in the interpretation of such results as the ten-
dency of the S units to decline by roughly one-tenth of a
unit per grade as the grade levels get higher. Similarly,
there is no easy interpretation of the fact that Negroes,
for whom there is a slight increase at the twelfth grade,
are an exception to the trend.

In any case, it is remarkable how much the S units de-
cline for the "FB.SCII" adjustment condition. Except for
Negroes and 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 w hites'. In short, once the "HI. SCII" adjust-
ment has been made. the different grade-level values be-
come remarkably homogeneous for any single group.

Table 7.( presents analyses of the same 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 Difference,. in Achiesement by Crude Level, Before and '.fter Adjustment for Social Background*

Ethnic Group' Difference
Grade
Level

Adjustment

None

Conditions

Hp

a

FB FB,SCH Ethnic Group Difference
Grade
Level

Adjustment Conditions a

None HB FB FB,SCH
Indian American ... 12 6 3 .2 1 Negro ... ..... 12 113 .8 .8 .2versus 9 .8 3 .3 2 versus 9 1.1 .6 .6 .1White...... 6 .9 .4 .4 .2 White . 6 1.1 7 5 .1

Average .8 .3 3 2 Average :1.2 7 .6 .1
Mexican-American .. .... 12 9 5 .4 .2 Oriental- American . . 12 .2 0 .2 0versus 9 9 .5 .4 .3 versus 9 .2 0 0 4.1White ' 6 1.1 6 .6 .3 White 6 .4 .1 1 4.1

Average 1 0 .5 .5 .3 Average .3 .0 +.1Puerto Rican .. 12 1 1 .6 .5 3
versus 9 1.2 .6 .5 .3
White 6 1.4 .8 .7 .4

Average 1 2 7 .6 3

All intrias are neizatue unless uthettti,e indicated

°
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Atlantic, the same k true of Oriental-Americans at the
sixth and twelfth grades. In order to reduce the number
of comparisons, which would have been very considerable;
we eliminated the -111f- and "Fr adjustment conditions.

For Negroes, comparison with the lutes produces S
units that tend to be slightly smaller in the Northeast
and Mid-Atlantic than in the other region... iloweVer. the
regional trends are not consistent across levels.

Here, the unit.- increase at the higher levels in 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 made for the relatronship of ACM' with FN and
SCH, it will be seen that the units decline, on the average,
least in the Northeast and most in the Southeast.

Turning now to the Puerto Ricans, we can note that
they tend, on the average, to he the farthest 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 it factor of about 6,

For Oriental-Americans, there are some distinct re-

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 vidues for Oriental-Americans are nearly its large
as the ones for whites and. iifter FB told SCH have been
allowed for, come to exceed it by about 0.2 of a unh.
Hence, the performance of students who identify them-
selves as Oriental-Americans is very different. relative to
that of whites, in the Far West as compared to the Mid-

Atlantic.
The performance of I oilian Americans also differs some-

/
what by region. In the Far West, the values for Indians
are about 0.8 of a unit below liaise for whites, but 0.6 of a
unit in the Southwest. After allowance 1 a.; been made for
I.' It ml SCH, the values are reduced li a factor of about
1 in the Far West and 6 in the Southwest. The progres-
sively lower values for the upper grade levels may, as we
already suggested, reflect the high Indian dropout rate.

Similarly, the tallies for Mexitan-Amei ican students,
as measured in terms of S units, tend to be slightly farther

1,/behind the whites' values in tl t Far West than in the
Southwest. After adjustment. li wever, thelunts are more
nearly equal, as can he seen from the smaller differences
in the "F11, SCII" columns.

To sum up: it is clear froJii these .inalyses that most, if
not ;HI, the differences bet seen the whites and the other
ethnic groups in each regYon can he accounted for by va-
rious social background factors. There is however, another
way of looking at such regional variations, and that is to
see how the members of each ethnic group differ among
themselves. For example, we may observe that whites in

the Northeast ha ye a higher average achievement level
than whites in the Southeast. Ilow large is this type of
regional difference. relative to the total differences 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 in individual stu-
dents' FR and ACII \' can be as.;ociated with their
regional locat ion?

It will be seen from table 7.7 that these percentages
(averaged here across grades) are net er large. The larg-
est ones in most cases, are for Achievement, Socio-Eco-
mimic Status, and Family Structure and Stability, and

Table 7.6.-Selected Ethnic Group Differenccu in Achie%ement by Region and Grade Level, Before and A ftaAdjustment
for Social Background Conditions

Ethnic Group
Difference

Grade
Level

Northeast

None FB,SCH

MidAtiantic

None FB,SCH

Great

None

Lakes

FB,SCH

Plains

None FB,SCH

Far West

None FB,SCH

Southwest

None FB,SCH

Southeast

None FB,SCH

Negro 12 9 5 11 3 9 .3 13 4 1 1 .4 1.3 .2 1.2 .1

versus 9 11 4 10 .2 1 1 .2 9 .2 1.1 .2 1,2 .2 1.0 0

White 6 1.1 4 10 .2 1.2 .2 1 0 .1 1 2 .3 1 1 .3 1.0 0

Average 10 4 10 .2 1.1 .2 1 1 2 1 1 3 1.2 .2 1.1

Puerto Rican .. 12 1.4 .2

versus 9 1.2 .1

White 1.3 .3

Average 1.3 .2

Oriental-American .. 12 1.1 .6 .1 +.1

versus 9 .6 .1 0 +.2

White 6 .2 .1 +.3

Average .8 .3 .1 4 2

Indian American . . 12
.6 .1 .5 0

versus 9 .9 .2 .4 .2

VJliite 6 .8 2 3 .2

Average
.8 .2 6 .1

MexicanAmerican 12
.8 .2 .7 .1

versus 9 .9 .2 .7

White 6
.9 .3 .9 .4

Average
.9 .2 .8 .3

A11 entries are negative unleie otherwise indicated.
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Table 7.7.Average Percentage of Variation in Individual Student Variables Associated With Regional Location.
by Ethnic Group

Variable T W N
Ethnic Group

0 Average
SocioEconomic Status . . 33 23 33 3 13 .7 1.9Family Structure and Stability 10 3 .0 13 2.7 53 19Expectations for Excellence .... 3 3 0 0 13 13 5Attitude Toward Life 10 3 10 0 3 7 6
Educational Plans and Desires ...... . 10 7 .6 0 7 30 10
Study Habits 3 .0 .6 .7 23 23 1.0
Achievement 53 2.0 53 .0 .7 53 3.1Average 17 .9 1.5 .3 1.%3 27
Naas. T = Total, W whrtr, N Negro, M Mexican, I Indian, 0 = Oriental.

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 Americans, 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 grade;. whereas for
the "Total" group, Negroes, and Oriental-Americans, the
percentages for Achievement and Socio-Economic 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 hay on these
variables. for the different ethnic groups?

As will be seen in appendix R, 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 thema 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 roeer»s with schooling." Here the
Plains again ranked highest and the Southwest
lowest.

3. "Belief iii ednati'm and intent to affect one's
future lot in We through it," Here the Mid-Atlantic
ranked highest and the Southwest lowest.

For Negroes, we discovered four rather different sub-
groupsdifferent, because the variables were combined
differently from the whites':

1. "Achieveme»tspeeitic." Here the Northeast
ranked highest and the Southeast lowest.

2. "Affective well-being." Here the Plains ranked
highest and the Far West lowest ;

3. "Economic with intent to affect one's
future lot through ediwation." Here the Plains
ranked highest and the Southeast lowest.

4. "Intact family situatitm and its correlates." Here
the Plains 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 Soio-Economic Status. Indian
Americans in the Far West ranked higher on both Socio-
Economic Status and Achievemenk than they did else-
where, but the ones in the Southwet ranked highest on
the remaining variables. Oriental-American students in
the Far 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
asnother in any absolute sense; it all depends on the ethnic
'group and variable under consideration.

It remains for us to ask : What is the magnitude of the
role played in ACM' by FR and SCII at the individual
compared with the regional level?

As in section 6..l we used two kinds of individual
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 feasible, viz,
"Total," whites and Negroes. Let us first examine the
"R-square" columns, which indicate the respect iv' roles
of Socio-Economic Status (SES) and Family Structure
and Stability (FSS) at each level. At the individual level
(the "Total" and "Within" values), the range is from 27
to 13 percent of ACIIV 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 /VFW 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 has the largest role at
both levels. For all three groups, then, Socio-Economic
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Type

Table 7.8.--p.tierage Percentage of Variatko in Achici anent Explained by Family Background and School for -Total,"
"Among," and "Within" Region Analyses, by Ethnic Group

Home Background
White Negro

Common Unique RSQ Unique Common Unique RSQ Unique Common Unique
FSS (SES,FSS) SES FSS (SES,FSS) SES FSS

Total
RSQ Unique

. :( SES,FSS) SES

Total .. 27 bi 29 4 18 84 13 3 15 84 12 4

Among 97 26 70 4 87 80 10 10 90 74 15 11

Within 25 67 28 5 18 84 13 3 13 82 13 5

Type

Total
RSQ Unique Common

(HB,PRCS) HB
Unique
PRCS

Family Background
White

RSQ Unique Common
(HB.PRCS) HB

Unique
PRCS

Negro
RSQ Unique Common

(HB,PRCS) HB

Unique
PRCS

Total .- 38 21 49 30 35 11 42 47 24 22 33 45

Among 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

Type

Family Background and School

Total White

RSQ Unique Common Unique RSQ Unique Common
(FB,SCH) FB /SCH (FB,SCH) FB

Unique
SCH

RSQ

(FB,SCH)

Negro
Unique Commcm

FB
Unique
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 he used to account for \ liquidly all the regional
differences in Achieerent. Only for the "Total" group
is it possible to use Family Structure and Stability for the
same purpose.: Some ariations in these results can he
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 it-squares. which measure the
relative roles of Home Background and Family Process,
range from 24 percent at the hulk alual level to 100 per-
cent at the regional level. For the "Total" and "Within"
analyses, the highest ;due is 3S percent (the "Total"
group) and the lowest 21 percent (Negroes). Fur the
"Among" analysis, however, all anance in Achievement
can be accounted for by the two sets of ariables.

The Percelltag.o sallies for the two sets show that, at
the individual level, the unique role of NU'S exceeds that
of HB. This effect is somewhat more marked for whites
and Negroes than for the "Total" group, and for the
"Within" than the "Total" level. At the "Among"
level, however, most of the aviation in Achievement can
be accounted for nearly as well by either the HB or the
PRCS set, since their roles are so e.:tensively confounded.
The results by grade level are consistent with this con-
clusion. N.

Finally, the "Family background and School" section
of table 7.8 shows"that, at the two levels, the
percentage of variation in Achievement that can be ac-
counted for by these two sets of ariables ranges from 31!
percent (fiut Negroes :) to 51 percent (for the "Total"
group). At the regional level, however. they account for
100 pereerA. Almost as impressive is the regularity with
rhich the role of FB exceeds that of SCII, though it does

7 For the "Total" group, SES ocounts for 96 percent, or 70 t- 21;,

of the cotornoh ariance anti FSS for 7 -I, 1)r 70 -4-- , percent.
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so most for \\ hays at the mill\ lanai level. At the regional,
level, the roles of these two sets almost completely over-
lap. Again, the results by grade level follow the same
pattern.

7.4. SUMMARY

In this chapter we conducted analyses for separate
ethnic groups in sewn regions.' (1rotuhs were m(111(1(41111
an analysis only if they were adequately 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-Americans 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 were used.

We first examined the role of Family Structure and Sta-
bility in Achievement, before and after allowance had
been made for Socio-Economic Status. \\'e found that, for
Negroes and whites in all regions, it had hardly any role
that was independent of Socio-Economic Status, and not
much more for the remaining ethnic groups. On the other
hand, Socio-Economic, Status evidently played a large role
in the Achievement of all groups, especially whites and
Negroes. There did not seem tq be any clear regional trend
in these results.

We then examined the role played in Achievement by
Home Background and Family Process, when analyzed
together. We found that, for almost all the ethnic- regional
groups, the motivational variables represented by Family

"The ,,een regtotm, were; Northeast ; Mid-Atlantic; Great Lakes;
Plains; Far We,,t ; Southwest and Southeast.



Process played a greater ride than the socioeconomic fac-
tors represented by Ilene Background. but that there was
substantial overlap between them. There were sonic re-
gional trends, but they defied interpretation.

We went on to perform similar analyses for our sets of
family background and school factors. In our earlier
works, we had found that although the role of Family
Background exceeded that of School, we had found indi-
vidual differences in Achievement among minority group
members showed a greater association with school factors,
both before and after alkmance for family backgrouild
factors, than they did among w lutes. Moreover. this etrect
seemed to be more pronounced in the South than in the
North. Ilere, with a gredter number of regional group-
ings, we found much the same results as before. The one
major exception was the Oriental-American ,sroup in the
Far West. for whom School played a very ',mall role and
Family Background a Nery large one.

We had observed in chapter ti that. for ill students corn-

pined, the role of school factors v, as much greater than
that of home background factors when the dependent va-
riable included Family Process than when it was confined
to Achievement. Ilore, we flumil that the same was true
of each minority group treated sw,arately, although less
so of Oriental-Americans than of the others. For \vhite,
however, the role of home kil'kground factors exceeded
that of school factors. These results tended to prevail for
a majority of the regions, although it should he borne in
mind that our analyses were conducted only for the sixth
grade.

Our concluding series of questions focused on Family
Background, as set of variables that consisted of Fionik
Process combined with Home Background. and on School.
a set of I() school-related tau iahlts:. We began by compar-
ing the difference ih average Achieement bet \\ eon whites
and selected other ethnic groups in each region. both be-
fore and after the relsdi,ifiship of Family Bic kground and
School factors within t hat tegton had been allowed for.

TA

We found that, in almost all the regions. minority group
students wt.), e, on the average. about one full standard
deviation below the \\ Intes in )Achas cnient. This differ-
ence. how ever, was gia .fitly reduced or even eradicated
after Fanilv Background and School factors had been
taken into account. The major exception was the Oriental-
Atrorican group in the Far West. which was very close to
the MiteIle group , and came to surpass it after this
adjustment had been made.

We then examined the role of regional location in
Achievement and Family Background. and found that it
was never large. It was greatest for the A( Inevement, and
for the family background factors of Socio-Economic Stat-
us and Family Structure. Oriental-Americans, Indians,
and Negroes were the ones most affected in these respects
by their regional location, but it could not be 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 rob 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 an analysis worthwhile. For
both groups we found that. at all levels, most of the varia-
tion in Aclue villein could be accounted for the simple
variable of Socio-Economic Status, and that very little in-
del), silent influence could be ascribed to Family Structure
and Stability. At the regional level, moreover, the role of
Family Process was almost completely intertwined with
that of Home Background, though it continued to appear
as the more influential of the two at the individual level.
Sum lar statements could be made about the roles of Fam-
ily Background and School. Ilen«) the I egional differences
in Achievement were never large and, for whites as for
Negroes. could be accounted for in great part if not in
full by a I:1 rge variety of background Nom., both singly
and in combination.

73



Chapter 8

HOW FAMILY AND SCHOOL INFLUENCE ACHIEVEMENT IN DIFFERENT
REGIONSIII. BY METROPOLITAN AND NONMETROPOLITAN AREAS

Differences between inner-city and suburban schools are
often referred to as if geographical locie on were in itself
a major determinant of educational quality. A moment's
reflection will show that as long as schools can be con-
structed in an area. this is not or at least need not be the
case. It may he, however. that certain geographical distinc-
tions, particularly that between inner cit. and suburb. are
useful indicators of social and economic differences that
affect educational achievement independently of the ones
dealt with so far in this report.

Already in the Achievement Study, where all the States
were distributed. in most of the analyses. among the two
regional groups of North and South, we found that the
distinction between metropolitan and. nonmetropolitan. as
defined in terms of standard census tracts. did yield cer-
tain variations in Achievement and its correlates ( May-
eske et al., 1973a, chapters 3 and -1). II ere, with our seven
regional groupings, we found that the distinction still 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 means of the same stat ist teal techniques
that we used in the previous two chapters. However, in
order to apply them to such a large number of groups. we
had to devise a special analytic frAmework. which will
have to he described before we go on to discuss the results.

8.1. A SYSTEMATIC FRAMEWORK FOR ANALYZING
GROUP DIFFERENCES

Suppose we have a very large sample and want to deter-
mine whether or not certain subgroups in it are different
enough to keep separate. We decide to break it up and find
out. But how? In the present case, we can classify students
as to whether they reside in one of the seven regions.
Within each region, they can be further classified as to
whether they reside in a metropolitan or a nonmetropolitati
area. For these 11 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 enough to the explanation 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 in were the group/ means, and not
the way in which one set of van tides reLtes to another,
that is, in regression analysis. But since we are. we need
to ask the following questions:

gY

1. How much of till rIt r ad o», 1n the slt Of ()upended
rfIrtoldes CON be a.,,socutteof o ilh curb of the slope
tartars'' There will he 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 slope of slopes). If we note that one or more
of the classifications accounts for a substantial por-
tion of the variance in the set of dependent vari-
ables, then we need go no further, since we will
want to use each group's own slope and intercept.
However, if it looks as if the grand slope will do
just as well, then we have to ask a second question:
Hole much of the cot lane( in the mt of dependent
roroddes con br ossociated with each of the inter-
cept factors? 2 By "each" we refer to the fact that
each of our two classifications will have not only
its own intercept factor but one for each of its
possible interactions. If a substantial portion of the
variance is associated with one or more of the in-
tercept fi etors. then we may want to use the same
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 is tantamount to saying that we do not need
them-group-distinctions at all.

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 involves 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 examine the relationship of our Achievement corn-

In a regression equation of the standard form:
Bi,V, 1- MA',

is referred to as the nrlerer pl and the other I? values as the
slopes (more correctly, pornol stuffs).

2 There is no factor for the grand intercept, since it is merely a
constant for the grand slope In other Nord,, only one grand inter-
cept is needed

3 In our earlier framework of unique and common variances, we
vxamlned only the variance independentl associated with each fac-
tor. It i., also possible to examine the higher-order commonalities
for these factors, although we have not done so here (for further
detail, see Heaton, 197310.
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polite (ACIIV) \ith our Soda-ECo110111V (SES)
index, for the 1 I group, mentioned earlier (7 region:, mul-
tiplied by 2 t'pes. iirea . The -lope and intei rcpt lictors,
and the total \ ariance In Acll V alt minted for ltv thesis

factors (the "Total

Source of Variation

R-,(111art...). its follo\s

Intercepts Met nonmet
Region (R)
MR Interaction

Slopes Z ,Grand Slopes)
MZ Interaction
RZ Interaction
MRZ Interaction

Total Rsquare

Unique Percent

42
0
0
0

31

It Will he -tell that. If we tocti, on the relationship f

\\ ith SES I or "use S 'S a, a (ocaridte," as m-
statistician, would sa\ 1. only :1 1 percent of the vii tam e
in A(IIV (the "TotAl R--(itiare-) can he

the 'trattivlog t"I' The moque Pereentage- 111 the h"41v
of the table have been di \ ale,' by this aitnt to nt,Ake tia.t

repre-zent the-percentage of common \ dilative that can be
uniquely ,t.-ociated with eadi 1.0 tor. Reading this table

from bottom to top. \ve t an ithser\ e that the 'Menut ion
factors for the ,lope are all zero, vt,liereds the tiercentitge
associated \vith the grand --lope 1. as huge a. 12. These

results indicate that a «minion ,lope ,anTice for the

different groups l'roceeding to the intercepts. we find

that both the intent( tutu ,ind the -Metropolitan-
Nonnietropolitan" percentage, are negligible, -\\ lobe the

-Region- pelt etag'e i. hrge enough to 11,11 it

might be :t good idea to use a (hire! ens inter( opt for eat II
region. In closing, ni,tv note that 19 percent. the -aim of
these values, in(( ate, how two li of the common 1, ;mance
is accounted fill lty these fa( tor, uniquely hi ollicr or(1,,
51 percent I 100 19) I- confounded among them Oils in

more techni al latig,uage lies in the highet -older com-
monalities.

\Ve performed \ se, ut a sequentiod mariner,
graduall\- Increa,Ing t he number of co\ aridtes for eat 11

ethnic, group -iii itch-, fot Jed when

ethnicity \vas included .1, a (l iterion of clii,siticat
Thee analyses are 'dim\ n in Appendix r Whether vt,e used

alone as the dependent ydriable (t1 (,)nilttint,1 it

with the motivational vart,thje, the showed that

the slope interaction percentage-, \%er(. alut.t ah\-;tys neg-
ligible or zero, Or. In other \\ ords, that a common slope
\vould suffice for each of the group,. \\ien the ethnic
groups were kept s('Parite, these same Analyse; showed
that a separate intercept for both region and area, night
be desired 011 o(T.ision. depending upon the particular
ethnic group. But when \\ e brought the slittol variables
into the analysis, we found that -AT:irate inter( epts\vere
not needed. I 10\kever, when ethnicitt , as defined by our
ethnic groups, was included in the same fratue\vork as a

criterion of ( lassification, the analyse, showed that a sep-
arate intercept 11(ls: WarnIllted for each ethnic group
lint not for the regional 01' met ropoluan ( las.ificatnins.
Intercepts for each separate ethnic group welt. also needed

as the school \ aridbles were brought into the analysis.
What these result, suggested to us was that the school

candble, as it were picked up both ethnic gloup and re-
gional difference.. For this reason, we shall concentrate
here on relationships of this t' pe. Ilut first, let us illus-
trate the preceding, remark, \\-lilt some andlee, in which

a common slope is used for all 14 groups. ily systematically
enlaging the set of regressor variable; to the point at
which, finally, we bung the ,chool vai iahle. into the analy-
sis, we shall be able to examine the dimitushing need for
separate intercept.. In order to capture the ethnic group
ultercePt:', we shall ( arrY along our variable that de-
notes etlinn ity. called Racial-Ethnic Group Membership
I IZETII ) It \\ dl be recalled from chapter 2 that this vari-
able cdpt tire, the mean (Inferences ,thong ethnic groups
hy is,igning to each student the mean A('II\' value for
member, of hi, ethnic group. Since a common slope will
;,tiffice for the different geographic and ethnic groups, this
mean. that RETI1 \vill pick up the equivalent of differ-
ences 111 the group intercepts.. As for the dependent vari-
able. sometime, it will be Al M' alone. and sometimes
AC11V L0mbined ith the mot! ,ttion,d ariables. For both
type, of analysis. the set, of (o\ at late,

It!rgiossol scfsi

.lrlirtitliltPit
F.ETII

irhon the fit ii/ 11010 tit SO

D.111111'11. \ ,11101 tcio-1;( ononn( StA t

IRETH and SF5)
Ethnicity and clinic R.0 k}n puma
(RETH and 11B)

1. Ethnicity and Family Background
METH and -11-14

5. F.thnicity, Family Background. ,ind School
(RET11, VD, and S('11)
.1c1th ,(1)10 tic Una 31(it 1 I fit mil

1 Etlinnt (IZ TI)
2. Etlinicit- and Sochi-I:co/1(mm St,Itit,

(ia:TH and SFS)
tlinicit,v and home Background

currii and 11B)
1. Ethnicity. Home 11,o kground, and So hoot

(RETII, fill, and S('l I)

It \\11 he seen floral the "Total ll-square" ro\ of the
"Achie \ ement" section in table S.1 that from 2:1 to 2.1
percent of the total ariance in Atli V p. ()Mite(' for by
etlini( sty and the st rat if tug fa( tors Et linicity and I lome
11aekg,round account for some 19 pert tot more, and Eth-
nicity and Family Background for :mother 11) percent.
Finally, when Famtly Ilack.trouttil and !School are brought
into the analysis, over 5 percent of the variance is ac-

,Vote Horne ii,i41,,L,noind eon-i-t, t,f So.lo-FA olionn- Start' top,ctlif,r ith Faintly Structure .11111 SI:011111y (I:SS) anIlly 11,1( kground
Mom Ktk.gniold 1,144,lii \kith Ntotoation 111)10 in 11-1 '')\ an ttc- Iwo- than in appt tides (' because We

%kyr( dvaling vith ,niallpr nutul,cr ttf ihteraction factor, or the ,411111)1P, ,(1. t11hle ( I of append'', e
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Table 5.1.Percentage of Variation in Achievement and Motivation Associated With Family Background and School.
by Region and Metropolitan Location: Total Students

Source of Variation

Intercepts M

a
0
ti

Ethnicity
_. __

1

ri

2
/

MR 1 1 1

Common Slope . 79 79 71
Total R-square 24 24 23

Grade Level 6 9 12

Source of Variation Ethnicity

Intercepts M 0 1 2
R 2 5 5
MR . 1 1 1

Common Slope 23 24 24
Total MR-square 85 86 87

Grade Level. 6 9 12

-17-

Dependent Set: Achievement
Ethnicity and

Socio-Economic
Status

Ethnicity

Background
Home

and Ethnicity
Family

Background

and Ethnicity, Family
Background
and School

0 0 0 0 0 0 0 0 0 0 0 0
2 2 .3 2 2 3 2 2 2 0 0 0
1 1 1 1 0 1 0 0 0 0 0 0

85 86 80 86 87 81 88 90 87 90 90 88
35 37 34 36 38 34 43 49 50 49 53 54
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
Status Background and School

0 0 1 0 0 1 0 0 0
2 4 5 2 4 5 0 0 0
0 1 1 0 1 1 0 0 0

40 52 49 50 58 52 71 79 75
88 90 90 89 91 90 92 93 93

6 9 12 6 9 12 6 9 12

counted fin. For the unitized percentages (i.e., the ones
with the "Total R-squaes" di% oled out). which are in the
body of the table. we can note that the common slope ac-
counts for increasingly niore variance a-. more variables
are brought into the analysis. In addition. the small per-
centages for geographic location ( viz. the ones for "M"
and "R") get progressi%ely smaller as more van:dile:, are
brought into the analysis. finally reaching zero with the
school factors. This means that, for .t compreliensne set
Of covariates. such as Ethnicity. Family Background, and
School. separate intercepts are not needed; a common slope
and a common intercept will suffice for all 11 groups,.

Results similar to the-,e Were obtained for the multi-

in the previous section. to pick up both ethnic 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 variables, viz, Student
Body's Achievement instead of individual student Achieve-
ment and Study Body's Acluevem(flif and Motivation
instead of the individual student achievement and moti-
vation;LI variables. For ethnic group differences we used
RETIE and for regional differences a 6riable that classi-
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-

variate anaiyses_in nhic li A(hievernent and Motivation ieen tretropoUtau _and nonmetrupolitan areas. Thiswere taken together a the dependent set. That is. the
"Total MR-squares" can he seen to increase as more vari-
ables are brought into the analysis.' Ilie unitized percent-
ages in the body of the table show that the percentage ac-
counted for by the common slope increases progressively
as more variables art. brought into the analysis. In similar
manner, the percentages for the geographic intercepts
("M," "RR," and "MW') tend to decrease, finally attain-
ing zero with Ethnicity. Home Background. and School.
Hence, for Achievement taken either alone or together
with Motivation, we can use a common slope and a com-
mon intercept as far as _these 1 I geographic groups ale
concerned. In the next .&t ion, then, NNe ;Mall try to filid
out if we can dispense with these groups altogether.

8.2. GEOGRAPHIC AND ETHNIC CORRELATES OF
SCHOOL DIFFERENCES

Because differences among schools tended, as we said

4To convert to an upper lint of one, siropIN divide these per-
centages by the total number of dependent vanable,, Mitch in this
case is five (Beaton, 1973a1.

7

variable, which we called Rural-Urban Location, was
coded so that inner-city and suburban schools received a
high value, while small-town and rural schools received a
low one.

Correlates of school and ethnic group differences are
given in table 8.2." 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 multivariate 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 lie more highly associated
with these variables alone than when combined with the
motivational set. Although the geographic variables (num-

For the States that made up these g roupi sev chapter 2.
"We used sixth-grade students and their schools in these analyses

bee:up-se the, maxonved the number of schools.
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Table 8.2. -- Percentage of Variation in Geographic anilliebgal Variables Associated With'Student Body and Ethnic Group
Differences, for Sixth-Grade Students and Their Schools

ansigraphle and School Variables

School Difference in Student ody
Individual

Achinvomin. Student Ethnicity
Achievement' Motivation

1. Regional Location ............. 12 3 3

2. Rural-Urban Location
0 2 2

3. 1 and 2b
13 5 5

4. Teaching Staff's Teaching Conditions 42 9 19

5. Teaching Staff's Preference for Student Ability Level 19 4 10

6. Teaching Staff's Training and Salary Levels 2 2 0

7. Teaching Staff's Ethnic Composition 56 12 40

8. Teaching Staff's Verbal Skill Mix 45 9 19

9. 4-8b
75 12 45

10. Student Body's Achievement
38

11. Student Body's Expectations
14

12. Student Body's Attitude Toward Life
/18

13. Studeillt Body's Educational Plans
15

14. Student Body's Study Habits
15

15. 10-14b
40

There were 123.305 students. with their 2.372 schools. included In these analyses

b Squired multiple eorcelstion for the 1. ariables designated.

hers 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
teaching conditions (number I). their ethnic composition

(number 7), and their verirtl 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 variable denoting ethnicity. Here the student
body variables become relevant. As before, the association

of the geographic variables (numbers 1 through 3) tends
to be small. while that of Teaching Staff'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 brought into the analysis, 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 nit" some (though not all) these geo-
graphic differences. Since the association of these geo-
graphic variables with school and ethni group differeiwes
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; (a) the percentage of variance in achievement

and Motivation that lay among and within schools and
ethnic groups; (h) the percentage of variance for each of
these levels that could he explained by a regression analy-
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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 Limo
Among and Within Ethnic Groups and Schools at the Sixth Glade

Schools Among
Ethnic Groups

Within Total

Among 21 11 32

E,: All E,: Sixty-nine E, : Seventy -nine

E. All E: Seventy-six E2: Eighty-six

Within 3 65 68

E1: Nine E,: Nine E,: Nine

Total 24 76 100

E,: Ninety-nine E: Seventeen El: Twenty-seven

Nora - There were 12.1.305 students.
analyses.

with their 2 :472 schools. included in Own

bottom right-hand corner of the table signifies that the
total variance in Achievement hits 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
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 Ilea
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-
Alice among students is independent both of their ethnic
group membership and of the type of school they attend.



en, the variance at the within- school /within-
ethnic -group level considerably exceeds that at any of the
other three levels. One conclusion 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 common to all
these levels: Socio-Economic Status, and Family Structure
and Stabilityeither the students' or the student body's,
as the case might be. In tables 8.3 and 8.4, the percentage

Table 5.4.--Percontage of Total -Variation in Adder...at and Moti-
vation That Lies Among and Within Ethnic Groups at the Sixth
Grade

Schools Amen,
Ethnic Groups

Within Total

Among 4 6 10
El: Forty : Twenty-one E,: Twenty-three
El: All Twenty-six £2 Thirty

Within I 89 90
El: None E,: Four EI :Four

Total 5 . 95 100
: Forty El' Sox El: Eight

Non.There were 123,805 students, with their 2.372 schools. included in these
smarms.

of variance in Achievement explained by these two vari-
ables at each level is prefaced by the expression "El." 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 "E2." To sum up:

Regressors for:

1. Socio-Economic Status
2. Family Structure and

Stability
Es

1. Socio-Economic Status
2. Family Structure and

Stability
3. Two geographic

variables
4. Five teaching staff

variables

In table 8.3, the among-school analyses {top three resll,
"Total" column) show that some 79 (Et) to 86 percent
(E2) 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 (Et) to 76 (E2) 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 ethnic
groups can be accounted for by either the Et or the E2 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 within
schools, both among and within ethnic groups (i.e., the
"Within" row) can be accounted for by this same Et 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 El set. This is tine
neither for the analyses within ethnic groups (only 1/
percent accounted for) nor for the total variance (only.
27 percent).

Similar analyses for Achievement and Motivation com-
bined are giyen in table 8.4. In order to make these analy-
ses comparable with those in table 8.3, we converted the
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
p'revious one. But it is worth pointing out that most ofour
prior conclusions hold to an even greater ,extent for the
multivariate case. The following observation seem partic-
ularly noteworthy:

1. The variance among schools and ethnic groups is
very small.

2. The group percentages for the within-school, With-
in-ethnic-group, and within - school /within -ethni
group analyses are all 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 schools 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.

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 Ind*.
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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 ethnic groups.

8.4. SUMMARY

In this chapter we used a new analytic technique 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-
politandiffered in the ways that school and family
seemed to influence the achievement and motivation of/ethnic groups, both singly and in combination. We fot nd
that the degree of relationship could be considered si ilar
that is, a common regression slope could be 'usedfor
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
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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 explanatory 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 little 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 trying to explain were to be found
mainly within schools and within ethnic groups. We shall
return to this subject in our final chapter.

go
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PART 4: SPECIAL TOPICS

61 /



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 very 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
review the correlates of these differences and then go on
to see which of our variables help most in accounting for
them. Fatally, we shall compare the roles of sex, ethnicity,
and school in achievement and motivation.

It 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 variable:, 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 (i.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 a

Variables _Indian 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 Stability 03 03 02 07 03 02 05 02 05 03 02 00
3. Expectations for Excellence 00 -03 00 __00 -01 -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 13 11 14 11 09 13 12 08 10 12 11 11
7. Achievement 11 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 Variables 07 14 15 08 09 12 07 18 31 04 01 06

10. Multiple Correlation 1.7, 9 21 21 34 19 18 28 19 22 35 17 16 18
Grade Level 6 9 12 6 9 12 6 9 12 6 9 12

Variables Oriental-American White Total Total (A)b

1. SocioEconomic Status 09 02 09 -01 01 00 -01 00 -01 -01 00 00
2. Family Structure and Stability 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. Attitude Toward Life 03 11 11 00 08 08 02 08 07 01 08 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 04 -06
8. Multiple Correlation 1.7 25 12 16 21 23 30 19 19 26. 19 19 26
9. Ten School Variables 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 6 9 12 6 9 12 6 9 12 6 9 12

a The numbers and percentages of students and schools by ethnic group are given in table I11
b "Total (A)" denotes adjustment for ethnicity (i.e., for the relationships among ethnic groups).
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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. Ilere, we
brought in the ninth and sixth grades, which have lower
dropout rates (though it should be remembered that most
of the dropouts at these grades are members of minority
groups, especially Indians and Mexican-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 reflect boy-girl differ-
ences because it is a composite of all the measures avail-
able to us. Thus, it may well be that boys score higher than
girls in mathematics while girls score higher than boys in
the verbal areas (especially at the higher grades, where
students are allowed to specialize). 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-Economic
Status and Family Structure and Stability for-the 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-Economic Status.
Are Oriental-American girls really better off than Orien-
tal-American boys, or are they just more likely to say so?

We would be more inclined to believe the latter.
In examining differences for the motivational

variables, we can note that the correlates 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 Desires, how-
ever, there is a moderate difference between boys 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 reverm is 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 sixth and twelfth
grades and for Puerto Ricans and Oriental-Americans at
the sixth grade. None of these departures can lie called

large.
When boy-girl differences are taken as the dependent

variable and the first seven %aiables in table 9.1 as the
regressors, the results range from a high of 0.32 (i.e.,
about 9 percent of the variance), 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 boys and

girls to answer the same types of, questions differently,
though of course they also reflect real differences in their
standing on the separate variables.
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For the 10 school variables the multiple correlations
range from a high of 0.31 i i.e., 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 sa lie characteristics of the sample as the previous set
of correlations, plus differences between schools in their
dropout rates. They are clear:y 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-
bined. By comparing the squared values for rows 8 and
10, we can see that the school variables seldom contribute
much more information than was contained in the first
7 variablesusually. less than 1 percent.

These results, as well as those in :ipPendix D, show that
the differences between boys 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

rade. and for Study I labits at all three grades, seemed to
indicate differences btrge enough to warrant further
analysis.

9.2. SEX DIFFERENCES IN EDUCATIONAL PLANS AND

STUDY HABITS, ADJUSTED FOR BACKGROUND
DIFFERENCES

We have seen that boys 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 exampleor, to use
our variable's technical name, Educational Plans and De-
sires (EDPLN). The first column of table 9.2 shows how
much of the variance in EDPLN was associated with being
a boy or a girl before the association of EDPLN with any
other variables had been taken into account.' The second
column, labeled "After." shows how much variation in
F.D1)14N is associated in each case with being a boy or girl
after EDPLN has been adjusted for its relationship with:
(a) Socio-Economic Status, with Family Structure and
Stability; (i.e.. Home Background); Ili) the ten school vari-
ables described earlier; (c) Achievement; (d) the three
motivational measures of Expectations for Excellence, At-
titude Towa-rd Life, and Study Habits.'

2 new a boi, or girl treated an a simple dichotomous variable
on which girl,. were scored high and boys low. The "Before" values
ace merely the situated corn 'atom, from the appropriate entries of
table 9.1. rounded up.

3 The computational ratonale for these unique variances, as we
often (all them, was:

IT() lemys, 0) kmd (0)
Where
s heing a boy or girl
( :41 other variable,.
lesQ the squared multiple correlation for the set that follows it

in parentheses.



Table 9.2.Percentage of Total Variation in Educational Plans and Desires and Study Habits Associated With Sex, Before
and After Adjustment for All Background Variables

Dependent Variable: Educational Plans Study Habits
Ethnic Group Before After Before After Before After Before After

IndianAmerican 3 3 2 1 1 1 2 4
MexicanAmerican 2 2 1 1 1 2 2
Puerto Rican 2 2 1 0 1 0 1 0
Negro 0 0 2 1 1 0 1 1
OrientalAmerican 1 0 2 1 0 0 2 0
White 2 2 3 3 2 2 3 3
Total 2 2 2 2 2 1 2 2
Total (A)a 2 2 2 2 2 1 2 2

Grade Level: Twelfth Sixth Ninth Twelfth
"Total (A) denotes adjustment fur ethnicity (I e , 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
rpmnins_at.11_thrTighout. whatever it was that_
might have given rise to the boy-girl differences in
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 correlattur-of 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 variablesa set
of 16 variables in all. It will be seen that, for nearly all
groups, the percentages :ire small for the "Before" condi-
tion and tend to stay about the same or decline slightly
for the "After" condition. T.lie 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
gradean increase that can be attributed t\o 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 allowance is made for other back-
ground factors. It is difficult,for us to say 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-
tive4o ethnicity, and how much of the variability is left

unexplained by either? Table 9.3 shows the "Among" and
` /Within" 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-
sociated with sex. Reading down the "Among" column, we
can note ihat at grades 9 and 6, only 2 percent of the van-
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 percent of 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
variation within these groups than among them. Hence,
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,Ithen, 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 ethnicity.

For Achievement, the picture changes somewhat: eth-
nicity assumes 20 to 22 percent of the explanatory power,
while differences associated with sex are 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 stuclext
variability unexplained, or not much less than for the
motivational variables alone.

4 The computations in this table are based on a smaller number
of students than those in the previous chapter. Accordingly, the
percentages reported here are slightly lower.

85



Table 9.3.Percentage of Total Variation in Achioement and Motivation That Lies Among and Within Groups Classified
by Sex and Ethnicity

Levels

By Ethnicity
Expectations Educational Plans

for Excellence Attitude Toward Life and Desires Study Habits

, Grade Among 'Within Total Among Within Total Among Within Total Among Within Total

B

y

Among

Within
S
e

x Total

12 0 0 0 0 1 1 0 2 2 0 2 2

9 0 0 0 0 1 1 0 0 0 0 2 .2

6 0 0 0 0 0 0 0 0 0 0 2 2

12 0 100 100 7 92 99 0 98 98 1 97 98

9 2 98 100 7 92 99 2 98 100 3 95 98

6 2 98 100 3 97 100 3 97 100 3 95 98

12 '',0 100 100 7 93 100 0 100 100 1 99 180

9 2 98 100 7 93 100 2 98 100 3 97 100

6 2 98 100 3 97 100 3 97 100 3 97 100

Motivation
Levels Grade Among Within Total

By Ethnicity
Achievement 'Achievement /Motivation

Among Within Total Among Within Total

Among
B

y
Within

S
e

x Total

12 0 2 2 0 0 0 0

9 0 1 1 0 0 0 0'
6 0 1 1 0 0 0 0

12 2 96 98 20 80 100 5

9 2 97 99 21 79 100 5

6 4 95 99 22 78 100 5

12 2 98 100 20 80 100 5

9 ' 2 98 100 21 79 100 5

6 4 96 100 22 78 100 5

1

1

1

94
94
94
95
95
95

1

1

1

99
99
99

100
100
100

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-
tations directed at each sex), we might expect some of
these differences to show up at the "Among" group level
for both the at wag -sex and the among-group classifica-
tions. Inspection of the appropriate cellsi.e., those at the
intersection of ihe "Among" rows with the "Among" col-
umnsshows t tat only zero values occurred. We can con-
clude. then: th:4 as far as these variables are concerned,
there is little m no interaction between sex and ethnicity.

In the last se of analyses in this section, we introduced
the set of ten se tool variables along with sex and ethnicity
and asked: What percentage of student variability in
Achievenient-t -the-three-motivat i mud v:triables_lies ( a )

within ethnic g
schools? In ord'
sented. in table
on those measu
sex, ethnicity, :
that these perce

Excellence (gr:
Hence, the per

Imps; (b) within sex groups; (c) within
r to simplify the discussion we have pre-
9.I, only the percentage of total variation
res that is unexplained by differences in
nd school characteristics.5 It will be seen
ntages range from 96 for Expectations for
de 12) to 67 for Achievement (grade 6).
entage left unexplained for Achievement

was the lowest for any of the seven sets of variables, even
though it was spill substantial in an absolute sense.

9.4. SUMMARY!

The topics addressed'Io thi. chapter grew out of another
set of analyses, described in appendix I), which showed

8 These percentage,' Nere obtained by subtracting from 1 the
squared multiple correlation obtained when the regressor set con-
sisted of sex, ethnicity, and the ten school variables.
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Table 9.4.Percentage of Total Variation in Achioement and Moti-
vation That Lies Within Schools, Ethnic Groups, and, Groups
Classified by Sex /

(rade Levels
Variables Sixth / Ninth Twelfth

Expectations for Excellence 94/ 94 96
Attitude Toward Life 83 83

Educational Plans and Desires 92 91 89
Study Habits 88 90 93

Motivabona /94 93 90
Achievement . ' 67 69 70

Achievement/Motivationb 89 88 86

"Mottation" designates the four motv;ational measures taken together ILI
dependent set

b "Achioemeint Mote.ution- douguitte4 the four molo.atitmat measures and
Achievement, taken together as a dependent set.

that, almost without exceptidn, separate regression equa-
tions were not tneeded 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 exception was
for Educational Plans a d Desires. on which the boys at the
twelfth grade ranked lightly higher than the girls. The
other exception was tudy Habits, on which the girls
tended to rank highe than the boys at all three grade lev-
els. Each of these e. options involved no more than about
2 percent of the tot 1 variance. However, these differences
between boys and

toil
tended to remain even after allow-

ance had been made for the full range of background
variables available to us.A-Hence, whatever influences were

6 The maiexce t ions to this were Puerto Ricans on Study Habits
and Oriental-Am ricans on both Study Habits and Educational
Plans and I)esir?s.



operating to produce them yield negligible-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 differences0always ex-
ceeded that of sex differences. Neither factor however,

had more than an insignificant ro1e compared to the
student variability with sex and hnic groups..These
within-group percentages ranged fr m a high of 100 for
expectations for Excellence to a ItSw of 78 percent for
Achievement. When differences among 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 discussed in chapter 12.

0
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Chapter 10

DOES CHANGING THE METHODOLOGY CHANGETHE FIESULTS?

Ip this 'chapter we pursue what by now, will be some
rather familiar questiohs by means of various analytic
techniques not used in our earlier studies. It will be seen
that, although such techniques may enable'us to pose the
same quistions 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 predestined 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

, substantive concern in all this was to see if there w,as
any technique of data analysis that might give school

.6. characteristics a greater independent role than they bad
so far been found to possess.

These substantive concerns tended to merge with a num-
ber of purely methodological ones. As in all:discussions of
methodology, the issues at stake may appear somewhat

\ esoteric. We- should emphasize, then, that the overriding
issue here was whether our major findings would hold up
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
o e for data of this type? Was there, indeed, something
a ut our data that made any one method of analyzing

m inherently more productive than any other? In addi-
ti n, we felt that it would be in order to speculate how far
our, results lent themselves to causal interpretation. Were
theft 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,
to others only tentative ones.

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

Ira., the extant to which it was correlated.with the mean score
of the students in that school for that same variable. See tables
8.4 and 72.

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 attributes be asso-
ciated with the schools they attend?

We were able to ask this question because a way of de-
terminifig the upper limit to the MR-square, or =M-

b variate R-square, had become available to us. Briefly, this
consisted in dividing the MR-square by the total number.
ofindependent 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 same attributes of the students
they go to school with.

We used the following individual student variables, with
their school mean counterparts:

1. Socio-Economic Status
2. Family Structure and Stability
3. Racial-Ethnic Group Membership
4. Expectations for Excellence
5. Attitude Towards Life
6. Educational 'Plans and Desires
7. Study Habits
8. Achievement

Percentages for these sets of variables are given in
table 10.1, where-the column headed "1-3" refers to varir
ables 1 to 3 in the above list, and so on. Thus, for the
analyses summarized in the "1-3" column; the individual
student variables 1-3 form the dependent set while their
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 perAent. in
table 6.4, which shows what happened when these vari-
ables were analyzed separately, the percentages *ere
greatest for ethnicity (variable 3). Much Of the combined
relationship, then, was produced by the pronounced rela-
tionship of ethnicity.

2 We used only the school mean counterparts of each dependent
. variable because, as previously explained, they capture the maxi-
mum amount of school differences for that variable. Titus, when
included in the analysis with other school variables, they account
for as much of the variation among schools as possible.



Table 10.1. Multivariate Percentage of Variation in Individual Student Variables. Associated With the Schools Students
Attend, by Grade Level
0

Grade Levels. k (1.3)
Groups of Variables

(4-S) (All)

Twelfth 29 12 15

Ninth 26 11 14

Sixth 26 11 13

Third 32

First 36

Average '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 recall%1 from
table 6.4 that when these variables were analyzed sep-
arately, Achievement had a much larger pert tage than
did any of the motivational variables, which ows that it
played a role in the combined relationship comparable to
that of ethnicity.

Finally, it the "All" column, we h ye the results of
treating the complete set of eight incl idunl student vari-
ables as dependent and their school can counterparts as
independent. These percentages a4 sligh,tlyrgreater than
the ones for variables 4-8 but still much stnaller than the
ones for variables 1.-3. We therefore c eluded that:

1. It is in the nature of this ltivariate association
to be much greater. for tl social background vari-
able (numbers 1-3) than for the outcome variables
(numbers 4-8).

2. The size of these associations changes very little
throughout the years of schooling.

3. 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 unitized.3 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 24 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, 35somewhat 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 -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 SACHV 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 individuat;
student achievement and motivation than SACHV.

For the "All" analyses i.e., when all eight individual
student variables were treated as dependentthe student
body variables were divided into our last pair of subsets:
Student Body's Social background (SBSB), eontainill.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,

3 1.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

Groups of Variables

Grade Level

Unique
SBHS

(1.3)
C.emmen Unique

SlikTH
Unique
SACHV

(4-8)
Common Unique

SMTVTN
Unique
SBSB

(AID
Commie Unique

110(5)

Twelfth 29 38 - 33 25 29 46 24 53 23

Ninth 28 43 29 27 27 46 23 55 22

Sixth -. 28 39 33 39 23 38 31 46 23

Third 36 31 33

First 30 32 38

Average 30 37 33 30 27 43 26 51 23



the unique percentages are somewhat smaller and the corm.'
mon portion somewhat larger than for the two previous
analyses. On the average, each set accounts' or roughly
25 percent of the explained differences,. while the remain-
der Ikea in the common portion. If we were to assign this
common portion to oneof 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 fhe first question are pre:
sented in table 10.3, which is therefore similar, in structure
to table 10.1. It will be seen ihat, for most regions, the
percentages 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 tend to be more similar
across grade levels. On the average, they tend to be great-
est in the Southeast, Plains, and Great Lakes. For vari-

abler4-8 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 leve6l the Southeast clearly still
has the highest values.

tiroceeding now to regional analysis of the subsets of
sttifignt 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

Region (1.3)
Groups of Variables

(4.3) (All)
Northeast 33 37 16 12 10 22 6 6 5 6 9 7 6 7MidAtlantic 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 10Plains 35 32 26 27 19 28 8 6 5 6 13 12 9 11Far West 26 23 20 20 18 21 8 7 6 7 10 10 9 10Southwest 28 22 15 19 28 22 7 8 11 9 8 10 14 11Southeast 41 39 33 36 38 37 14 15 18 16 17 18 20 18

Grade Level 1 3 6 9 12 Average 6 9 12 Average 6 9 12 Average

Table 10.4.Multivariate Commonality Analyses of Student Body and Individual Student Social Background Variables,
by Region and Grade Level

Region
Grade
Level

Groups of Variable
(1.3)

Unique Common Unique
SIMS SRETH

'Groups of Variables
(1.3)

Grade Unique Common Unique,
Level SOHO METH

Northeast 12
9

. 6
3
1

Average
MidAtlantic 12

9
6
3
1

Average'
43rest Lakes 12

9
6
3
1

Average
Plains 12

9
6
3
1

Average

69 8
47 11

56 24
67 17
48 13
57 15
35 41
28 53
27 44
38 34
35 30
33 40
34 29
27 47
27 35
31 37
29 25
30 31
42 25
30 47
26 44
29 45
28
31 39

23 Far West 12
42 9
20 6
16 3
39 1
28 Average
24 Southwest 12
19 9
29 6
28 3
35 1

27 Average
37 Southeast 12
26 9
38 6
32 3
46 1

36 Average
334
30
26
40
30

31 24 45
29 40 31
24 47 29
30 42 28
29 32 39
29 37 34
24 46 30
28 36 36
27 4 29
34 37 29
33 23 44
29 37 34
26 41 33
26 40 34
26 37 37
33 30 37
26 42 32
27 38 35
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larger one for the common portion. The major exception
is the Northeast, where the unique role of SBHB exceeds
that of S,RETH by a factor of ,2,. while their-connntin por-
tion is remarkably, amall;For variables 1 to 3 (i.e., the
individual student differences in social bacIsground), the
Northeast differs considerably from the other regions,
while the latter 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 variables
are given in table 10.5. For variables 4 to 8, We 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 individual 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 ofPSBSB 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

schoolwes one in which all students and their 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.

2. 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 increasingly less and differences among
students within schools for increasingly more.

4. These associations tended to be stronger in
Southeast than elsewhere.

5. 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.

6. 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/kudent body's

Table 10.5.Multivariate Commonality Analyses of Student Body and Individual Student Variables, by Region and Grade Level

Region
Grade
Level

Groups of Variables
(44I)

Unique Common Unique
SACHV SMTVTN

Grad*
Level

Groups of Variables
(All)

Unique Common
SaSil

Unique
SO S)

Northeast 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 23.

Midtlantic 12 16 38 46 12 22 59 19

9 20 38 42 20 62 it
6 35- 31 34 6 30 50 20

Average 24 35 41 Average 24 57 19

Great Lakes 12 18 25 57 12 24 59 17

9 27 24 49 9 22 58 20
6 39 13 48 6 33 43 24

Average 28 21 51 Average 26 54 20

Plains 12 33 19 48 12 24 63 13.

9 27 32 41 9 26 60 14

6 40 14 46. 6 30 48 22

Average 33 22 45 Average 27 57 16

Far West 12 22 30 48 12 21 64 16

9 27 30 43 9 18 67 15

6 37 23 40 6 29 47 24

Average 29 27 44 Average 23 59 18

Southwest 12 41 10 49 12 20 57

9 38 12 50 9 27 46 27

6 39 18 43 6 32 41 27

Average 39 14 47 Average 26 48 26

Southeast 12 27 27 46 12 21 57 22

9 29 24 47 9 20 59 21

6 40 22 38 6 28 49 21

Average 32 24 44, Average 23 56 21
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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 couldbe accounted for in these tern*, roughly
one-fourth was accounted for by the student body's
social backgroubd, a little less than one-fourth by
itsaehievement 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 and Fam-
ily Process as unrelated as possible. We therefore sub-
jected the former set's two variables and the latter's fOur
to a principal -components 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 variables in which it consisted, both
Socio-Economic-Status and Family Structure and Stability
had high coefficients 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
Procesp all had high coefficients while the ones 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

then split into three approximately -equal parts ( "Highj'
"Medium," and "Low") to produce a total of nine groups.
The numbers-of students afid 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

Table 10.6.Numbel. of Ninth-Grade Students and Their Schoohr,'
by Home Background and Family Process

Family !Amiss
Homo Background Low Moditim High

'high Students
Schools'

120
47

6,082
504

34,398
, 765

Medium.... ........ ...Students
Schools'

8,206
736

30,131.,
877

9,496 '`
780

Low Students 26,699 10,132 544
Schools' 883 772 210

Since school can be represented in more than one stature, the marginal MUM
of schools exceed the number actually observed at the ninth trade.

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 Family
Process, and the opposite is true of only 544.

We next inquired how successful our stratification 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

..10.7 shows the results of commonality analysis for each
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-Economic Status
and Attitude Toward Life. We did this because we recog-
nized that our stratification procedure did not completely
eliminate family background as a source of variation.
These two sets of variables are denoted 'as SCH and FB,
respectively, in table 10.7. We found that the percentage
of variation in Achievement accounted for by these 7
variables ranged from 13 for students with a high rating
on Home Background and a medium one on Family

4 Viz, Expectations for Excellence, Attitude Toward Life, Educa-
tional Plans and Desires, Study Habits, and Achievement.

Table 10.7.Commonality Analysis of Family Background and School Factors in Achievement, by Home Background and
Family Process: Ninth-Grade Students

Low
RSQ Unique Common

Homo Background ( FB,SCH) Fa

Family Process
Medium High

Unique RSQ Unique Common Unique RSQ Uniquo, Common Unique
SCH ( FB,SCH) FR SCH (FB,SCH) FB SCH

High 31 7 9 84 13 9 10 81 23 46 15 39
Medium 20 2 19 79 27 18 25 57 30 18 14 se
Low 28 17 24 59 35 19 22 59 34 7 15 78
NamFamily Background (ER) contains Socio.klconomic Status and Attitude Toward Life, while School (SCH) Contains the Ave variables pertaining to tbe etudes,

body's achievement and motivational levels.



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 unily Background
(FB), while- their common portion tended to be smaller
than many ivetad 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 ACI[V on IIB and PRCS, but
failed to elimifiate it.

The indi ations of differential relationships for the dif-
ferent c s made us wonder if such relationships might
exist a ong the student body variables as they relate to
Achie eMent. In order to find out, we conducted two
kind of analysis:-

1. Commonality analyses of individual Achievement
with Student Body's Achievement SACIIV) and
Student Body's Motivation OSMTVTN), 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).

2. These same analyses. after' the relationship of
Achievement with Socio-Economic Sta and
Attitude Toward Life had been partialed out (the.
"A" rows in Table 10:8).5 0

It will be seen that, in table 10.8, the unique percentage
for Sttldent Body's Achievement Lever (SACIIV) exceeds
the one for Student Body's Motivational Level (SMTVTN)
to a substantial extent for most of the cells. The roles of
these two sets tdnd to overlap more in cells on or below
the main diagonal (lower left to upper right) than above
it. Even for these latter,, however, the role of- SACIIV 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 can
/be retrieved readily from table 10.7. For example, for students with
high ratings On 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 lifter adjustment for SES oral ATTUD.
For each cell, the percentage of total variance accounted for cab be
obtained by multiplyink these perentages by 31, the latter being
the percentage of total variancp accounted for by both FR and SCH
factors.

happens is that the percentage for SMTVTN increases
slightly, while the common portion decreases. The greatest
role 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 frdmewprk .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 latter is more often
the car. That is,-when the five student body variables are.
Table 10.9.--Percentage of Vitiation in 'Achievement Associated

With Family Background and School Factors, by Home Back-
'ground and Family Process: Ninth-Grade Students

Regressors'
Source of Variation'''. SCH KB, SCH

Intercepts H., 0 0
P 1 0

, HP 0 0
Slobes . , Z .., . 1 1

HZ 0 0
PZ 0 0

: HPZ 0 0
Total R-square. ",50 54

The percentages are expressed as portion of the Total 'It-square (i e., in the
first column, 1 Perient relates to be of 501

H Home Background, P Family Process.

used alone, the "P". stratum, repregentipg Family Process,'
accounts independently for 1 .percent of the difference
(viz, 1 percefit of 50), while the grand slope, .Z accounts
forunother 1 percent. When the two family background
variables, Socio-Economic Satu,s and Attitude 'Toward.
Life, are also, included in the analysis (the "FB, SCH"
coluitn of table 3.0.9), only the grand slope, Z, accounts
independently :for any variance. In other words; the
remaining variance is confounded with the two strata
factors and elm' be accounted for just as well in terms of
either.

In summary, we attempted to reduce the dependence of
Achievement on Family. Background by doing our best ,fo
eliminate-the relationship between Home Background and

, Family Process. We did so by means of factor analytic
techniques. By using the scores on these factors, we made
stratifications on three levels of Home Background and
three of Family Process, to produce a total of nine grout*:

Table 10.8.Relative Holes of School Factors in Achievement, by Home Background and Family Process: Ninth-Grade StudeRta

Home Background

Unique
SACNV

Low
Common Unique

SMTVTN

family Process
Medium

Unique Common Unique
SACHV SMTVTN

Unique
SACNV

High
Common Unique

SMTVTN

High U 52 25
A 42 30

Medium U 71 14
A 78 5

Low . , U 45 51
A 59 32

23
428 ,

15
17
4

9.

68 14 18 52 39 9
73 5 22 60 24 16
51 43 6 42 52 6
60 32 8 45 49 6
47 49 4 43 52 , 5
52 44 4 43 52 5

Nora. H = unadjusted for Socio-Economic Status and
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Attitude Toward Life. A = adjusted for SociroEconomic Status anPiAttitude Toward Life.



Although we found some evidence of a differential rela-
tionship between achievement level and sepool factors, it
was never an apprecilible one in' erms of our framework.
We concluded that our stratification procedure had failed
in its purpose, viz; to reduce the confounding o Socio-
Economic Status and Attitude Toward Life as they related
to Achievement. Moreover it failed to turn up any differen-
tial relationships worth pursuing.

DOEStENERALIZING THE COMMONALITY MODEL
TELL US MORE THAN FACTOR ANALYSIS?

The commonality model, described below in appendix 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 relationships 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 air aid-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 hypothetical com-
ponents. For- instance, given three variables, Xi, X. Xi,
one can perform a commonality analysis in which each
variable in turn-is treated as dependent and the remaining
two as independent. The results of these three analyses
might be organized as follows:

Order X, X2 X, Sum %

Residual. .X, a e
First U (X,) - f

U (X2) b -
U (X2) c g

Second .....0 (X,X2) -
C (X1X3) ......... - , - h

C (X:X,) d -
Sum % 1 1

k

1

a +e +i

1+1

k
c 4-g
4

h

d

3

The entries in each column result from a single com-
monality analysis. The entries in the "Residual (Xi)" row
are merely the unexplained variances for that pat' ular
commonality analysis (viz, a = 1 RSQ (X2.X3), when
X, is dependent, etc.). In the first column, the entries
associated with the rows labeled "U(X2)'" and "U(X2)"
are the portions of the total variance for X, that can be
uniquely associated with X2 and X3 respectively (viz,
b = RSQ (X2X3) RSQ(X3), etc.). In the same column,
the entry,,associated with C(X2X3) is the portion of total
variation in Xi that is confounded with both X2 and X,
,(viz, C(X.2X) = RSQ(X2X3) 11(1c2) U(X1)). The
column entries sum to one in each case, 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 column, which contains

tie

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. Similarly, the
next three entries indicate the portion of total'im trix
variance that is uniquely associated with each of v*ri les
X1, X2 and Xn

When should this technique be used? At least three
possible applications suggest themselves:

1,. To analyze the relationship among a number of
dependent variables. For instance, one might
want to select a subset of variables that would
capture as much of the .t,otal matrix variance as
possible. To do this, one wodtrLaad to each column
sum the other row entries that involve that vari-.
able, as a subscript. Thus if we were to select
variable XI, then the total matrix variance ac-
counted for by that variable would be 1, plus the
row entries 17(X1), plus those for C(X1X2) and
C(XIX3). If similar sums were formed for the
other variables, we could then decide which single
variable accounted for the most variance. If no

'single variable was outstanding in this respect, we
could proceed from the best subset to the second
best subset, an so on.

2. To antilyze relationships among variables or sets
of variables that represent different domains. For
example, one might have measures of a given
attribute that were obtained by means of different
kinds of measuring instruments (paper-and-
pencil tests, Say. as opposed to interview reports).

3. To analyze the relationships among variables that
Imre both been 'measured differently and been
drawn from diffrremt domains of cant(` t. Thus onq
might want to do this before combining them as
a set of multivariate dependent variables.

As an example of the first application, let us inquire
into the relationships among the five measures of achieve-
ment at the ninth grade. In our earlier 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 oto 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 formation tests. The sum of these residuals
shows that 5 percent of the total variance is residual. By
adding u the entries in the "Sum" column for the differ-
ent orde s of coefficients (i.e., all those for the first order,
all tho e for the second- order, etc.),_ we can tell where
most f the total variance lies. The sums are: 9 for the

Alb



Table 10.10.Generalized Commonality Analyses of Ninth-Grade Student Achievement Measures

1

Order Nonverbal

2 3 4 5

General

Verbal Reading Matherhatics Information Sum %

Residual (Xi) 11 4 7 8 5 35

First U(1) 0 0 1 0 1

U(2) 0 1 0 2 3

U(3) 0 1 0 0 1.

U(4) 1 0 0 0 1

U(5) 0 2 0 I 3

Second C(12) 0 0 0 0

C(13) 0 0 0 0

C(14) 0 0 0 0

C(15) 0 0 0 0

C(23) 0 0 2 2

C(24) 0 0 1 1

C(25) 0 2 1 3

C(34) 0 0 0 0

C(35) 0 2 0 2

C(45) 0 1 0 1

Third C(123) 0 1 1

C(124) 0 1 -1
eS

C(125) 1 1 2

C(134) 0 0 0

C(135) 1 1

C(145) 0 0

C(234) - 0 2 2

C(235) 1 2 3

C(245) 1 2 3

C(345) 0 2 2

Fourth C(1234)
6 6

C(1235)
5 5

C(1245) 5 5

C(1345) 6 6

C(2345) 5 5

Sum % 19 19 h 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
ciumn sums according to the procedure described under
application 1, we find that some 62 percent 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 relationships betweeir
Achievement, the composite fornied of the five achieve-
ment measurestin table 10.10, and Motivation. The results
are given in table 10.11. It will he seen immediately that
more 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 residual. The remaining variance is distributed
among the different orders of coefficients as follows: first,
13 percent; second, 6 percent; third, 11 percent; and
fourth, 5 percent.' Attitude Toward Life and Study Habits
each account for 40 percent of the total matrix variance.

6 These percentages are obtained by dividing the residual values
by the nammum value of 20 percent.

7 Thee percentages are obtained by summing the percentages in
each order's "Sum" column.

96
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N6 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 Aehl vement, and brought in the set called Home
Background, which consists of Socia:Economic Status,
Family Struc 'ure and Stability, and Racial-Ethnic Group

Membership. ut -first we had to decide how the results of
multivariate a d univariate commonality analyses could
be incorporated into a common framework. Our procedure
was as follows. In each column, the results for the uni-
variate or multivariate commonality analyses were
entered 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 number 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
(within rounding error). The variance of a single set of
variables was then merely the number of variables in that
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Table 10.11.Generalized Commonality Analyses of Ninth-G][101e Student Achievement and Motivational Measures

Order

1 .

Expectations
for _

Excellence

Attitude
Toward

Life

3 4 5

Educational Study
Plans Habits Achlevempnt Sum %

'Residual (Xi) 13
First U(1)

U(2) 1

U(3) 1

U(4). 0
U(5) 0

Second C(12)
C(13)
C(14)
C(15)
C23) 0
C(24) 1

C(25) 0
C(34) 0
C(35) 0
C(45) 0

Third C(123)
C(124)
C(125)
C(134)
C(135)
C(145)
C(234) 2
C(235) 0
C(245) 0
C(345) 0

Fourth C(1234)
C(1235)
C(1245)
C(1345)
C(2345) 1

Sum % 19

10 12 10
1 0 0

0 3
0 0
3 1

0 1 0
0 1

0 0
1 0
0 0 0

1

0
0

2
C

0

1

1

O 0

0
0

2
1

O 0

0
0

1

1

20 18 19

15 60
O 1

O 4
2 3
O 4

1

O 1

0
O 1

0
O 1

O 2
0

O 1

0
0

O 2
O 1

0
O 2

0
0

1 3
1

1

1

1 1

1

1

1

1

19 95

Table 10.12.Generalized Commonality Analyses of Ninth-Grade Student Home Background, Motivation, and Achievement Measures

Order

1

Home
Background

2 3

Motivation Achievement Sum %
Residual (Xi)
First U(1)

U(2)
U(3)

Second C(12)
C(13)
C(23)
Sum %

30 44
2

3
3 1

4
2

7

2
1

2

38 51 12

81
4
4
4
2
4
2

101

set, divided by the total number of variables in the
matrix.

The results of such an analysis are displayed 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 decimals, 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 of variables is residual to the others. Thus roughly 79

percent ( i.e 30 divided by 38) of the variance in Home
Background is residual, while the corresponding values for
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
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to show how several sets of variables, both singly and in
combination, contribute to total _matrix variance. 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 Measures in turn,
we found that some 60 percent of the 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 percent 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 help to reveal
strultiral interrelationships among vari"s'ess. 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-
tionships. Residuals to this equation would.then he aver-
aged by school and treated as dependent in an among-
schools analysis. Such an approach assumes that the
within-school relationships are unaffected 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 i.; 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 it mixed data-
analysis model. By this we mean that the individual stu-
dent is the mitt of analysis, and the attributes of the school
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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 a
"Total" student equation. By partiating 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-:Economic Status.
2. Home Background, consisting of: (a) Socio.

Economic -Status; (h) 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 an 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)Total-- RSQ(11B)witin (1)
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)Toi,i) is given first beause_
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 for by 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-

plainedby the "Within" weights is explained by "Total"

For a computational rationale, see section A.1 of appendix A.
9 This was done by obtaining an estimated score with thadiffar-

ent m11400118, and then regressing Achievement against it. The
R-square resulting from this regression was a measure of the vari-
ance that it accounted for.



weights. When A is zero, it indicates that the same results
would have been obtained with either equation. When 11`_, is
large, it indicates that the "Within" eqtihtion would leave
Vlore 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 greater
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.Percentagi of Student Variation in Achievement
Associated With the Total Equation That Is Independent of the
Within-School Equation: Stith Grade

Variable Set Percent

1. SocioEconomic Status 0
2. Home Background 0
3. Home Background Including Ethnicity 1.

4. Family Background 2

.Nnts.There are 123.305 students and their 2.372 school% included in these
analyses.

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 .1 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 background variables is
uses, the "Within" Equation 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 pertaining to residence and school, called
SCHOOL(12).'" The unique variances for the Wtt...kinds
of analyses were computed as follows:

U(SCH) RSQ(HBInt.,I.SCH) RSQ(HR)r.,,t (2)
U(SCH) -= RSQ(HBw,,,,,,,SCH) RSQ(HR)wii,n (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 'the,:
equations--than does the "Total" equation. These values
are given in the "T," "It'," and "d" columns of table 10.14.
Here, the d values indicate that SCHOOL(12) does indeed
pick up the variance that: (a) was left unexplained by the
"Within" equation; (h) 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 residualsito the school level for an among-
schools analysis. However, 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 These were: two variables pertaining to regional and rural-
urban location; five student body variables; and the five teaching
staff variables.

Table 10.14.Percentage of Student Variation in Achievement Uni-
quely Associated With School Variables:: for the Total and
Within-School Equations. Sixth Grade

Unique Percent
Variable Set T W

1. Home Background and Twelve
Residential/School Variables 14 14 0

2. Home Background, including Ethnicity
and Twelve Residental\/School Variables. 6 7 1

3. Family Background and Twelve
Residential/School Variables 6 8 2

NomThere. are 123.306 t
analyses.

ants and their 2.372 schools included in these

the percentage of variation in Achievement that lies among
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-khool
variance than the "Total" equation." We concluded that
this procedure did yield more variance that could be
accounted for by differences among 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 ethnicitya practice that
renders unlikely Wiley's assumption that, at the individual
level, the relationship of these factors with achievement
is not affected by differences among schools.12

10.5. IS THE COMMONALITY MODEL MISLEADING?

We have already mentioned our reliance on the analytic
technique known as the commonality model, This model
was developed in 1965--66 ky Alexander M. Mood, to deal
with problems arising out of the initial analysis of the
Equality of Educational Opportunity Survey.'' Briefly,
the problem was that student,achievement could be esti-
mated moderately well from a number of school attribute's
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 overlap, or confounding, in the way

Using iichool differences as their own variance base.
12 Another approach, not tried here, would he 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, compute the variation among

schools.
3. For the same variables as in step 1. take residuals to the

"Among" school equation.
4; For these residuals, compute the variation among schools.
5. 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 problrm to which we refer, see the Coleme*
Report (e.g., Coleman et al., 1968, table 3.23.1, p. 303), A version of
the commonality 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).



that student background and school attributes related to
achievement. The commonality model was developed in
order to obtain a quantitative expiession 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 possibility 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 indicators 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 available. 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
dravbacks have already been alluded to: indices were more
comprehensively measured at the higher than at the lower
grade levels; responses were likely to be more reliable for
older than for younger students; difference's 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 tins type,
one might classify the variables into those that can he 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 analysis of outcome on input vari-
ables would yield regression coefficients from which tenta-
tive causal inferences might he madeprovided, of course,
that the assumed direction of the causal relationship cor-
responded to reality. Here, when we actually performed
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-
tiveexcept when they appeared in the analyses together,
whereupon the latter would take on a large negative value.
We realized, of course, that such erratic behavior on 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; (e) avoid some of the metric
assumptions required of our indices in order to interpret
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their regression coefficients. We thereforeadopted 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 ariables, and to-single
out the portion of it that might-_be eaningful. We found
that the unique variance explaine model could be ex-
tended 59 as to express the portion o variance explainable
in terms of either onS, of the several sets of, variables
being analyzed. This extension wa- called the common-
ality model because it expressed the portion of variance
common to. two or more of the sets.

The commonality model, then, wa not something im-
posed on our data, but a natural vesul of the confrontation
between the unique variance eNlain d model and the pe-
culiarities of out data. For exampl , in our first mono-
graph, referred to here as thecho( I Study, we observed
that the correlation of Achievement ith student body and
school factors was substantial for ea h, but that when both
were combined in a ;egression anal, sis their multiple cor-
relation was not much greater tha the one observed for
either alone. In terms of our uni ue variance explained
model, this meant that each of thq sets would have small
unique values, but that there wasia great deal of overlap
in the variance that either one ciSuhl explain alone. More
formally, for two sets of variab es, S and B, their unique
values, 11, would be defined as f flows:

(S )RSQ (B) (1)
U(B)*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
mine when both are e erect together is not much larger,
then the U values will )e small, To express the overlap be-
tween S and B, the , the following equation was devel-
oped:

r(S,B)- RSQ (S.B)U (S)-11 (B) (3)

The R-square for each set of variable§ could then ,be ex-
pressed as a function of its unique and common -portions,'
as follows:

RSQ (S) C (S,B)+U (S) (4)
RSQ (B) C (S,B)+U (8) (5)

and the R-squares for both sets as:

RSq(S,B) -C (S,B)+U (S) +U (B) (6)

There are 2' coefficients that result from a commonality
analysis. In the next section, then, we have applied to our
data the model.; proposed bylf. A. Ereager and R. F.Boruth
(1969), and by P. Horst (1973). Each of these models
transformStli.e number of independent or regressor vari-
ables into orthogonal or unrelated . variables, and than
expresses the variation in the dependent variable as a
function of (the latter. The Creager and Boruch approach,
which might be termed a reduced-rank model, attempts
also to rech(ce the number of observell, variables to a lesser
number of "composites. In contrast; 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 descri ea, at the risk of
oversimplification, as one in which the t umber of factors
or components used is smaller than the n ber of observed
variables.* It is applied somewhat as foil ws:

1. A dependent variable is regressed against an in-
dependent, or regressor, set of yar ables, and a com-
posite variable is forined.

2: The nth-order regressor correlati
subjected to a principal componen

3. Some number of the components
orthogonally rotated to a meani
means of any desired rotational sc
a least-squares rotation to a pred
ture).

4. Component scores are computed, a
in the composite dependent variab
as a function of the orthogonal co

5. A new multiple eorrelatioA and a re
for each of the n observed variabi
computed from these components. '

n matrix is then
s analysis.
ewer than n is
ful position, by
eme ( including
ermined struc-

d the variance
e is .exprenaed
nponentt" -

ress ioq weight
s can then be

The above approach was tried Witp,',((r) 31 school-level
variables (listed in table 11e6, bgow)t; (b) 20 student-level
and school-level variables combined. The school-levelanal-
yses proved unfruitful for two main reasons:

1. The variables analyzed did not fall into rifeaning-
ful groupings.

2. A substantial portion of predictable variance in
the dependent variable was lost.

When student-level and school-level variables were ana-
lyzed together, the results were even worse. In addition
to both aforementioned reasons,:-Ievel-ef-analysis compo-
nents emerged (i.e., one component that was primarily
student-le,Vfl and one that was primarily school-level). As
a consequefice, 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 reducfd-rank model
in that it extracts as many principal components as there
are observed variables. If these components are then ro-
tated so that each one is maximally related 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; (h) the dependent 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-

"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).

11 See Beaton (1974) for the computational details.
18 I.e., for cases where the empirical rank of the matrix was less

than its order.

ing with are assOciationall in nature. Because of this, we
did not designate dkv_utte variable or set of variables as
dependent. Rather, we entered them all in the component
analysis together, extracted the full number of compon nts
(i.e., the same as the number of variables),, and ortho on-
ally rotated them so that each would be maximally rel ted
to`onlyb one of the observed variables. The results of this
itnalf4x, are given below in table 10.15.r . .

Table 10.15.Relation of Each Observed Variable With Its Ortho-
gonalized Counterpart

Rank Order

1

2.5-4

4

5.5

7

8

9.5

11

12

13

14

15

16

Variable
Correlation

" Coefficient
c-sRural-Ur an Location

.

;Regional Location
and

Teaching Staff's Trainingsand
Salary Level

Family Structure and Stability

Expectations for Excellence
and

Teaching Stafcs"Preference for
Student Abilit Level

SocioEconomic Status

Educational Plans and Desires

Attitude Towarcl Life
and

Study Habits

Teaching Staff's Teaching Conditions

Achievement .88

Ethnic Group Membership .86

Teaching Staff's Verbal Skill Mix .84

Teaching Staff's Ethnic Composition .80

Student Body's Expectations for .78

.97

.96

.95

:92

.91

.90

.89

Excellence

17 Student Body's Educational Plans

18 Student's Body Study Habits

19.5 Student Body4s Achievement Level
and

Student Body's Attitude Toward Life

.73

.71

.69

Nan. These uterus we?* eondueted on the 123,305 sixth -srade students asi
their t.372 schools.

Our first comparison of interest here is -the extent to
which the correlation of each orthogonal component can
be related (to its observed counterpart. The higher this.
correlation, the less likely it is that the observefi 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 Le correlated with components other
.than its own. It will be seen that the coefficients are great-
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est for such variables as: Rural-Urba ocation; Regional
Location; Teaching Staff's Training nd Salary Level; and
the individual student:z% Family Str cture and Stability.
Next come most of the individual udent motivational
measures, closely followed by Achiev ent.In the lowest
group are two of the teaching staff va lables andlowest
of allevery one of the student body, variables. It should
be remembered that, since all the variance of each variable
is retained in the analysis, even a 0:9 orrelation of an ob-
served variable with its orthogonalize counterpart leaves
0.19 of its variance (viz, 1(.9)2) to be accounted for by
other components.

Table 10.16 shows the coefficients for\ the primary or-
thogonal components of interest: the individual student
achievement and motivational measures." For Expecta-
tions for Excellence (EXPTN), all the coefficients are low/
relative to the correlation of the observed variable v,;ith"
its orthogonalized counterpart, which is 0.94. HoweVe-r, 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 student body version of
ATTUD also qualifies and those of EXPTN and EDPLN
almost do. Far ACHV 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 And

another three almost .do .2° Hence, when these orthogon-
alized definitions are used, 'achievement has many more
correlates than do the Other 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.

Nevertheless, when we applied this technique to the
same school-and student-level variables we had used in our
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 investigator 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.

10.7. SUMMARY

In this chapter we reexamined a number of our earlier
findings by applying new analytic techniques to the same

19 Note that these 5 components are orthogonal to one another as
well as to the 15 other components not included in the table.

20 The two that come nowhere near qualifying are Rural-Urban
Location and Teaching Staff's Training and Salary Levels.

Table 10.16.Coefficienta for the Orthogonal Motivation and Achievement Components

Variable

Expectations
for

Excellence

Attitude
Toward
lift

Educational
Plans and
Desires

Study
Habits Achievement

Socio-Economic Status (SES) 07 10 13 11 18

Family Structure and Stability (FSS) 10 13 07 13 ce

Racial Ethnic Group Membership (RETH) 03 04 03 04 17

Expectations for Excellence (EXPTN) 94 18 16 16 05

Attitude Toward Life (ATTUD) 18 90 19 25 12

Educational Plans and Desires (EDPLN) 16 19 91 19 18

Study Habits (HBTS) 16 25 19 90 11

Achievement (ACHV) 06 12 18 11 88

Rural-Urban Location 01 0 02 0 01
Regional Location 01 01 01 01 06

Student Body's Expectations for Excellence 09 05 04 06 06

Student Body's Attitude Toward Life 04 09 05 07 08

Student Body's Educational Plans and Desires 04 05 09 06 - 09

Student Body's Study Habits 04 06 05 10 08

Student Body's Achievement 01 03 02 04 20

Teaching Staff's Training and Salary Levels 01 01 02 01 02

Teaching Staff's Preference for Student Ability Level 01 01 02 01 06

Teaching Staff's Teaching Conditions 01 02 02 02 10

Teaching Staff's Ethnic Composition 02 02 01 02 11

Teaching Staff's Verbal Skill Mix 01 02 02 02 10

Nora.Anallsis conducted on 123,306 sixth grade students and their 2.372 schools. All numbers are rounded to two places of decimals, with leading decimal points **Mad.
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body of data. Our 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-à-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-
riotmNindividual and student body background factors, we
considered it a questionable procedure.

4

...

1

Turning to the various objections that had been raised
to our commonality model, we contended that it was a
natural result of applying the unique variance-explained
model to sets of varihbl,)s 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 two variants of a technique that
had been proposed as an alternative to commonality an
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 commonality 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 adjunct
to commonality and regression models, but should not
supplant them.
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PART 5: SUMMARY AND RECOMMENDATIONS



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 hyp theses about a number of
causal relationships. Neverthe ss, the models do at least
permit speculation on the stibjec of so-called school effects.

It should bi 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 the same students were
not measured at two different points in time, it is difficult
and in some cases impossible to sort oft what might ap-
pear to be the effects of different (\lasses of variables on
one another. 'This is especially the' case with the set of
variables we hpe called either otivation or Family
Procep.' Thus, we can think of .4;iiiik..-7gehcess and
Achievement as influencing one anot 'er, as whinNparents
or other family members employ inc ntives to enhance a
child's performance in one time peri d because his or her
performance wavered somewhat in the preceding time pe-
riod. Alternatively, we can think of a 4hild who is excelling
in school as encouraging the family, to support this en-
hanced performance. For instance, the child may talk with
the parents about schoolwork, ask them to keep the tele-
vision turned down or off, request biooks of interest, or
wonder openly about planning for college.. No doubt this
would be an unusual, child the point is that with con-
comitant data we:.(cinnot easily distinguish between the
child's and the pitient's contributions, Accordingly, in our
first and simpler model we shall regard both Achievement
and Family Process as reflecting the 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 and then use them to explore various questions.

11.1. A RUDIMENTARY MODEL OF STUDENT

4 ACHIEVEMENT/MOTIVATION

Our first model is called one of Achievement/Motivation
because it is' based on the assumption that we cannot dis-

I 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.

tinguish between Achievement and the four variables re-
'fleeting 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 instable 11.1. As can
be seen from the "Percentage of variance" row in the
upper left-hand-portion of-the table, these weights capture
about half the variability in these measures. At the lower
grade levels, somewhat greater weight accrues to the four
motivational 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 Expetations for Excellence.

Let us next focus on student background variables at the
individual level. We have come to regard Socio-Econognic
Status as the main variable for locating listudent's family
with regard to the structural aspects of sotiety. However,
as we saw in chapters 6 and 7, a student' i 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-
tion, but that separate ethnic intercepts occasionally were
We therefore feel justified in including ethnicity as an *S-
ped 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 6f 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 motivational va-
riables, even though the differences between boys and girls
in this area were never great. We shall therefore add boy-

2 At the school level, we pilled this variable Student Body
Achievement/Motivation, and ak the individual level simply Achieve-
ment/Motivation.

Using an index that gave, whites the highest value, Oriental-
Americans 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

Variable

Student
Achievement/

Motivation Variable

Student Body's
Achievement/

Motivation

1. Expectations for Excellence ......... . . 71 78 71 1. Student Body's Expectations,for Excellence 89 87 22

2. Attitude Toward Life 83 76 68 2 Student Body's Attitude Toward Life 95 91 84

3. Educational Plans and Desires 79 80 78 3 Student Body's Educational Plans 93 82 66

4. Study Habits 82 76 64 4. Student Body's Study Habits 95 91 81

5. Achievement 63 71 71 5. Student Body's Achievement ..... 78 78 74

Percentage of Variance 58 58 50 Percentage of Variance 81 74 48

Grade Level 6 9 12 Grade Level 6 9 12

Variable

Student
Social

Background Variable

Student Body's
Social

Background

1. SocioEconomic Status 75 75 76 1. Student Body's SocioEconornic Status
0990

88 79

2. Family Structure and Stability 74 76 74 2. Student Body's Family Structure 93 98

3. Ethnic Group Membership 70 69 67 '3. Student Body's Ethnic Composition 90 92 91

4. Sex 37 59 40

Percentage of Variance 44 49 43 Percentage of Variance 81 82 74

Grade Level 6 9 12 Grade Level 6 9 12

NolaLeading decimal points were omitted throughout the table, and all numbers rounded t.. two p/aets of decimal. At the twelfth grade males sera veored highest.

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-hanil 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,
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
regional 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.5 The correlations and
regression weights resulting from these analyses are given

4 Sex was scored Ds 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

in their Achievement/Motivation.
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in table 11.2. Comparison of the regression and zero-order
"correlation coefficients for the different grade levels shows
that many of the variables with a high-to-moderate cor-
relation have much smaller regression coefficients. For
example, the following all show a much reduced value for
their regression coefficients as compared to their zero-
order correlation coefficients: Regional Location; Free
Milk and Lunch Programs; Availability of Texts; Pupil-
Teacher Ratio; Principal's Estimate of School's Reputa-
tion; and many of the teaching staff variables. In fact, the
only variables that haveceally large regression coefficients

are the teaching staff, variables of 'reaching Conditions,
Ethnic Composition, and Verbal Skill Mix. Much of the
shrinkage from the zero-order correlation to the regression
coefficient reflects the degree of intercorrelation among
these variables. It is also of interest to note that, depend-
ing upon grade level, some 58 to 64 percent of the differ-

ences in Achievement/Motivation among schools is

explained by those variables (see the "Squared multiple
correlation" row),

In our rudimentary model, then, we shall have five main
sets of variables: (a) Social Background; (b) Student
Body's Social Background; (c) Achievement/Motivation;
(d) Student Body Achievement/Motivation; (e) School

(31), i.e4 the comprehensive set of residential and school
variables. Given the restrictions of our data, can we hy-
pothesize any relationships among these sets? Perhaps the
data will allow us to test a hypothesis of the kind in which
Social Background is an antetedent and Achievement/
Motivation a consequent, with the schclol variables as in-
tervening factors. These relationships can be stated more
formally as follows. Let us form a matrix in which the
intersection of a row and a column represents a possible
causal linkage, indicated by a checkmark. A zero will in-
dicate the absence of such linkage, and a dash the inter-
section of a row with its own column. Such a matrix might
be represented as follows:



Table 11.2.-Correlates and Weights for the Regression of Student Body Achievement and Motivation on School and
Residence, by Grade Level

Variable
Sixth Grade

r P
Ninth Grade Twelfth Grads

1. RuralUrban Location -01 03 -06 06 02 032. Regional Location 26 06 23 09 31 113. Plant and Physical Facilities 11 03 17 03 07 04. Instructural Facilities 07 02 -05 09 24 085. Age of Building -01 04 -04 02 03 036. Tracking -05 02 -03 02 01 -017. Testing -01 06 -16 01 -03 028. Transfers -01 01 -08 -03 -09 09. Remedial Programs -18 -08 -20 -15 -09 -0810. Free Milk and Lunch Programs -22 -08 -27 -08 -06 011, Accreditation 17 01 02 -03 12 -1)112. Age,of Texts 03 03 02 05 -11 -0513. Availability-of Texts 17 04 21 04 11 0114. PupilTeacher Ratio -16 -05 -19 -10 -09 -0515. Principal's Experience -05 02 -01 10 0 0316. Principal's Training 08 01 -01 -16 07 -\\ -0217. Principal's College Attended -01 -01 -01 -03 -01 . -t318. Principal's Sex 04 01 -08 -04 04
19. Principal's Estimate of Schools Reputation 28. 07 32 02 35 0;N20. Specialized Staff and Services 11 02 09 16 18 -0321. Teaching Staff's Experience -06 -04 -13 -10 -03 Ub22. Teaching Staff's Training 13 -02 07 06 20 -05
23. Teaching Staff's SocioEconomic Background 29 -04 18 -05 25 -0524. Teaching Staff's Localism 08 -01 20 10 10 0825, Teaching Staff's College Attended as -03, 16 -06 30 0526. Teaching Staff's Teaching Conditions 55 28 55 34 59 36
27. Teaching Staff's Teaching Related Activities -16 08 -13 04 -29 -05
28. Teaching Staff's Preference for Student Ability Level 38 - 05 27 09 45 21
29. Teaching Staff's Sex Composition 01 01 -05 09 -06 02
30. Teaching Staff's Ethnic Composition 63 37 58 43 62 42
31. Teaching Staff's Verbal Skill Mix 58 20 30 03 50 -04

Squared Multiple Correlation of Variable 1 to 31 a. 58 61 64
Nara. -The numbers of schools included in these analyses at grades 6. 9. and 12. rm9ectIvelY. are 2.370. 923. and 7110 Leading decimal points have, been delectad.

1 2
-1To

3 4 5

1. Social Background - V 0 0 V
2. Student Body's Social

Background 0 - V V 0
From

3. School (30 0 0 - V 0
4. Student Body's Achievement/ 0 0 V -

Motivation
5. Achievement/Motivation 0 0 0 p -

It will be seen from the checkmarks in the first row of
this matrix that we have hypothesized a direct causal link-
age of Social Background with: (a) Student Body's Social
Background; (b) Achievement/Motivation. On the other

*rid, as is indicated by the zeros, we have not postulated
'such a linkage between Social Background and either the
set of 31 school and residential variables or Student Body's
Achievement/Motivation. This Is because we conceive of
the relationshi at the school level as relatively self-

, contained. Th s we think of Student Body's Social Back-
ground as h ving a direct effect on both School (31) and
Student B dy's Achievement/Motivation, but not on So-
cial Bac round or Achievement/Motivation. Similarly,
we reg d School (31) as having a direct effect only on
Stude' t Body's Achievement/Motivation, and the latter as
affec ing both School (31), particularly the school's poli-

cies and resources, and Achievknent/Motivation (i.e., the
performance and outlook of individuals). Last, we do not
regard Achievement/Motivation as affecting any of these
other classes of variables, but rather as being affected by
them. Let us see then, just how well this model holds up
by examining the intercorrelations of our Macroanalytic
indices and then performing some analyses on them.

Table 11.3 displays these intercorrelations. A number of-
interesting relationships are in evidence. Let vs begin at
the level of the individual student. It will be seen that for
Achievement/Motivation (row 5 and-column 5), the higher
correlation is with Social Background, also at the indi-
vidual level, and the next highest with Student Body's
Achievement/Motivation. Somewhat lower are the correla-
tions of Achievement/Motivation with Student Body's
Social Background (39) and the set of 31 school and resi-
dential variables (34). The values decrease for the higher
grade levels.

Let us now examine the results of analyses directed
toward our set of school-level hypotheses, as outlined in
the matrix of causal linkages depicted above. These link-
ages suggest that almost all the variability among schools
in the achievement and motivational levels of their stu-
dents can be accounted for in terms of the student body
background variables. Actually, the intercorrelations at
the school level reflected the interplay of these classes of
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variables on one another over time. Our theory, however,
relegates most of this to Student Body's Social eBack-

ground.
Table 11.4 shows the results of commonality and regwes-

sion analyses in which Student Body's Achievement/
Motivation is dependent and the regressors are Student
Body's Social Background (SBSB) and the set of school
and residential variables (SCH (31) ).6 it will be seen that
72 and 78 percent of this variability can be explained by

* these two sets, but that most of it, as the common portions
indicate, is confounded between them. Significant, too, for

6 The values given in this table will not be the same as those in
earlier chapters and their appendices. The reason is that here we
are dealing with single composites, whereas there we were often
dealing with multivariate analyses of a set of dependent variables.

our theory about the interplay of the sets with each other
over time is the way in whidtAehe common portions ill-
s,rease over the grade levelsoqife the unique value for
SBSB4ecreases slightly, and the value forSCH (313 stays
near zero. We are inclined, then, to attribute most, if not
all, of this variability among schools to: (a) the manner
in which students iVere initially assigned to them (that is,
on the basis of social backiround); (b) the interplay of
social background and school factors over time. The re-'
gression weights shown in the upper right-hand portion

. of table 11.4 indicate that most of the explanatory weight
was given to Student Body's Social Background.- The one
exception was the twelfth grade, where the set of School
variables took on a larger value.

What does all this add to our understanding of Achieve-

Table 11.3.Intercorrelations of the Macroanalytic Indices for Achievement and Motivation

Sixth Grade

Variable, 1 2 3 4 _ 5

1. Individual Student Social Background
2. Student Body's Social Background
3. School (31)b
4.,Student Body's Achievement/Motivation
5. Individual Student Achievement/Motivation

100
58
50
51
65

58
100
88
88
39

50
88

100
76
34

51
88
76

100
45

65.
39
34
45

100

Ninth Grade
1 2 3 4 5

1. Individual Student Social Background 100 48 40 43 62

2. Student Body's Social Background 48 100 87 88 37

3. School (31)b
40 87 100 78 33

4. Student Body's Achievement/Motivation 43 88 78 100 42

5. Individual Student Achievement/Motivation 62 37 33 42 100

Twelfth Grade
1 2 3 4

1. Individual Student Social Background 100 51 44 43 54

2. Student Body's Social Background 51 100 88 84 29

3. School (31)b
44 88 100 80 28

4. Student Body's-Achievement/Motivation
43 84 80 100 36

5. Individual Student Achievement/Motivation 54 29 28 36 100

Initial decimal Points have been deleted'from ail numbers less than 100: for 100, read 1.00.

Le., the set of $1 school and residential variables.

Table 11.4.Commonality and Regression Analyses of Achievement and Motivation With School and Background Variables,

by Grade Level

Grade level

Twelfth
Ninth
Sixth

Dependent Variable

Grade Level

Unitised Commonality

Unique
RSQ SCSI

Analyses Regression Weights

Common Unique
SCH(31) SISI SCH(31)..

72
78
78

11

22
25

87
78
75

2 60 27
0 84 05
0 93 06

Student Body Achievement/Motivation
Unitised Commonality Analysei

. Unique Common

RSQ SR

Unique
School

Regression Weights

SO SIAM

Twelfth
Ninth
Sixth

Dependent Variable

31 60 34

41 58 35
44 54 42

Individual Student Achievement/Motivation

6 48 15
7 54 19
4 57 16

NO TLLeading decimal points have been omitted throughourthe table and all numbers rounded to two places of decimals.
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ment/Motivation at the individuttl level? In the low half
of table 11.4 we have included some analyses in which
Achievement/Motivation is regressed against: ( Social
Background (viz, the sLudent's (km); (b) Stud t Body's
Achievement/Motivation. The last named re esents all
the possible differences among,schools and. therefore all
the differential.school-level effects that could occur? Com-
monality analysis of these variables show thAt most of the
individual 'students' variability in Achievement/Motiva-
tion can be uniquely associated with their Social Back-
ground. The portion that can be uniquely associated with
Student Body's Achievement/Motivation is very small,
while the common portion is moderate to substantial. It is
also noteworthy that the unique value for Social Back-
ground increAses slightly over the grade levels, as does
that of Student Body's Achievement/Motivation. Their
common portion on the other hand, decreases.

How, then, shall we regard this common portion? Might
some part of it be assigned to SB or to SBAM, or should
it remain as we see it now? We are inclined to relegate
most, if not all, of it to SB. Our reason is that, as we ob-
1erved in chapter 8, most of the individual student vari-
ability in Achievement/Motivation lies within schools.
Our conclusion is reinforced by the fact that the regression
weights (shown in the lower right-hand portion of table
11.4) tend to 'give somewhat more weight to the among-
school differences than we wolild have on the basis of the
commonality analyses. Thus 4e believe that most of the
variability among schools in the achievement and motiva-
tional levels of their students can be explained by: (a)
factors relating to the social background of the student
body; (b) the interaction, over time, of these factors with
differences among schools in their policies, resources and
staff. However, before we carry this line of reasoning any
further, let us see if a some' chat more complex model will
alter our interpretation.

11.2. A RUDIMENTARY MODEL OF STUDENT ACHIEVEMENT

In this section we shall attempt to differentiate between
achievement and the motivational variables. In other
words, achievement will be regarded as the end product
of social background, motivational, and school factors.
This model will entail seven sets of variables, as follows:

1. Social Background (i.e., individual student back-
ground, as defined and developed in the previous
section).

2. Student Body's Social Background (also as defined
in the previous section).

3. Family Process/Motivation (at the individual
level

4. Stude t, Body's Motivation (the among-school
counterp t of set 3).

5, School (31), at is, the same setof 31 school and
residential van les that was used earlier.

In our data analysis model or which see appendix A), the
among-school counterpart of our ndent variable captures all
the school-level variability in our depe ant variable. Consequently,
when it is !fret partialed out of our de dent variable, all other
school-level variables are correlated zero w the dependent vari-
able.

I

6. Achievement (the individual student achievement
composite),

7. Student Body's Achievement (the school-level
counterpart of set 6). -'

The new sets known as Family Process/Motivation and
Student Body's Motivation were formed with the principal
component weights in table 11.5. At the individual level,
the percentage of variance accounted for by these weights

Table 11.5.Percentage of Variation and Principal Component
Weights for the Achievement Model

Individual Laval

Variable

Family
Process/Motivation

Grade Grade Grad.
6 S 12

1. Expectations for Excellence 75 81 74
2. Attitude Toward Life 85 76 68
3. Educational Plans and Desires 77 79 77
4. Study Habits 84 80 72

Perientage of Variance 65 63 53

Among-School Level

Variable

Student Body Motivation
Gradir Grad* Grad*

6 S 12

1. Student Body's Expectations for
Excellence 92 92 50

2. Student Body's Attitude Toward Life 96 90 74
3. Student Body's Educational Plans 92 81 67
4. Student Body's Habits 96 93 88 s

Percentage of Variance 88 79 50

Nava.Leadintp decimal points have been omitted and all numbers rounded te
two place.

ranges from 53 to 65 (the weights for each variable tend
to vary somewhat by grade level). At the among-school
level, the corresponding percentages range from 50 to 88
larger than for the individual level, except at the
twelfth grade.

A school-residential set, called School (31), was fOrmed
with the regression weights from table 11.6, which shows
the results of regressing Student's Body Achievement on
the set of 31 school and residential variables. Comparison
of the zero-order correlations and regression weights
shows that, as in Table 11.2, there is a shrinkage brought
about by the degree of intercorrelation of the regressors.
Here, too, most of the weight is carried by the Teaching
Staff's Teaching Conditions, Ethnic Composition, and Ver-
bal Skill Mix. However, Regional Location takes on a
slightly greater weight than it did in table 11.2. In addi-
tion, about 20 percent more of the among-school variabil-
ity is explained by these variables, as can be seen by com-
paring the "Squared multiple correlation" rows of the two
tables'

The intercorrelations of these macroanalytic indices are
given in table 11.7. For individual Achievement (row 7
and column 7), we can note that some of its largest cor-

The cgrrelations of School (31), if we use the weights from
tables 11,2 and 11.6 are 0.98, 0.96, and 0.96.for grades 6, 9, and 12,
respectively.



Table 11.6.-Correlates and Weights for the Regression of Student Body's Achievement on School and Residence,

by Grade Level

Variable

Sixth.
Grade Level

Ninth
r

Twelfth
P

1. RuralUrban Location -02 02 -03 05 03 05

2. Regional Location 35 13 37 20 43 22

3. Plant and Physical Facilities 10 0 19 04 07 -01
4. Instructural Facilities -09 -03 -02 -11 32 13

5. Age of Building -04 02 -16 04 02 -02
6. Tracking -08 -01 02 -01 04 -03
7. Testing -04 04 -16 05 -02 03

8. Transfers -01 -01 -03 -02 -02 08

9. Remedial Programs
10. Free Milk and Lunch Programs

-17
-21

-06
-03

-16
-24

-11
-09 a

-11
-11

-10
-01

11. Accreditation 22 02 09 06 15 0

12. Age of Texts -01 01 -02 01 -09 0

13. Availability of Texts 19 03 21 01 14 0

14. Pup:I-Teacher Ratio -18 -04 -32 -14 -13 -05
15. Principal's Experience -11 -01 -10 03 -03 03

16-Farincipal's Training 11 02 08 -13 09 -05
17. Principal's College Attended 02 -01 06 -02 05 0

18. Principal 's Sex 04 01 -07 -03 02 -01
19. Principal's Estimate of School's Reputation 30 06 36 04 36 06

20. Specialized Staff and Services 14 03 20f 22 25 0

21. Teaching Staff's Experience -12 -05 -19 -05 -03 02

22. Teaching Staff 's Training . 15 -02 10 -01 24 -10
23. Teaching Staff's SocioEconomic Background 35 -04 24 -03 36 02

24. Teaching Staff's Localism 16 04 20 09 14 -05
25. Teaching Staff's College Attended 30 -01 22 -07 34 -02
26. Teaching Staff's Teaching Conditions 65 39 55 29 58 -31

27. Teaching Staff's Teaching Related Activities -23 05 -20 02 -31 03

28. Teaching Staff's Preference for Student Ability Level 4 ' 04 28 04 44 11

29. Teaching Staff's Sex Composition 0 -16 05 -12 -01

30. Teaching Staff's Ethnic Composition /5 44 74 56 75 50

31. Teaching Staff's Verbal Skill Mix 67 15 37 03 65 10

Squared multiple correlation of variables 1 to 31 79 80 81

NOTg.-The numbers of schools Included in these analysed at grade.' 6, 9, and 12, respectively, are: 2,370. 923. and

throughout.

relates are for Social Background and Family Process/
Motivation (both at the individual level) and Student
Body's Achievement; the first- and last-named decline with
the higher grades, while Family Process/Motivation in-
creases somewhat. The correlates for the remaining vari-
ables are somewhat smaller, although still substantial.
Given these kinds of interrelationship, what might we
hypothesize about their possible causal linkages? As be-
fore, let us form a matrix of possible linkages:

1. Social Background
2. Family Process/Motivation

1

-
0

2 3

V- 0

To
4

0
0

5

0
0

6

0
0

7

V

3. Student Body's Social 0 0 V 6

Background

From

4. School (31) 0 0 0- v V 0

5. Student Body's Motivation 0 0 0 V- V 0

6. Student Body's Achievement 0 00 V V-V
7. Achievement 0 0 0 0 0 -

The cheamarks in row 1 of this matrix show that we
regard the individual student's Social Background as af-
fecting both his Family ProceAs/Motivation and his Stu-
dent Body's Social Background. Similarly, as we have
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indicated by the zeros, we do not think of the student's
Social Background as affecting the variables known as
School (31), Student Body's Motivation, and Student
Body's Achievement, but it does affect his own Achieve-
ment. We do not think of Family Process/Motivation as
affecting anything other than his own Achievement. Stu-
dent Body's Social Background is thought of as affecting
School (31), particularly the school's policies, as well as
Student Body's Motivation and Student Body's Achieve-
ment, but not individual Achievement. The 31 school and
residential variables, we believe, affect only Student Body's
Motivation- and Student Body's Achievement, but, again,
not individual Achievement'. It is not clear whether we
should regard the Student Body's Motivation as being an
antecedent or a consequent of these other variables. But
since we are interested primarily in 'individual Achieve-
ment, we shall regard Student Body's Motivation as hav-
ing an effect only through the other school-level variables,
viz, School (31) and Student Body's Achievement. Simi
larly, we shall regard Student Body's Achievement as af-
fecting other school-level variables such as School (31)
and Student Body's Motivation, 'but as operating directlyl
only on Achievement at the individual level. Although in
one sense this is a peculiarly narrow view of both achiev
ment and motivation, concomitant data of this sort do no



lend themselves to any plausible before-and-:after treat-
ment. We have therefore attempted to capitalize, to the
maximum extent possible, on the explanatory properties
of our data analysis model.

Let us first analyze a number of interrelationships at the
school level to see if our notions abotit Student Body's
Social Background tend to hold up. We will then be in
position to pursue the implications of among-schools dif-
ferences for individual achievement. The upper portion of_
table 11.8 shows the results of commonality analyses of
Student Body's social Background (SliSB), Student
Body's Motivation .(SMTVTN), and the set of 31 school
and residential variables (SCH (31) ), with Student Body's
Achievement as dependent. If we regard SBSB as the pri-
mary variable by which students are assigned to schools,
then`we can note from the "Sum" row under the "SBSB"
column that almost all the differences among schools in
their achievement levels can be accounted for by this vari-
able. As for SMTVTN, it is inseparable ,from the other
variables, and cannot account for any variability not al-
ready accounted for by SBSB. For School (31), a slight
unique value does emerge. This indicates that some slight
differential school effect might exist. If we weye relying
on the interpretation of, regression coefficients, this line of
reasoning would be strongly reinforced. As can be seen
from the lower left-hand portion of table 11.8, more
weight is assigned to the composite of 31 school and resi-
dential variables by the latter than by the commonality
model. However, it will be reca4led from table 11.6 that
the variables contributing to this composite are not ones
that readily lend themselves to a specifically educational

interpretation, as opposed to a more general, sociological
one.

Since Student Body's Achievement captures all .the
among-school variability in Achievement, let us carry it
over into an analysis of school differences and their ap-
parent influence on individual student differences; The
middle portion of table 11.8 shows the results of common-
ality analyses with individual Achievement as the depen-
debt variable,' and individual Social Background (SB),
Family Process/Motivation (PRCS), and Student Body's
Achievement (SBA) as the threeregressor variables. If we
allow among-school differences in Achievement to account
for only their unique percentage, which is roughly one-
fourth of the variance accounted for, then we can see
that most of the variability in student Achievement that
can be accounted for, as well as that which remains un-
accounted for, lies within schools. And much of this with-
in-school variability is accounted for by Family Process/
Motivation, either alone or in combinatimi with the indi-
vidual Social Background. Incidentally, if we had relied
on the interpretation of regression coefficients, we ,would
have ended up giying about the same relative emphasis to
these regressors as we did to our commonality analysis.

Our results for Achievement, then,' are rather similar
to our earlier ones for Achievement/Motivatibn,Thiy can
be summarized as follows. Differences amongschools in
the achievement of their student bodies can be explained
-almost completely in terms of the student body's social
background, and the interplay over time of these baik-
ground variables with the schools' policies and resources.
Many of these latter can be viewed simply as the way the

Table 11.T.Intercorrelationiof the Macroanalytic Indices for the Achievement Model

Sixth Grade
Variable 1 2 3 4 5 i 7

1. Individual Student t ocial Background
2. Individual Student Family Process/Motivation
3. Student Body's Social Background
4. School/Residential Variables
5. Student Body's Motivation
6. Student Body's Achievement
7. Individual Student Achievement

100
59
58
50
45
52
55

59
100
30
23
39
26
45

58
30

100
43
77
91
52

50
23
88

100
60
89
50

45
' 39

77

60
100
68

38

52
26
91
89
68

100
57

55
45
52
50
38
57

100

Ninth Grade
1 2 3 4 5 6 7

1. Individual Student Social Background 100 59 48 41 39 43 49
2. Individual Student Family Process/Motivation 59 100 29 22 37 26 56
3. Student Body's Social Background 48 29 100 88 78 92 48
4. School/Residential Variables 41 22 88 100 61 90 48
5. Student Body's Motivation 39 37 78 61 100 71 37,
6. Student Body's Achievement 43 26 92 90 71 100 52
7. Individual Student Achievement 49 56 48 48 37 52 100

Twelfth Grade
'1 2 3 4 5 6 7

1. Individual Student Social Background 100 49 51 46 33 47 48
2. Individual Student Family Process/Motivation 49 100 18 15 30 17 53
3. Student Body's Social Background 51 18 100 90 63 92 47
4. School/Residential Variables 46 15 90 100 53 90 46
5. Student Body's Motivation 33 30 63 - 53 100 59 30
6. Student Body's Achievement 47 .% 17 92 90 59 100 51
7. Individqal Student Achievement 48 53 47 46 30 51 100
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school has adapted to its students' social background. Most
of the variability among students in their achievement or
their achievement plus their motivation remains unex-
plained by differences among the schools they attended.
This suggests that, if we are ever going to understand
differential student performance, we shall have to study it
within schools.

11.3. DIFFERENTIAL STUDENT PERFORMANCE
WITHIN SCHOOLS

The instructional process, as we have known -it his-
torically and still know it today, has always tended to
judge a student with reference to his peers. Thus, if one
is performing better than one's peers in some regard, he
is said to be "doing well" and is often rewarded accord-
ingly. On the other hand, if one is behind one's peers in
some regard, he is said to be "doing poorly" and perhaps
in need of special assistance. By some fixed criterion, of
Course, all might be doing very well or very poorly. But no
such criterion exists.

We would suggest, on the basis of this series of reports,
that the criterion of good or bad performance is set ini-
tially by two factors: (a) the mean achievement level of
the school; (b) the nature of the instructional process it-
self. The two factors reinforce each other because, when
the grottp is used as the basis of comparison among stu-
dents, its initial variability tends to be preserved. Thus
groups (or schools) that have high mean achievement lev-

els at one point in,time will tenu also to have them at a
second, later point in time. The same holds, we would
argue, for groups with low mean achievement levels.

For individuals, this stability is not as. pronounce&
over time, but there is still a universal tendency to hover
around the group mean. As John Carroll's model of school
learning suggests, one way to break this trend would be
to have groups that score low initially spend proportion-"
ately greater amounts of time in developing-or exercising
the skill in question, thereby raising their relative stand-
ing (Block, 1971). However, standardization of the cur-
riculum so that' all spend an equal amount of time on the
development of this skill would otfly teed to preserve the
various groups' initial standing and, to a lesser extent,
that of the individuals within these groups. We believe
that a model similar to this can be used to explain the
enormous stability that is observed,in the relationship of
student background with achievement and motivation at
both the individual and school levels throughout the years
of schooling.

If_ this line of reasoning has any merit, it follows that:
(a) the natural focus for the study of-differential student
performance is within schools; (b) much of this within-
school variability is school prodlyed or at least school re-
lated. In this section, then, we :kill attempt to learn more
about the nature of this within-school variability. First,
we shall partial out the among - school variability and ex
amine the within-school correlations, in a series of analy-
ses we shall label "Within (W)." Then, fot comparative

Table 11.8.--Commonality and Regression Analyses of Achievement With School aneBackground Variables, by Grade Level

Commonality Coefficients .

Unitised Commonality Analyses of Student Body Achievement
SBSB SMTVTN SCH(31) SBSB SMTVTN SCH(31)

U(Xi)
C(X1X2)
C(X1X3)
C(X2X3)
C(X1X2X3)
Sum %
RSQ(T)

Grade Level:

Commonality Coefficients

5
-4

38

49
96

0
4

0
49
53

86
Sixth

4

38
0

49
91

4 0 4
5 5

35 35
0 0

52 52 52
96 57 91

88
Ninth

Unitised Commonality Analyses of Individual Student Achievement
SB FRCS SBA SB ,PRCS SBA

SOS: SMTVTN SCH(31)

5 0 3
2 2

52 52
0 0

38 38 38
97 40 93

87
Twelfth

U(Xi) 5

C(X1X2) 15

C(X1X3) 23

C(X2X3)
C(X1X2X3) 25
Sum % 68 .

RSQ(T)
Grade Level:

Dependent Variable

7

15

02
25
45
44

Sixth

26

23'
02

25
72

1

18
8

25
52

Regression Weights (P)
Student Body
Achievement

23 25
18°

8
1 1

25
59

25
47
47

Ninth

SB PRCS S!A

28 27
15 15 .

13 13
o4 04

21 21 21
50 cO 57

47
Twelfth

Individual Student
Achievement

Student Body Social Background
Student Body Motivation

School (31)
Grade Level:

55 52 55 Individual Student Social Background
2 5 4 Individual Student Family Process/

Motivation
40 40 38 Student Body Achievement

6 9 12 Grade Level:

Nors.Lesding decimal pointa have been omitted. and all number. rounded to two plitr4.
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purposes, we shall carry along the results of analyses
based upon individual students without regard to differ-
ences among their schools. These latter ;dialyses, labeled
"Total (T)," still include the among-school Variability, and
therefore act as a control. The correlates Of Achievement
for these two kinds of analysis are given in table 11.9. The
reader will note that we have included partial results for
the first and thirsd grades, too, since we hope to gain some
insight into the magnitude of these relationships and their
possible interplay over time" The correlations of individ-
ual Social Background with Achievement tend to increase
from the first to the third and sixth grades, but then de-
cline somewhat at the ninth and twelfth trades. -Not dis-
similarly, the values for Family Process/Motivation tend
to increase from the third to ninth grades for both the
"Total" and the "Within" analyses, while at the twelfth
grade the value for the "Total" analysis declines slightly
and that for "Within" stays about the same. For these four
grade levels, the correlations between individual Social
Background and Family Process/Motivation, for the "To-
tal" and "Within" analyses respectively, are: third, 0.41
and 0.37; sixth, 0.59'and 0.55; ninth, Q.59 and 0.55; and
twelfth, 0.49 and 0.49. Thus the intercorrelations, too, tend
to decline in moving from the sixth to the twelfth grade.

$ We introduced these results from the lower grades in hopes that
they might help us depict a developmental trend despite theninstiffi-

, ciencies of the data. The weights for Social Background at the third
and first grades werc, respectively: Socio-Economic Status, 0.68,
0.67; Family Structure, 0.68, 0.61; Ethnic Group Membership, 0.68,
0.68; Sex, 0.50, 0.43 (boys were scored higher than girls at the first
grade). The weights for Family Process/Motiiation at the third
grade were: Expectations, 0.6.1; Attitude Toward Life, 0.62; Edu-
cational Plans and Desires, 0.65; Study Habits, 0.63. The numbers
of students (N) and schools (n) for these grade levels were: third,
N 1301212, n = 2,453; first, N = 74,201, n = 1,302 (see Mayeske,
et al., 1972a for further details).

Table 11.10 shows the results of commonality and 're-
gression analyses of individual Achievement with indi-
vidual Social Background and Motivation. The common-
ality analyses are presented in a somewhat different
format than heretofore. Here, we can see that the residual,
or unexplained, variance is greater for the "Within" than
for the "Total" analyses, though less so at the higher grade
levels. The unique value. for Social Background is also
smaller for the "Within" than for the 'rota!" analyses.
Both, however, tend to decrease at the higher grades. Al-
ternatively, the unique value for Family Process/Motiva-
tion tends to be greater for "Within" than for "Total,"
and also tends to increase progressively at the higher
grade levels. The common portion tends to increase slightly
at the ninth grade and then decrease, but these latter
grade-level' differences are not large. The most salient fea-
ture of the common portions is for them to be smaller for
"Within" than for "Total."

The regression coefficients in the lower half of table ,4
11.10'clisplay these trends in a slightly different way. For
"Within," the coefficients progressively decrease at the
higher grade levels for Social Background and progres-
sively increase for Family Process/Motivation. For "To-
thl," the trend is not as clear: for Social Background, there
is a decrease at the ninth grade and then a slight increase
at the twelfth, while for Family Process/Motivation there
is an increase at the ninth grade and then a slight de-
crease.

What, then, do these trends mean? To us they suggest
and "suggest" is the key term herethat Family Process/
Motivation plays an increasingly greater role in achieve-
ment at the higher grade levels, while the role of Social
Background, though it increases during the early grades,
either decreases or' stays roughly the same for the remain-

Table 11.9. (correlates of Achievement for Total and Within-School Analyses, by Grade Level a

affable Total Within Total Within Total Within Total Within Total Within
I. individual Student Social Background 41 18 52 33 55\ 38 49 35 48 32
2. Individual Student Family Process/

Motive,tion b b 33 27 45 39 56 51 53 52
. Grade 1 Grad. 3 Grade S / Grade 9 Grads It

Lentkui aseinial points have been deleted. and an numbers rounded to two decimal plaeee.
Idelmures not available at this grade level.

Table 11.10.---Commonalitrand Regression Analyses of Achievement With Student Social Background and Motivation
for Total and Within-School Analyses, by Grade Level

Coefficients
Commonality Analyses .

Total Within Total Within Total Within Total Within
Residual 71 87
Unique (Social Backgrot'nd). 18 6
Unique (Process/Mot;vation) 2 2
Common 9 5

Grad. Level: __, Third
------

Regression Coefficients
, Total Within

67 82 65 ' 73 66 73
13 4 4 1 6 , 1

2 5 11 15 11 18
18 10 20 11 17 9

Sixth Ninth Twelfth

Total Within Total Within Total Within
Solcial Background, 47 26
Family Process /Motivation ' 14. 17

Grad. Level: Third Sixth

44 22 25 10 29 9
19 26 41 46 38 48

Ninth Twelfth
thirgAll ambers have been rounded to two decimal places and leading decimal points omitted.
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ing years of schooling. This trend is more pronounced for
the "Within" than for the "Total" analyses because stu-
dents are assigned to schools on the basis of Sochtl, Back-
ground, and therefore tend to resemble each other in these
respects. At the same time, since a student's performance
is rated against that of his peers, it seems natural that
performance-related factors such as Family Process/Moti-
vation would come to play a larger role in Achievement
over time. Indeed, it is not hard td imagine a number of
ways in which Achievement and these factors might in-
fluence each other. -

Such conclusions, as far as this study is concerned, must
remain highly tentative, since it is just possible that the
trends on which we have based them are simply byprod-
ucts of the data and study design. For instance, as we have
repeatedly pointed-out Jite-storient indices are both more
comprehensive and more reliable at the tipper grade ley:.
el& and the dropOut rates, which remove many of the
poorer, lower-achieving students from the sample, are
always much higher. Moreover, the variability among
Schools is reduced at thesegractife. by the so-called feeder
effect, which refers tone way in 'Which, the older students
bec,pme, the more likely they are to be "fed" into schools
with students of dissimilar background.

In view of all these possible sources of error and mis-
interpretation, it behooves us to formulate and consider
a number of alternative hypotheses, as follows:

1. No trend exists: what we have observed are merely
deviations from the same underlying relation-
ships, distorted in different ways at the different
grade levels for reasons such as the ones just
mentioned.

2.' A developmental trend does exist and is of the
following form:
(a) The relatiOnShip of Family Process/Motiva-

tion (and other factors of that kind) with
Achievement increases progressively from the
lower to the upper grade levels, while that
of Social Background increases initially and
then stays about the same (this, of course, is
the hypothesis we.already adopted).

(b) The same as 2(e), except that Social Back-
ground increases at first, and then decreases
slowly but steadily.

(c) The relationship of both classes Of variables
with Achievement increases from the lowerto
the upper grade levels.

Hypothesis 2(c) implies that Social Background and
Family Process/Motivation wou'd also become more highly
correlated with one another. Since this tends not to
haven, we are inclined to favor hypotheses 2(a), 2(b),

, and 1, in that order.
Another way to test the validity of our findings is to

speculate about the relationship of Fatuity Process/Moti-
vation with Achievement and Social Background at the
first grade. If we regard the grade-level differences as
representing, at.least in part, a genuine trend of the kind
hypothesized, then we would expect a smaller explanatory
role for Family Process/Motivation at the first grade
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than the one we have observed for it and its components
at the third and sixth grades. At the same time, we would
not expect these relationships at the.first grade to be zero,
since- the effects of differential family involvement in
students' cognitive development should be visible when
they first enter school. Let us assume, for present pur-
poses, that this correlation at the first grade was half of
what we observed' it to he at the third grade. We can
obtain this V:titte_by"squaring the within-school value fur
the third grade, halving it, and tla extracting its sirtuare
root. This procedure yields a value of about 0.2. If' we
regard the correlation of Social Background with Achieve'
mentas increasing in the early years of schooling, then
we might well accept the observed within-school veue
for this grade of 0.18. If, however, we regard the correla-
tion of Social Background with Achievement as staying
about the .same throughout the years of schooling, then
we might fix on a value of about 0.36. But what about
the relationship of Social Background and Family Pro-
cess/Motivation? Do they become increasingly correlated,
at least initially, or do they stay the same? Let us assume
that their correlation begins by increasing. If we take

cthe within-sehoei correlation observed at thOhird-firadtes
halve it, and extract the square root, we obtain a value
of 0.27. Let us summarize these hypothesized first-grade
relationihips, and then see what kincV of result they
would yield in a commonality analysis. Row 1, as can be
seen from column 1, reflects the hypothesis that correla-
tion of Social Background and Achievement will stay,
about the same over the years, and row 2 that it will
increase over the lower grades.

Family
Social Background Process/Motivation
and Achievement and Achievement

Social Background
and Family

Process/Motivation
.36 .2 .27 (1)
.18 .2 .27 (2)

By substituting these values in the appropriate formula
we observe the following results of a commonality analy-
sis:

Residual
Unique Social
Background

Unique Process/
Motivation Common

86 10 1 u 3 (3)
94 2 2 2 . (4)

Ina.' ow. 3, which gives the results for row 1, the residual
variance is about what we observed at the third grad.
and Social Background has the largest explanatory rol..
In row 4, which gives the results for row 2, theesidual
variance is much greater than at the higher grade levels,
and the explanatory roles of the two variables are about
equal. Neither solution is totally satisfying, but th
figures do provide some insight into how family back=
ground factors and differential student performance migh
affect each other over time. Most of the within-school

variability, however, remains unexplaineda majo
challenge to future researchers..
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11.4. SUMMARY

In this chapter we attempted to synthesize our earlier
results by forming various macroanalytic indices and
'then performing regression and" commonality analyses
On them. Two models were formed. The first combined
Achievement and Family Process/Motivation into a single
composite, so that they could be regarded as the joint
product of student background and school factors. The
-second model treated Achievement as the primary depen-
dent, or outcome, variable, so that Family Process/Motf-
vation could be regarded as intervening between the
student background and the school factors. Buth models
suggested that the portion of the variability among stu-
dents in Achievement or Achievement/Motivation that
was associated with their schools could be explained by:
(a) their Social Background; (b) the interaction of the
social bac ound factors with the schools' staff, policies,
and resouges over time.")
- Most of the student variabP:ty in Achievement and
Achievement/Motivation lay within schools. We sug-
gested that most of this within-school variability was
school related if not school produced, as follows:

I. Students tended to1
be aggregated; into schools on

the basis of their social background (primarily,
socioeconomic status and ethnicity).

2. Since achievement .tends to be correlated with
these background factors when students first enter
school, this means that schools will have different
achievement levels.

3. The instructional 'process has always tended to
base its evaluations of a student's progress on

II The.set known as Social Background consisted of the students'
Socio-Economic Status, Family Structure and Stability, Racial-
Ethnic Group Membership, and Sex, all at the individual level, and

, of the first threeof these at the student body level.

that of his or her fellow students. If the student's
score on a particular learning task falls above
the group average, it is called "good," and "poor"
if it falls below, even though by some fixed
standard all the students might be doing well or
poorly. et

4. The same instructional process tends to preserve
the relative achievement levels of schools and
instructional groups within schools, especially
when there is a standardized curriculum for all
groups.

5. The proper focus for understanding differential
student performance is from within the school.
In short, we should study the extent to which
students differ from their peers.

When we examined this within-school variability, we
observed that the correlation of Achievement with Social
Background increased slightly in the early years of school-
ing, but tended to stay about the same thereafter. On
the other hand, the correlation of Achievement with the
Motivational factors tended to increase in an almost pro-
gressive manner over the years.

These results led us to suggest that a student entering
school for the first time is somewhat more likely to per-
form at or near peer-group level because social back-
ground factors weigh more heavily at that age, and
because students of similar social background are usually
assigned to the same schools. over the years, however,
an increasing role will be played by the parents' percep,
tion of the student's performance in the group and their
values concerning education:Me also observed that these
suggestions were highly tenltive, and that the variability
of student achievement within schools was still largely
unexplaineda challenge to future researchers.
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Chapter 12

MAJOR FINDINGS

The-main purpose of this study was to investigate, in
,-----greater detail and with more powerful analytic tech-

niques, a number of hypotheses suggested by our earlier
reports in this series. We also wanted to explore a number
of new topics. In this chapter, we shall give an overview
of our results, as they relate to a number of special topics.
Although these results are called "findings," they will
sometimes be stated in the form of hypotheses to empha-
size their provisional nature. Later in the chapter, we
shall attempt to relate the implications of these findings
to selected issues raised by other investigators.

Before we proceed with the findings, however, it is
necessary to emphasize, as we did in the previous chapter,
that great caution must be observed in making inferences
about what happens to students as they move from one
grade to- another. The chief difficulty is that, although
we have data from different- grade levels, they were all
collected during the same time period. This difficulty is
compounded by the higher dropout rates, more compre-
hensive indices, and greater reliability o1 responses at
the upper grade levels. Finally, it has been shown that
students in some ethniC and regional categories are more
likely to drop out of school than others (U.S. Bureau of
the Census, 1973).

12.1. ACHIEVEMENT- ABOVE AND BELOW THE POINT
OF DISCONTINUITY

In the Achievement Study, we noted that roughly one,-
half of the differences among individual students in their
scores on Achievement could be explained in terms of
the linear, or straight-line, relationship of Achievement
with Family Background, Area of Residence, and a set
of variables representing the type of school attended
(Mayeske et al., 1973a, p. 99).' In chapter 5 of the present
study, we inquired whether or not this relationship
stayed the same for the entire range of these social back-
ground factors. Might there be breaking points above
and below which this relationship between Achievement
and the other factors would taper off or even stop
altogether?

To shed light on this question, we examined departures
from the aforementioned linear relationship at grades
6, 9, and 12, to see if they were systematic. We found
that they were indeed, but appreciably so at the' lower
end of the continuum only. The pattern of the departures
suggested to us that below a certain point there might
be a different kind of relationship between these variables,
and that a different kind of equation might therefore
be appropriate. Accordingly, we sorted out the students
who were above and below this point of discontinuity, and

1 See chapter 2 of the present study for a description of these
variables.

fitted a new equation for each group.
Figure 12.1 shows what happens, above and below the

point of discontinuity, to the equation for students at
the sixth gradethe ones for whom the discontinuity
was most pronounced. It will be seen that for the "A"
groupthat is, the one above the point of discontinuity
the relationship between these variables can be expressed
by a straight line passing through the ordinate near the
origin, with a slope of about 1. In contrast, for the "B"
groupthat is, the one below the pointthe relationship
is virtually null. At the higher grade levels, the slope
for the "B" group becomes increasingly positive, but
never as pronounced as for the "A" group. The slope
for the "A"-group, however, remains much the same. It
is clear from these results that the social background
factors have a much less pronounced relationship with
Achievement in their low range than in the middle and
high ranges. The "B" groups are never large; in fact,
they are only about 1 percent of the total students at each
grade level. Since they are more heavily populated by
minority-group than by white students, it seems likely
they experienced background conditions that blocked, the

lidevelopment of their potential for achievement. In n"
case, these results should be further explored by othet
investigators using different data bases. Hence, we offer
the following hypothesis:

Finding 1.There is a point of discontinuity in the rela-
tionship of achievement and social back-
ground such that, in the low range of the
variables representing the latter, the rela-
tionship is much less pronounced than in the
middle and high ranges'

12.2. ETHNICITY, ACHIEVEMENT, AND MOTIVATION

In what ways and to what extent can the ethnic groups'
included in this study be considered different from one
another? In this section, a series of analyses related to
this general question will be summarized and related to
our earlier work. Later, the results of these analyses will
be subsumed under other topics, such as the influence of
regional factors.

In the Achievement Study, we tried to find out what
proportion of student differences in achievement could
be accounted for by ethnicity as distinct from social back-
ground conditions. Our analyses showed that, when ethni-
city was coded as a quantitative index, it explained some
20 to 24 percent of student differences in achievement
before any background conditions had been allowed for.
However, after a wide variety of background factors had

2 In our study, this shift occurred at roughly one and two-thirds
to two full sigma units below the average achievement of ,all
students.
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FIGURE 12.1.--RELATIONSHIP OF ACHIEVEMENT WITH FAMILT BACKGROUND. RESIDENCE. ANO SCHOOL. FOR GROUPS ABOVE AND BELOW THE

POINT OF DISCONTINUITY. SIXTH GRADE
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been allowed for, these percentages dropped to about 1 to
2 percent (Mayeske et al., 1973a, p. 126). In short, as
more and more background factors are alloWed for, the

mean achievement scores of each ethnic group approach
more closely to a common value. To illustrate this effect,
here are the group scores before and after this adjustment
was made:

These results led us to inquire whether points on the
distribution of group achievement scores other than the
mean would also approach a common value as more back-

ground conditions were allowed for. We therefore com-
pared the extent to which the scores for each ethnic group
exceeded the whites' at the following percentile points:
10th; 25th; 50th; 75th; and 90th.

If a group, we reasoned, haras large a percentage of
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Ethnic Group Before After

Indian 44.0 48.6

Mexican 42.0 47.4

Puerto Rican 38,3 47.1

Negro 42.3 49.3

Oriental 49.3 51.1

White 53.0 50.5

Source: Adopted from Meyeske et al , MU, p. a.

its members exceeding a point on the distribution as did
the whites, then we could say that the two groups were
similar rat that point. Alternatively, if the percentage of
whites was greater than that of some other group at
that point, then the difference would give us a measure



of their idifference n achievement. Such percentages are-
given in table 12.1, for the unadjusted ("Before") and
adjusted _("After") conditions. Since the whites' distribu-
tion serves as the standard, exactly 90 percent of their
scores exceed its 10th percentile point for both "Before"
and "After," exactly 75 percent exceed its 25th percentile
point, and so on. Turning to the other ethnic groups, we
find that, for instance, only 46 percent of Puerto Ricans'
scores exceed the whites' 10th percentile point "Before,"
as compared with 80 percent of the Oriental-Americans'.
The group called "Other" consists of students to whom
the major ethnic categories did not apply or who did not
indicate any ,ethnic group membership. At the 10th per-
centile, their "Before" percentage is similar to those of
the first four ethnic groups, but their "After" percentage
only 3 points short of the whites'a result in which
they are Matched by Negroes and Oriental-Americans.
Similar results, with a few major exceptions, are found
at the remaining percentiles. At the 50th and 90th per-
centile points, the values of Oriental-Americans and the
"Other" group come to equal or exceed the whites' for
the "After" condition. Similar (though not as spectaucu-

\ lar) gains are registered by Negroes at the 25th, 50th,
and 75th percentile points in relation to Puerto Ricans

i nd Mexican - Americans. Overall, however, the trend is
r the groups to closely approach but not attain a

c moron distribution, not just a common mean. Conse-
q ntly, we are inclined to broaden our earlier assertions
as ollows:

Fit4ing 2.As increasingly more factors related to the
differing social backgrounds of the ethnic
groups are taken into account, they tend to
approach a common distribution.

We should not construe these results to mean that all
student variability in achievement is eliminated with the
differences in social background among ethnic groups.
Actually, when the student differences in achievement
that are associa ed, with these background factors are
eliminated, they take with them only some one-fifth to
one-fourth of t e differences associated with ethnicity
and another on -fourth of those not associated with
ethnicity. Hence, roughly one-half of the student differ-
ences in achieve ent remain unaffected by adjustment
for these social ckground factors.

In the precedi g analyses, we gave the same weight-
to each single bac groUnd factor for each of the separate

,

ethnic groups. For example, in estimating Achievement,
we gave the same relative emphasis to Socio-Economic
Status for whites as for Puerto Ricans. Clearly, this pro-
cedure is not necessarily the best one. To continue with
our example, it is quite possible that Socio-Economic
Status, in its relationship with Achievement, should be
weighted one way for whites and another -way for Puerto
Ricans. If such a procedure were followed, would it yield
different `results? We explored this question by systemati-
cally applying each group's regression weights to each
of the others in turn. Thus to Puerto Ricans we applied
each of the other ethnic groups' equations to them and
then compared these estimates with those obtained from
their own equation. The resulting differences allowed us
to scale the groups in terms of their degree of similarity
to the referent group, viz, Puerto Ricans'

We performed such computations for the 6 family
background variables, both alone and in combination with
the 12 area of residence and school variables. We found
that the estimates made with the other groups' equations
were remarkably similar toindeed, usually only 2 to
4 percent less accurate thanthe ones made with each
group's own equation, although the dissirnlarities were
greater for the residential and school variables than for
Family Background. The ethnic groups that were most
and least similar to each of the others in these respects
are shown in table 12.2. It will be seen that Oriental-
Americans are the one ethnic group whose equation
yielded estimates that differed most from each group's
3 For further details of this procedure, see chapter 3.

Table 12.2.Ethnic Group Similarity Analyses for Family Back-
ground, Area of Residence, and School .70

Ethnic Groups from Which Weights Applied
Family Background,

Family Backgrotind Area and School
Ethnic Group to Which Most Least Most Least
Weights Applied Similar Similar Similar Similar

Indian American (I) W O W 0
Mexican-American (M) P N I 0
Puerto Rican (P) M N M 0
Negro P W 0
Oriental-American (0) M N N or W I
White (W) I O N. 0
Total. W or I 0 W 0

I.e., all students combined.

Table 121. Percentage of Each Ethnic Group Exceeding White's Selected Percentile Points, Before and After Adjustment
for Social Background Conditions

Ethnic Group Before After Before After Before After Before After Before After
Indian American 66 84 43 65 26 39 8 18 3 7
Mexican-American 59 81 36 60 19 31 5 15 1 6Puerto Rican
Negro

, 46 80
52 87

24 58
26 67

12. 33
13. 40

3 17
3 19

1 8
1 7

OrientalAmerican 80 87 64 72 48 51 21 30 9 15
Other

1
57 87 40 70 27 50 10 31 4 20White 90 90 75 75 50 50 25 25 10 10

Tenth Twenty -fifth f Fiftieth Seventy-fifth Ninetieth
Percentile Percentile Percentile Percentile Percentile

NovaThem are the menage percentages, taken from the tables in chapter 4.
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own, and that this tendency was most pronounced for
the combined set of Family Background, Area of Resi-
dence, and SchoOl. For the groups whose weights yielded
results most similar to the others', the results were not

as consistent. Thus Indian Americans, Mexican-Ameri-
cans, and whites are almost on a par with one another
for Family Background, whereas for Family Background
combined with Area of Residence and School, the whites'
equation more frequently yielded the percentages most

similar to each group's own.
These analyses also afforded us an opportunity to

examine two kinds of relationship: (a) the extent to which
differences among ethnic groups can be used to, explain
differences among individual students within each ethnic
group; and (b) the extent to which individual student
differences within each ethnic group can be used to
explain differences among ethnic groups.

The first topic was investigated by comparing the
extent to which the weights (called "among-group
weights") obtained by regressing the six ethnic group
achievement means on the group means for Family Back-
ground, Area of Residence, and School, yielded estimates,
when applied to the students in each ethnic group, that
were similar to those obtained with the group's own equa-
tion. For example, the estimates of Achievement obtained
by applying thp among-group 'weights to Puerto Ricans
Were compared to the estimates obtained with the equa-
tion for Puerto Ricans. These analyses showed that the
among-group weights yielded estimates that were remark-
ably unlike those obtained either with each group's own
equation or with any of the host of other equations that
we tried.

The second topic was investigated by applying each
ethnic group's weights to the group means, and comparing
these estimates of achievement to those obtained with
the among-group weights. These estimates turned out to
be rather poor for the family background variables, but

were very close when the latter were combined with the
residential and school variables. We attributed this latter
result to the fact that there were more variableg""being
weighted than there were groups on which observations
were based. This redundancy offset much of the unique-
ness attributable to a set of weights.

When we were about midway through the study, we
came upon an analytic technique that enabled, us to
supplement 'these results. With it, we could estimate, in
a differ4 way, the extent -, to whieh the weights from
the sing equation for all students could be used for each

of the separate ethnic groups. We found that the- same
set of weights could indeed be used, but that on occasion
one would also want to include, as a quantitative variable,
the mean differences among the groups (see appendixes
C and D, below). Since the ethnic group means appeared
to be the crucial indicators of ethnic differences, we also
conducted extensive analyses of them. These analyses
showed that a group that ranked high or !ow on Achieve-

ment or on any one of the background variables tended
to rank that way on all the other factors. To illustrate
this trend, we have included some of these analyses here.
Table 12.3 contains the "ranked ethnic group means for
each grade level, as well as the rank of their grade aver-
age (a low rank indicates a high mean). This rank con-
sistency is more pronounced for the family background
variables (i.e., the first six in the table) than for the
others. The trend across all grade levels and variables is
for ;rank order more or less as follows: whites; Oriental-
Americans; Indian Americans; Mexican-Americans; Ne-

groes; and Puerto Ricans. In order to express this
quantitatively, we intercorrelated the ranks and subjected
the intercorrelations to a principal components analysis,
The percentage of variance accounted for by the first
principal component is an indication of the consistency
of these rankings across the variables: if it is high, then
one rank ordering can serve to describe them all; if low,

Table 12.3.Ethnic Group Rankings on Family Background and School, by Grade Level

Variables

Indian
Americans

Mexican-
.Americans Puerto Rican Negroes

Oriental -
Americans Whites

1. Socio-Economic Status 5 5 3 5 4 3 5 4 6 6 6 6 3 4 4 3 2 2 2 2 1 1 1 1

2. Family Structure and Stability 5 5 4 5 4 3 3 3 6.6 6 6 3 4 5 4 2 2 2 2 1 1 1 1

3. Expectationfor Excellence 4 5 4 4 5 4 6 5 6 6 5 6 2 3 1 2 3 2 2 3 1 1 3 1

4. Attitude Toward'Llfe 4 4 3 3 5 3 4 4.5 6 6 6 6 2 5 5 4.5 3 2 2 2 1 1 1 1

5. Educational Plans and Desires 4 4 3 4 5 5 5 5 6 6 6 6 3 3 2 3 2 1 4 2 1 2 1 1

6. Study Habits 4 5 4 4 5 4 5 5 6 6 6 6 3 3 2 3 2 2 3 2 1 1 1 1

7. Achievement, 3 3 3 3 5 4 4 4 6 6 5 6 4 5 6 5 2 2 2 2 1 1 1 1

8. Student Body's Expects lions for Excellence 4 5 4 5 3 2 2 2 5 6 5 6 6 3 1 3 2 4 6 4 1 1 3 1

9. Student Body's Attitude Life 2 4 3 3 4 3 2 3 5 6 5 4 6 5 6 5 3 2 4 3 1 1 1 1

10. Student Body's Educational Plans and Desires 3 4 5 4 4 3 3 3 5 6 6 6 6 5 4 5 2 2 1 2 1 1 2 1

11. Student Body's Study Habits 3 4 3 4 4 2 2 2 5 6 6 6 6 5 5 5 2 3 4 3 1 1 1 1

12. Student Body's Achievement 3 3 3 3 4 4 4 4 5 5 5 5 6 6 6 6 2 2 2 2 1 1 1 1

13. Teaching Staff's View of Teaching Conditions 4 4 4 4 3 3 3 3 5 6 6 6 6 5 5 5 2 2 2 2 1 1 1 1

14. Teaching Staff's Training and Salary Level 6 6 4 6 3 3 3 2 5 4 2 3.5 2 5 6 5 1 1 1 1 4 2 5 3.5

15. Teaching Staff's Preference for Student Ability
Level 5 5 5 5 3 4 3 3 4 3 4 4 6 6 6 6 2 1 2 2 1 2 1 1

16. Teaching Staff's Ethnic Composition 2 2 2 2 4 4 3 4 5 5 5 5 6 6 6 6 3 3 4 3 1 1 1 1

17. Teaching Staff's Verbal Skill Mix 3 3 4 3 4 4 5 4.5 5 5 3 4.5 6 6 6 6 2 1 1 2 1 2 2 1

Grade Level: 6, 9 12 A 6 9 12 A 6 912 A 6 9 12 A 6 9 12 A 6 9 12 A

Non.A low number indicate a high ranking; A represents the rankeds...rages of the three grad. levels.
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then different subsets of variables might require different
rank orders.

The resulting percentages are given in tables 12-4.
Analyses were computed for the family background and
achievement variables (i.e., variables 1 through 7 in
table 12.3) both alone and when combined with the 10

Table 12.4.Percentage of Variation Among Ethnic Group Ranks
on Family Background, Achievement, and School Accounted for
by Successive Principal Components

Sots of Variables
Principal Grade

Components 6
Grade

9
Grads

12 Average

Family Background
and Achievement 1st 93 89 71 88

2nd 4 4 23 7
3rd 4 5

Family Background,
Achievement. and
School (10) 1st 68 77 58 72

'2nd 22 10 21 13
3rd 8 8 14 9
4th 2 4 5 5

school variables. It will be seen that rank consistency
is greatest for Family Background and Achievement at
the sixth and ninth grades. At the twelfth grade, this
generalized consistency is still pronounced, but the possi-
bility emerges of using a second ranking. This possibility
is indicated by the figure of 23 percent for the second
component. When Family Background and Achievement
are combined with School (10), the percentage accounted
for by the first principal component is reduced somewhat,
but is, still relatively large.

With these latter analyses, the possibility of using a
second ranking emerges at each grade level. Which of
these variables plays the greatest role in defining the
first principal component? The coefficients for each vari-

able on the first principal component are given in table
12.5. It will be seen that one of the highest coefficients is
for Achievement. When these coefficients are squamd, we
find that almost all the ethnic group differences in Achieve-
ment (some 88 to 92 percent) are accounted for by this
component. The coefficients are also high for most of the
other variables, although there are some differences by
grade level. It appears likely that, if an additional set
of rankings were used, it would probably involve the
variables that reflect these differences.4

These results can be expressed hypothetically as follows:

Finding 3.In order to explain student differences in
achievement within major ethnic groups,lt
is not necessary to vary the weights given
to each group's social background factors,
with the following partial exceptions.
(a) A variable denoting ethnicity also needs

to be included, until school factors are
brought into the analysis. When they
are, it is no longer needed as much.

(b) The arguments used to explain among-
group differences in student achieve-
ment cannot be used to explain the dif-
ferences within groups.

(e) An ethnic group that ranks high or
low on achievement tends to occupy a
similar rank on the social background
factors. It is therefore of no conse-
quence, when explaining the differences
among groups, which of these factors
one emphasizes. Moreover, ethnic group
differences in achievement tend not to
be separable from their differences in
social background.5

4 The variables in question are Student Body's Expectations for
Excellence (at grade 12) and Teaching Staff's Training and Salary
Levels (at grades 6 and 12).

5 As measured by the Family Background, Residential, and School
variables described in chapter 2.

Table 12.5.Coefficients of the First Principal Component of the Ethnic Group Rank Intercorrelations, by Grade Level

Variable Sixth
Grade Level

Ninth Twelfth Average
1. Socio-Economic Status 85 96 89 872. Family Structure and Stability 85 96 97 933. Expectations for Excellence 72 88 16 714. Attitude Toward Life 72 78 98 955. Educational Plans and Desires 72 88 54 866; Study Habits 72 88 -62 867. Achievement

I 94 94 96 97
8. Student Body's Expectations for Excellence 89 70 18 69
9. Student Body's Attitude Toward Life 84 99 79 86

10. Student Body's Educational Plans and Desires 93 99 78 98
11. Student Body's Study Habits. 93 90 82 89
12. Student Body's Achievement 93 88 96 90
13. Teaching Staff's View of Teaching Conditions 89 99 97 98
14. Teaching Staff's Training and Salary Levels 20 75 0 36
15. Teaching Staff's Preference for Student Ability Level 78 64 82 81
16. Teaching Staff's Ethnic Composition 84 74 80 80
17. Teaching Staff's Verbal Skill Mix 93 83 63 85

Percentage of Variance Accounted for 68 77 58 72
Here.Leading decimal points have been omitted. The "Average column Is based on the average ranks of the grade levee-.
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12.3. ACHIEVEMENT AND MOTIVATION IN BOYS

AND GIRLS

It is often argued that boys and girls mature at different
rates and therefore react differently to certain aspects
of their socilization. It occurred to us that, if such differ-
ences existed, they might be manifested in the relation-
ships among, our variable;. We therefore investigated the
magnitude of boy-girl differences in some detail. We also
inquired whether boy-girl differences or ethnic group
differences played the greater explanatory role in achieve-

ment and motivation.
We first examined the extent to which different sets

of weights were needed in explaining the achievement
and motivation of boys as compared with girls. Should
we give the same emphasis to the background variables
for both groups? We asked this question for Achievement,
and for each of the four motivational variables taken
singly and in combination. We also asked it for each of
the six ethnic groups taken singly and in combination,
and at grades 6, 9, and 12. The detailed analyses are
presented in appendix D. In general, we found that the
same set of weights could indeed be used for boys and
girls. However, we also found that boys and girls differed
significantly in their mean scores on some of these vari-
ables. For the most part, these variables were Study
Habits, at ail three grade levels, and Edhcational Plans
and Desires, at the twelfth grade. For the remaining
variablesAchievement, Expectations for Excellence,
Attitude Toward Life at all grades, and Educational
Plans and Desires at the lower onessex appeared to
make no difference at all.

The- aforementioned differences on Study-' Habits and
Educational Plans were never largeonly 3 percent or
less, in fact, of the total differences among students on
these variables. However, these differences did tend to
eXist even after the total range of background factors
available to us had been allowed for. Hence, whatever
the reasons why girls score slightly higher than boys
on Study Habits at all grades and boys score higher than

girls on Educational Plans and pesires at the twelfth
grade, they tend not to be supplied by the comprehensive
set of variables available to us. In Achievement, the

absence of boy-girl differences may possibly be due in
part to the way in which our achievement composite was
developed. A student's score on this composite is a weight-
ed sum of his or her scores on the verbal and mathematical
tests. It could 'be that (especially at the higher grade
levels, where 'differential course enrollment occurs) the
girls scored higher on the verbal tests and the boys higher

on the mathematical ones. Such differences would have
been obscured when the separate test scores were com-
bined to form a single index. Nevertheless, we would
have expected more substantial differences between boys
and girls on some of the motivational indices than the
ones we observed.

We also examined the relative explanatory roles of
sex and ethnicity in Achievement and each of the moti-

vational variables. We found that differences in ethnicity
outweighed differences in sex. However, both kinds of

r24

differdnces were small compared with the within-group
differences between students classified by sex and ethni-
city. The percentage of difference that lay within such
groups ranged from 100, percent for Expectations for
Excellence to 78 percent for Achievement: These per-
centages therefore represent a large' source of student
variability with which sex and ethnicity would appear
to have nothing to do. In addition, appreciable inter-
actions between sex and ethnicity was not observed for
the achievement and motivational variables or, in other
words, there was no one ethnic group in Which boy-girl
differences were mere pronounced than in another.

The following hypotheses incorporate these results:

Finding 4.Sex is not a, major source of differences
among students in achievement and motiva-
tion.
(a) The explanatory role of ethnicity far

exceeds that of sex, but it remains small
compared to the proportion of student
variability left unexplained either by
it or by sex.

12.4. REGIONAL AND LOCAL FACTORS IN
ACHIEVEMENT AND MOTIVATION

We examined the role of regional factors in two ways:
(a) by region alone; (b) by region and metropolitan (and
nonmetropolitan) area.

12.4.1. Region

In our earlier studies, we had used only four regional
groups: nonmetropolitan North; metropolitan North; non-
metropolitan South; and metropolitan South. In the
present study, besides the distinction between metropoli-
tan and nonmetropolitan we used seven: Northeast, Mid-
Atlantic; Great Lakes; Plains; Far West; Southwest; and
Southeast' We conducted analyses for all the students
in each region, whenever possible by ethnic group.?

In our earlier work, we theorized that in regions where
the institution of caste (i.e., caste-like discrimination on

the basis of skin color) was less highly developed, personal
attributes fostered in the family would be more likely
to play a role in achievement, and a disrupted family
situation would therefore be more critical for the student.
Our earlier results did not support such a notion. We
wondered if it might be supported when we used the
more refined regional stratification devised for the present
study. It was not. What we did find was that much of
the moderate-to-small-relationship of Family Structure
and Stability with Achievement could not be disentangled
from its relationship with Socio-Economic Statue.. In
other words, both disrupted family situations and lower
achievement levels are found more often among the lower
socioeconomic groups. The portion of it that could be

The States included in each of these groupings are listed in
chapter 2.

7 I.e., whenever census data indicated that a sufficient concentra-
tion of that group's members might be expected in that region, and
there were also sufficient members of it in our sample to support
such analyses.



disentangled was small for both Negroes and whites in
all regions, but larger for the remaining ethnic groups,
especially Oriental-Americans. On the other hand, the
explanatory role of Socio-Economic Status in Achieve-
ment was large for nearly all groups, although more so for
Negroes and whites than for the others. However, we
were unable to discern any clear regional trend in the
distribution of these values. We therefore offer the follow-
ing hypothesis:

Finding 5.For most students, the relationship of family
structure with achievement tends to be
moderate to small. Most of this relationship
can I- --counted for by 'variation in socio-
economic status: the lower it is the less
likely the family is to remain intact.
(a) This is true irrespective of region.

In our earlier work, we classified some of our vari-
ables into a set denoting the family s position in the
social structure, and others into a set denoting the nature
of the family's involVement with the child in his school-
ing.' We observed, in comparing the two sets, that the
latter tended to account for more of a student's achieve-
ment in the North than in the South. Accordingly, we
suggested that "the color-caste aspects of the social struc-
ture, as represented by Racial-Ethnic Group Membership,
had a greater impact on Achievement in the South, and
would consequently be more difficult to overcome there
through educationally related child-rearing activities"
(Mayeske et al., 1973a, p. 147).

In the present study, using more differentiated regional
groups and a greater number of grade levels, we found
that this generalization had to be modified somewhat.
When we regarded the Southeastern and, to a lesser
extent, the Southwestern regiOns as representing the
South, we found the generalization moderately well sup-
ported at the ninth and twelfth grades. At the sixth
grade, however, there were certain anomalies that, we
felt, were due primarily to the less comprehensive nature
of the motivational indices at this level.

We also compared the role of these two sets of vari-
aWes in the achievement ot "the separate.'ethnic groups.
The hypothesis we were besting was the same one as
before, namely, that motivational factors play a greater
role than social class factOrs in achievement, but that
there is substantial overlap among theman overlap
that might be regarded as the behavioral correlates of
social class membership as it relates to Achievement.
This hypothesis was supported for almost all the ethnic
groups. For the separate ethnic groups, no systematic
regional trend in these relationships was either hypothe-
sized or observed'

As a result of these analysis we are inclined to the view
that our hypothesis needs to he checked through the use

$The former set consisted of Socio-Economic Status, Family
Structured and Racial-Ethnic Group Membership, and the latter in
Expectations for Excellence, Attitude Toward Life, Educational
Plans and desires, and Study Habits, the set known collectively as
Family Process.

I Our hypothesis pertained to all students combined, not to the
separate ethnic groups.

of other, more detailed kinds of data, like that from the
census. Nevertheless, the following hypothesis can be
tentatively offered:

Finding 6.Attitudinal and motivational factors tend to
play a greater explanatory role in achieve-
ment than do social class factors, but there
is also substantial overlap among them.
(a) This overlap may represent the effect

of the interplay of social class and moti-
vational factors on one another over
time.

The Achievement Study showed that the independent
role of family background factors exceeded that of school
factors to a considerable degree, but that the independent
role of school factors was greater in the South than in
the North.'° In this study, with its larger number of
regional groups, we found exactly the same trend. As
before, the independent role of school factors was greater
in the South, though rather more so in the Southeast than
in the Southwest.

The Achievement Study also showed that, although the
role of family background factors exceeded that of school
factors, individual differences in achievement were more
likely to be associated with school factors among minority
group members than among whites. This was true both
before and after allowance had been made for family
background factors, and the trend was more marked in
the South than in the North. In the present study, we
tended to find these same results." In consequence, we
hypothesize:

Finding 7.For virtually all students, the role of family
background factors in achievement exceeds
that of school factors.
(a) The achievement of minority students

shows a greater sensitivity to school
factors than does that of whites.

(b) The achievement of students in the
South tends to show a greater sensitiv-
ity to school factors than does that of
students in other regions..

(c) The overlap of family background and
school factors, as they relate to achieve-
ment, reflects: (i) the allocation of stu-
dents to schools on the basis of their
social background (especially their eth-
nicity and socioeconomic status); (ii)
the effects of such allocation.

Another earlier finding that we reinvestigated was the
way in which the association of ethnic grottp membership
with achievement varied by region, being higher in the
South than in the North. It will be remembered that vir-
tually all these group differences could be explained by

10 For the composition of the sets known as Famft Background
and School, see chapter 2. When the ethnic groups were combined,
Racial-Ethnic Group Membership was included as an aspect of
Family Background.

II The only exception was the Oriental-American group in the
Far West, for whom school factors played a small role ind family
background a large one.
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differences in social background conditions, and that by
far the greater explanatory role was played by factors in-
dependent of ethnicity. Similar results were reported in
the present study. In almost all the regions, minority
group students were, on the average, about one full stan-
dard deviation below the whites in achievement. Once
more, however, this difference was either greatly reduced
or completely eradicated after the family background and
school factors had been taken into account. The major ex-
ception to this trend was the Oriental-American group in

the Far West, which was very close to the white group
initially, and came to surpass it after group differences in

family background and schools in that region had been

allowed -for. We therefore feel reasonably confident in
asserting:
Finding 8.-Within each region, most if not all student

variation in achievement that is associated
with ethnic group membership can be ex-
plained by differences in family background
and type of school attended.
(a) The portion of student variation in

achievement that is independent of eth-
nicity-a portion usually much larger
than that associated with it-can also
be explained bi--differences in family
and school background.

school, the latter take on more nearly equal
explanatory roles.
(a) For the separate minority groups, the

type of school attended assumes a larger
explanatory role than social class: for
whites, the reverse is true.

(b) Finding 9(a) tends to prevail in most
regions.

Finally, we studied the extent to which total student
variation could be accounted for by regional variation. In
other words, what percentage of the total differences
among students in, say, their achievement, could be ac-
counted for by virtue of their residing in one region rather
than in another? This relationship was assessed by means
of the following ratio:

Percentage of total student Variation among regions on
variation associated with attribute X
regional membership -Variation among students
on attribute x . on attribute X

When this percentage is high, it indicates a-pronounced
relationship of regional membership with the attribute;
when it is low, the relationship is e r less pronounced
or absent. Grade-level avers for these analyses are
given in table 12.6; for ails, see appendixes B and C.

The first col in this table, headed "Total," contains

The students' views of their life situations can be percentages for all students combined. It can be seen

fluenced not only by the set of variables we have called
Family Process, but by their achievement level,9.-We-there-
fore conducted a new series of analyses iniv-hich Achieve-

ment and the four motivational varlables that made up
Family Process were regarded as the joint result of differ-
ences among students in their social class and type of
school attended. We found that ,the explanatory role of
school factors tended to be much greater than in our pre-
ceding analyses. For the separate minority groups, the
independent role of the school factors came to exceed that
of the social class or, in our terminology, home background
factors. This tendency, however, was less pronounced for
Oriental-Americans than for the other groups. For whites,
the opposite was true, viz, social class played a greater role
than school. These results prevailed in most regions. Con-
sequently, we hypothesize that:

Finding 9.-When achievement and motivation are treat-
ed as the joint product of social class and

It For the composition of Family Process, see chapter 2.

--that -the largest percentages occur for Socio - Economic
Status, Achievement, and Racial-Ethnic Group Member-
ship, but that even the largest of these is hardly more than
5 percent of the total. The percentages for Family Struc-
ture and Stability and for the four motivational variables
tend to be even smaller. For the separate ethnic groups,
the percentages tend to be equal to or. smaller than those
in the "Total" column. The main exceptions are the values

/ for Indian and Oriental-Americans, which are relatively
high for Family Structure and Stability. Expectations for
Excellence, and Study Habits. Oriental-Americans also
have large value's for Achievement and for Educational
Plans and Desires. Even here, however, the largest values
scarcely exceed 5 percent.

We must conclude, then, that the largest, percentage of

the ethnic groups are combined or taken separately, occurs
variation associated with regional membership, whekther

for achievement, but that it is only about 5 percent of the
total variation among students. The reasons for these re-
gional differences in Achievement are not at all clear.

Table 12.6.-Percentage of Total Variation in Individual Student Variable. Associated With Regional Membership

Variable Total White Negro
Mexican-

American
!Mien

American
Orientel
Ahaeleaia

Socio-Economic Status 1 3.3 2.3 3.3 .3 1.3 .7

Family Structure and Stability,. 1.0 .3 0 1.3 2.7 S.3

Expectations for Excellence .3 .3 0 0 1.3 1.3

Attitude Toward Life 1.0 .3 1.0 0 .3 .7

Educational Plans and Desires 1.0 .7 .6 0 .7 3.0

Study Habits .3 0, .6 .7 2.3 2.3

Achievement 5.3 2.0 5.3 0 .7 5.3

Modal Ethnic Group Membership 4.7



When we examined the factors at our disposal, we found
a great deal of overlap among them. In fact, we found that
virtually all the differences could be accounted for by any
one of the following factors, singly or in combination:
Socio-Economic Status; the 4 motivational factors; and
the 10 school factors." In addition, the association of re-
gional achievement with regional ethnic composition prac-
tically vanished after their differences on any one of the
above classes of factors had been taken into account. We
are therefore inclined to offer the following hypothesis:

Finding 10.The region of the United States in which. a
student resides has little effect on his or her

level of achievement or motivation.
(a) This is so for students of every ethnic

group represented in our study.
(b) Regional membership is more highly

associated with Achievement than with
any othey yariable, but accounts for
only about 5 percent of the total stu-
dent variation in it.

(c) Such regional differences in achieve-
ment as do exist can be explained in
terms of the regional averages for so-
cioeconomic well-being, motivation,
and type of school attended, either
singly or in any combination.
(i) Regional differences in achieve-

.ment associated with a group'a.eth.:
nic composition ,can explained

these same factois,'eitheeaingly
or in any comblhation.

12.4.2 Region and Metropolitan Area

We have just dealt with the results of anases based
upon 4even'regions. In this section, we shall subdivide each

,,oftheie regions into a metropolitan and a nonmetropolitan
area, to give a total of 14 groups. In order to handle this
large number, we found it -necessary to employ a new and
more powerful analytic- technique that, since it caused us
to revise our findings, will now be discussed in some detail.

The results of a least-squares regression analysis can be
-,.put in the form of an equation that indicates how much

Wei0t.should be given to each of a number of variables in
ordertn-estimate values of the dependent variable. V. For
example,- in the equation:

+B2X2
Y' is the estimated value of our deperident variable, ob-
tained by multiplying the values of X1 (the first regressor
variable) by the weight B1, those of X2 by B2 and adding
both, to the constant Bo. In the present context, X1 might
be a value° the index we called Socio-Economic Status,
X2 a value on t *ndex for type of school attended, and Y'
atrestimated chie ent score." For the 14 groups con-

18 The four motivations factors . (often called Family Proceu)
wire: Expectations for_Excellence; Attitude Toward Life, Educa-
tional Plans and Desires; and Study Habits. The set of 10 school
factors consisted of 5 student body and 5 teaching staff factors
(see chapter 2).

14 The weights B1 and B2 are often called "partial slopes," while
the constant Bo is called the "intercept."

sidered here, this new analytic technique allowecys to ask
two related questions. For a given set of regressor vari-
ables and a given dependent variable, they were:

1. Are different slopes needed for the different geo-
graphic groups?

If the answer to question 1 was yes, then a different
equation was used for each group and the analysis pro-
ceeded no further. If, on the other hand, the answer was
no, then the next question was:

2. Are different intercepts needed for the different
geographic groups?

If the answer to question 2 was yes, then the same Bes
and B2's were used for each group, but a different Bo. If,
on the other hand, the answer was no, then the same Bo
was used.

To arrive at answers to questions 1 and 2, a variance-
accounted-for framework was used. This means that the
extent of the differences among groups could be put in a
percentage framework. In this way, it was possible to
judge how worthwhile it might be to use separate slopes
and intercepts for each group. In our earlier studies, we
had made tests of statistical significance to help us in this
type of decision: if an acceptable level of significance was
reached, the groups wertjudged to be different and were
kgpt.sepirate.,,MoweverAvith..large samples trivial differ-,.
ences can appear statistically significant. -As.a result, the
analytic approach used here is preferable. -

We conducted these analyses sequentially, gradually in-
-creasing the number of regressor variables so that first
the student- background and then the school-related vari-
ables were brought in. Computations were made for each
ethnic group separately and for all students combined.
The geographic classifications employed were region, met-
ropolitan area, and selected regions (when ethnicity wu
included as a criterion of classification). Whether the de-
pendent variable wa Achievement alone or Achievement
combined with the ur motivational variables, we found
that the same slope could be used for the different geo-
graphic and ethnic groups (for details, see appendix C).
When the ethnic gro ps were kept separate, we found that
separate regionatandmetropolitan-nonmetropolitan inter-
cepts might be desired on occasion, depending upon the
particular ethnic grout, but only until we brought the
school-related variables into the analysis. When we did,
separate intercepts were no longer needed. However, when
we included ethnicity in the same framework as a criterion
of classification, we found that a separate intercept was
needed for each ethnic group, but not for the regional or ,
metropolitan classifications. As before, the introduction of
school-related variables eliminated this need. These latter
results suggested to us that the school-related variables
tended to pick up differences among ethnic groups and re,
gions. We therefore examined the differences among
schools in some detail.

The moat significant result of these analyses wu that
the same slopes can be used for the different geographic
groups. How can this be? After all, the regional differences
uncovered by our previous analyses were far from negli-
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gible. The answer is that the basis of those previous analy-
ses was the variation within each regional group, while
that for.the present analyses was the variation among all
students. In the clatter case, regional slope differences
simply did not appear worthwhile. But, we might go on to
ask, what should an investigator do when the groups are
meaningful in their own right, and he wants to analyze
them 41)arately? Assuming that the groups are of suf-
ficient size to warrant keeping them separate, we think he
should opt for the use of the framework outlined here. He
could then use .a-test of statistical significance to pinpoint
percentages that are both statistically reliable and worth-
while in some predictive or explanatory sense. We suspect
that use of such an approach. would greatly reduce the
number of groups considered to be "different" from one
another. 41

What, then, of our earlier analyses by region? Are we
to discard them entirely? It seems safer to accept them
with the proviso that they are based upon categorizations
of people that, at least- with regard to the variables in-
volved, may be more important for the way in which peo-
ple react to them than for anything they are in themselves.
Unfortunately, it seems likely that these categorizations
will retain their social meaning for some time to come, and
that investigators will therefore go on using them. For the
explanation of achievement, however, they are likely to
prove-unnecessary, as the following hypotheses suggest.

Finding 11.For achievement, both alone and com-
bined with motivation, separate regression
weights are not required for the different
geographic groups studied herein. This is
equally true for all students combined and
for each ethnic group treated separately.
(a) Separate intercepts are warranted for

different geographic groups only until
school-related variables are brought
into the analysis, after which there is
much less need for them."

(b) Separate intercepts are warranted for
the different ethnic groups only until
school-related variables are brought
into the analysis, after which there is
much less need for them.

(c) School-related variables tend to cap-
ture both ethnic group differences and
geographic differences.

12.5. STUDENT DIFFERENCES AMONG AND
WITHIN SCHOOLS

We undertook a number of analyses designed to explore
the nature of student differences at the school and indi-
vidual levels. Special variables were created to quantify
regional and rural-urban differences. We were then able to
determine their association with school differences in
achievement, both alone and when combined with the four

is By "school-related variables" are meant primarily those re-
ferring to the social background of the student body and teaching
staff.

128

/1111111Nswow

motivational variables. We found that this association was
never large; in fact, it was only about 12 percent of the
school differences in achievement for regional location, and
only about 13 percent for both regional and rural-urban
location. Comparable values for achievement and motiva-
tion combined were 3 percent for regional location and 5
percent for both regional and rural-urban location. The
comparatively insignificant nature of these geographic
differences helps explain why they were so easily absorbed`
by the school-related variables when the latter were
brought into the analysis.

Next, we examined the extent to which variation among
students' achievement, both alone and when combined with
motivation, was distributed. (a) among ethnic groups and
(b) among schools. We found that nearly all the portion
of this variation that ,could be associated with ethnicity
lay among schools. However, most of the variation among
students was not explained either by ethnicity or byschool
differences. Sex, too, was found to play only a minor ex-
planatory role.

Accordingly, we were led to inquire how far differences
among schools could be used to explain differences among
individuals. We did so by taking the full set of individual.
student variables, making them the dependent set, and re-
gressing them against their school-level counterparts. We
found that as increasingly more variables were brought
into the analysis, the explanatory role of school differences
became progressively weaker. This result is not too sur-
prising when one considers that these variables are more
highly correlated at the school level than at the individual
level. As a consequence, individual student variability on
these measures tends to overwhelm school variability. The
importance of differences among students within schools
a topic to which we shall return in our final chapter
could scarcely' be better demonstrated. Meanwhile, the
following hypotheses seem appropriate.

Finding 12.The association of geographic differences
with school differences in achievement and
motivation is small, and all the former dif-
ferences can be,explained by the latter.

Finding 13.No inferences can be made about the inde-
pendent effect of ethnicity on achievement
and motivation, for virtually all ethnic
group differences on these variables carMe
explained by the type of school attended.

Finding 14. For virtually all student variables studied
herein, whether separately or in Combina-
tion, there inreater student variation with-
in than among schools.
(a) The main exception is ethnicity, for

which the reverse is often true.

12.6. METHODOLOGICAL DEVELOPMENTS

The present study was also responSible for a number of
methodological developments, most of which arose from
our use of the commonality model in our earlier studies.
The commonality model was originally developed in order



to explore the overlap of student background and school
factors in 'their relationship to student motivation and
achievement. It has been severely criticized-for producing,
under some circumstances, results that seem irrational
(for instance, overlaps with negative values). Although
we succeeded in showing that such results can actually be
helpful if regarded in the proper light, we decided to test
two of the proposed alternatives to the commonality model,
in the hope that they would reveal some,new aspect of our
data.

Both of these proposed alternatives were designed to
yield a more parsimonious kind of analysis by transform-
ing the number of regressor variables into orthogonal, or
unrelated, variables. They differed in their approach to the
range of observed variables: the, first alternative tried to
reduce them to a smaller number ol`composite variables,
while the second was prepared to accept the full range.
We therefore called the first one the "reduced-rank model"
and the second one the "full-rank model." We found that
the reduced-rank model tended to throw out the very, in-
formation that was used most heavily in a regression-
analysis. Moreover, the variables reduced in this way were
not always interpretable. The full-rank model did not yield
much more information than could be obtained from a .
regular regression analysis. Nevertheless, we concluded
that it might provide an investigator,with some insights
into how the results of a regression analysis came about.
The utility of these techniques could not be fully displayed
with our data, primarily because the matrices we were
working with were not singular." There was, however,.
one application of the full-rank model that we found to be
useful with associational data, that _is, data from which,
because they were collycted at one point in time, no direct
inferences can be made about causal relationships. This
application was to include regressor and dependent vari-
ables in the analysis together, transform them to orthog-
onal components (where each orthogonal component was
maximally related to its observed counterpart)and then
exami the different coefficients of the components. Even
in thi case, however, the investigator had to be willing to
acce these orthogonalized definitions of his variables.

We also tried supplying our own alternatives to the com-
monality model. In one, we first stratified on student-level
variables, and then searched for differential school effects
within each stratum. This approach was not productive,
because the stratification procedure did not sufficiently
eliminate the redundancy among the stratifying variables.
In another, following D. E. Wiley (1973), we used the
within-school.equation to adjust achievement for student
background relationships, and then related this residual
achievement score to the school-level variables. We found
that this procedure did indeed give the school-level vari-
ables a slightly larger explanatory role in achievement.
However, we did not consider this a desirable procedure
because of the pronounced disparities among schools on
some of these same variables, particularly ethnicity and

,..
socioeconomic status.

1$ I.e., although some high correlations did exist, full linear de-
pendencies were not present.
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We also commented on-an exten of the commonality
model developed by A. E. Beaton, Jr. (1973b). This Model
allows an investigator to obtain a percentage expression
of the extent to which groups classified in a nunlbet of
different ways differ in the nature of their regression
equations. We felt that this was an unusually ,powerful
tool, and one that would discourage the prevailing en-
dency to view groups as different merely on the basis
their statistical significance.

12.7. SUMMARY

In this chapter weisted our 14 major findings. We did
so with the caution that no direct inferences could be made
about what happened to students as they passed from one
grade to another; since all the data had been collected dur-
ing the same period of time. In addition, dropout rates
were not only higher at the upper grades, but .affected
some regional-and ethnic groups more than others. Finally,
the indices used were both less comprehensive and less
reliable at the lower grades. Our findings were therefore
presented as hypotheses, to be tested by future research
from which these disadvantages would be absent.

Our first set of findings dealt with the point of discon-
tintMy, that we discerned in the relationship between the
stuffrts' achievement and their environment. Below this
point; it appeared, the relationship became very much-
weaker and threatened to vanish abruptly. This suggested
to us that some social conditions were too unfavorable to
exert even, a slight positive influence on achievement.

We next examined the relationship of ethnicity, achieve-
ment, and Motivation. Here our major finding was 'that, as
allowance was made for more and more differences in the
various ethnic groups' social background, theirachieve-
ment scores tended to approach a common distribution,
We also found that, with only ptirtial exceptions, it was not
necessary to vary the relative importance attached to the
different sets of background conditions for each ethnic
group.

Turning to the special topic of sex, which we had pre-
viapsly neglected, We found no major differences between
the achievement of!boys and girls., indeed, sex as a variable
had even less explanatory power than ethnicity. Much the
same appeared to be true of geographic factors, whether.
in terms of region alone or of region and metropolitan
area, despite our use of seven regional groups instead of
the earlier four. However, we succeedtd in confirming out
earlier lidding that the achievement level of students,in the
South tended to be more a ected by school-related faetdrs
than did that of studen elsewhere. But the general trend
in aU regions and areas was for the role of school factors
to beeiceided by that of family background. There were,
of course, some regional variations in achievement, but
insofar as they were at all related to ethnicity, they could
be accounted for in terms of regional variations in the
ethnic groups' social conditions. .

Our final set of findings centeted on the fact that all the
student characteristics in our sample, with the major'ex--
ception of ethnicityovaried far more within schools than
they did among schools. Since the independent role of geo-
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graphic differences was minimal, virtually all the differ-
ences among ethnic groups in achievement and motivation
could be explained by the type of school they attended.

We concluded by reviewing a number of meth; dological
developments that had arisen out of the present study.
Most of these were connected with attempts to improve on

J
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or find replacements- for the commonality model, which
provided the basis for our separation of school and family
influences on student achievement. We tested several of
these alternative models, and found them largely unpro-
ductive. The most promising approach, it seemed to us,
lay in farther refinement of the commonality model.

A
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Chapter 13

ISSUES AND IMPLICATIONS

Facts alone carry no recommendations for policy; there
is no science that can tell us what we should do. everthe-

. less, viable policy rests on agreement :Omit basic facts. It
is important, then, to realize which tads thus-rk tort has

- established, and which it has merely put' on the a da
for future'research and analysis.

13.1. WHAT ARE THE FACTS?

The broad factual issues with which we haire been deal-
ing can most easily be expressed in a series of questions,
as follows.

1. How do a person's general cognitive skills develop
under a wide range of environneental,conditions?

On a priori grounds, we would expect the relationship
between these two variables to take the statistical form
of an ogive, or flat, S-shaped curve. In substantive terms,
this would mean, that there is a range of environmental
conditions that is optimum for the development of general
cognitive skills, or, in other words, that within this range
the relationship of environment with development ,is lin-
ear. Above or below this optimum .range, the relationship
is very much less pronounced, and may even cease to exist.

We are able to uncover evidence that tended to support
this assumption of an S-shaped curve at the lower and
middle range of environmental conditions and cognitive
skills. But no such evidence' presented itself at the upper
range. Perhaps our achievement composite did not dclas-
ure skills adequately; perhaps we did not sample a wide
enough range ofenvironmental conditions. Or wimps the
assumption itself is invalid. At this stage, howeVer, we
find.that it still has great appeal.

A. RN-Jensen (1969) hypothesized that intelligence, as
supposedly measured by IQ teats, has a linear relationship
with environmental conditions'at the low range, but that
beyond a certain- threshold this relationship tapers off.
Our data did' not include 1Q tests, but kseems likely that
the students' performance on our achie4inent composite
would be highly correlated with their performance on such
tests. To the extent that the fernier can be used asn proxy
for the latter, these results suggest that .Jensen's theory
is either inadequate or incomplete, depending on the loca-
tion of his threshold point: If he were. to place it between
our middle and high rangei, then we would argue that his
theory is incomplete, for there is a breaking point in the
low range. If, on the other hand, he were to place it be-
tween our middle and low ranges, we would argue that his-
theory is inadequate. Indeed, it is refuted by our evidence,

which shows a low-fo-null relationship where he postulates
a linear one (viz, below his threshOld), and a pronounced
linear relationship where he postulates little or none (viz,
above his threshold). Of course, it would be possible to
argue that, even if a strong empirical relationship were
to be demonstrated between our achievement scores and
IQ, one cannot serve as proxy for, the other.

2. How should we interpret the fact that the cogni-
tive skills of different ethnic groups have been de-
veloped to different levels?

We have seen that as far as this study is concerned,
much the same emphasis can be given to one group's back-
ground factors (both family and school) as another's. In
other words, the same regression equation can be used fo
all groups, and-all that is needed to understand the differ-
ences among themthat is, the differences

the

their stu-
dents' cognitive skillsis their, means. on the factors in
question. Hence, the corresponding individual differences
within each group can be thought of as arising to about
the same degree from-the same kinds of social background
factor. However, although the same is true of the differ-
ences among groups, the background factors are so highly
interrelated at this level that it is difficult if not impossible
to distinguish the influence of each one separately.

A large.part of this problem is due to the nature of oar,
data, which, as we have repeatedly emphasized; were col-
lected during one period of time. Had we had a larger
number of ethnic groups represented in our studxthe re-
lationship& observed here might not have been as niarked.
Other studies, however, offer more opportunity for specu-
lation about the origin of these differences, This is not the
place for a systematic review of the literature on the na-
ture and numbers of social groups that perform differen-
tially on tests of 1Q, attitude, and achievement. Even if we
could determine the extent of this literature, there would
be too much of it.

A few stud*, however, have been selected-for comment,
both because they more than.suflize,to prove the quite lim-
ited point we- are-trying to make about achievement and
environment, and because they seem particularly suggea-
tive- in other-respects..1.

The first of these studies is by .1, R. Mercer, whO found,
in a survey of the epidemiology of mental retardation in
Riverside, California, that the performance of blacks and

We use the term vsuggestive either because ws did not have an
opportunity to examine the detailed study results, or because it con-
tained some methodological fault (sampling bias, nonrandom as-
signment, small sample, etc.) that prevented it from being definitive.
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Chicanos on IQ tests differed from that of whites to about
the same extent-(i.e., about one sigma lower) as we have
observcd in this study. However, when allowance was
made for the relative affluence and different cultural prac-
tices of these groups, the blacks' and Chicanos' scores be.
came mote nearly equal to the whites'.

A study that more nearly approximated experimental
conditions was that of R. Heber and associates (1972).
They found that a group of infant children of mentally re-
tarded mothers that was taken frotiffhi-horrie -during the
major portion of the day and exposed to a program of
intellectual stimulation, scored about 1.5 sigma units above
a comparable group not so treated. M. Smilansky (1972),
in recounting studies of children reared in kibbutzim, has
reported that, on an. IQ test, children of European Jews
perform about one full sigma above those of Oriental ( i.e.,
North African and Middle Eastern) Jews when each are
raised by their own parents. However, when children of
European and Oriental parentage are raised in a kibbutz,
whereon mothers are exposed to the same kind of pi natal
care and all children are not only reared in the same' way
but are left with their own parents for only about two
hours during a normal working day, their performances
on IQ tests is more nearly similar. Moreover, it tends'to be
about one sigma above the average performance of all
children on the test. But even though a kibbutz upbringing
eliminates the intergroup differences, there are still indi-
vidual differences, some of which can be associated with
differences in their parents' educational levels.

If we broaden our concept of ethnicity to include re-
ligious background, equally suggestive results can be found
for seleeed groups in the United States. Thus J. G. Bach-
man (1970) reports that students who identify themselves
as Jewish or Episcopalian tend, on an IQ test, to score
roughly seven-tenths pf a sigma above those who identify
themselves as Roman Catholic or Methodist, and on full
sigma above those who identify themselves as Baptists.
J. A. Hostetler and G. E. Huntington .(1971) found the
performance of Amish children on achievement tests re-
quiring the use of language were somewhat below the
averages for non-Amish children, whereas their perform-
ance on such tests that had less to do with language and
more with the rest of the curriculum were on a par with
or even somewhat above them. We could go on; however,
these few studies are enough lo suggest that the differen-
tial performance of ethnic groups on tests of this kind
arises from differences in their sociocultural experience as
a group. At the same time; vast individual differences can
be observed within each group.

An entirely different view of this phenomenon is to as-
sume that it results from inherent characteristics of-the
various ethnic groups. Proponents ofthis latter view usu-
ally cite studies alleged to show that the test performances
of persons with a known degree of biological relationship
to one another (e.g., monozygotiv.- and dizygotic
cousins, parents and their children) tend to be highly as-
sociated. It is inferred from this that there is a strong
genetic component in achievement. However, these studies
have been conducted for the most part on relatively homo-
geneous cultural and biological groups. They also suffer

132

41111111111sr 1 37

from a number of other shortcomings (Kamin, 1973). But
even if they did not, they would still tell us little, if any-
thing, about the nature of mean differences among cultural
groups. It is depressing to have to repeat this, but the fact
is that, in order to understand such differences, it is more
fruitful to examine the ways in which ethnic groups act-
ually differ from one another as groups than it is to make
any other kind of comparison.

Thus A. R. Jensen (1969) has argued" that the lower
performance of Negroes than whites On IQ tests is due
to some inherent factor that :is constraining Negro per-
formance. However, as we have already shown at some
length, Negroes are far from being the only nonwhite
group that scores low on such tests.' Indeed, Puerto Ricans
score lower than Negroes, while Indian and Mexican-
Americans are about on a par with Negroes. Moreover,
slight differences that do exist among these latter minority
groups cannot be interpreted at all without first taking
into account their differential dropout rates. For example,
Indian and Mexican-Americans are said to (and probably
do) have much higher dropout rates than Negroes even
before the sixth grade. Had the children who dropped out
been retained in school, the relative status of these groups
might have turned out quite differently.

Another form of the genetic theory has been put forward
by W. Shockley (1971), who also stresses the lower per-
formance of Negroes than whites on IQ tests. lie has sug-
gested that for each 1 percent of Caucasian genes that Ne-
groes have, there will be a corresponding increase of 1
point in their test scores. Since there has been a greater
genetic mixture of Negroes with whites in the North than
in the South, he argues, it follows that Northern Negroes
will have higher test scores than Southern ones.3

The present authors know nothing of genetic mixtures
in different regions of the country. We have observed,
however, that the percentage of student variation on our
achievement composite that can be associated with regional
membership is never large; in fact, the largest values are
on the order of 5 percent for Negroes and Oriental-Ameri-
cans and 2 percent for whites. It follows that, even if such
regional differences were brought about by genetic factors,
they would still be relatively unimportant. However, no
genetic explanation is necessary. As we noted earlier, these
differences among regions could just as well be explained
by differences in their 'affluence, in their motivation for
achievement, or in the social organization of their schools,
whether singly or in any combination. A resort to inherent
differences among ethnic groups as an explanatory theme
does not further our understanding in the slightest' We
may also recall that most of the differential performance
of the ethnic groups on our achievement composite could
be accounted for by differences in the types of school they
attended. If such performance can serve as a proxy for
performance on an IQ test, then it is clearly essential to

2 Assuming once again that our measure of achievement may
serve as a proxy for IQ.

3 His specific hypothesis actually pertains to Negroes in Georgia
as compared with those in California.

. 4 Students of migration might also note that such differences
among regions are not as great as some theories of migration might
lead one to believe.



include type of school attended as a variable in any ex-
planation of differential IQ scores by li'vnic group.

jn summary, we suggest that differences among ethnic
groups on tests of general cognitive skill development can
best be understood in terms of differences in their experi-
ence as groups, and not in terms of factors that give rise
to individual differences within each group.

3. In what sense do schools affect their students'_
achievement levels, and to what extent?

We have come to believe that, at Least with this body of
data, it is possible to distinguish two different kinds of
"school effect": (a) the effect that can be attributed to at-
tending one type of school rather than another, different
type; (h) the effect of a student's immediate classmates
on his or her own performance. We shall suggest that these
are by no means independent phenomena, even though
they can be separated algebraically..

As of 1965, the process of public schooling, it seems to
us, r4 somewhat as follows:

1. Neighborhoods were organized along socioeconom-
ic and racial-ethnic lines.

2. School attendance areas were defined in terms of
neighborhoods, with the result that students of the
same socioeconomic and racial-ethnic background
attended school with one another.

3. Since performance on standardized achievement
tests tended to be correlated with a student's socio-
economic and racial-ethnic background upon entry
into school, schools differed in the achievement lev-
els of their entering students.

4. A student's progress in school tended to be gauged
against the progress of his or her fellow students:
to be ahead of them was equated with doing well,
and to be behind with doing poorly and needing
assistance.

5. Since there was no fixed standard by which all
students might have been said to be doing well or
poorly, and since the curriculum was a standard-
ized one that compelled all students to spend a fixed
amount of time on different subjects, the relative
standing of different schools or instructional
groups within schools tended to be preserved
throughout the years of schooling, and with it
(though to a lesser extent) the relativestanding of
individuals within those groups.

Given a process of this kind, it is not surprising that,
when we examined differences among schools to see what
kind of an effect, if any, they might have been having on
their students' achievement and motivational levels, we
found that almost all such differences could be explained by
differences in the students' socioeconomic and racial-ethnic
composition. The slight portion that remained unexplained
by such factors could be explained by the social composi-
tion.of the teaching staff, by the \ y in which the school
had adapted to the recurring nature and needs of its.stu-
'dent body, or by some combination of both.

When we turned to differential student performance
within schools, we found a somewhat different set of rela-

1

tionships. Thus the relationship of achievement with in-
dividual social background was much diminished, while
that of individual motivation was increased. Over the years
of schooling, it seemed likely that such motivational fac-
tors might become increasingly related to achievement,
while the role of social background factors stayed much
the same as it had been in the early years. Then, too, most
of the differences a mom st nd_ents _within-schools rental ned
unexplained. We felt that this was a promising field for
future research, especially if such differences were re-
garded as being related to and perhaps produced by the
school.

13.2. WHAT IS TO BE DONE?

In our earlier studies we noted that, as of 1965, Ameri-
can schools tended to reflect and perpetuate inequities that
existed in the society at large. In order to remove these
inequities, we felt that a concerted effort would be required
in numerous areas of society, including employment, edu-
cation, and housing.

It is not our purpose here to assess progress in.these
areas, except to note that much has been done since that
time to correct ethnic imbalances in the schools, especially
Southern schools. Undoubtedly, much more could be done
in the North. What we wish to emphasize, however, are
three much broader problem areas suggested by the re-
sults of our analytic work. These areas are problematic
today, and are likely to remain so in the near future. For
the sake of succinctness, these areas will be labeled here
as follows: (a) purposeful attainment; (b) relevance; (c)
disciplined diversity.

13.2.1. Purposeful Attainment

Education, both historically and as we know it today all
over the world, can be characterized as peer referenced.
By this we mean that an individual's rate-of progress and
degree of success are judged against those of the average

'student, particularly in his or her instructional group. If
the individual student performs better than average, this
is called "doing well"; the student may even be labeled as
"bright." A worse-than-average performance, on the other
hand, is called "doing poorly," and a student who has one
is likely to-be labeled "dull," "lacking in effort," or even
"in need of special assistance." In short, to be doing well
one has to be doing better than someone else.

A moment's reflection will show that this way of judg-,
ing good and bad performance need have nothing to do
with what is taught or how much is learned. By some fixed
standard, all the students might be doing well or poorly.
But no fixed standards exist, Obviously, they should,be.de-
veloped. How can this be done? The first prerequisite, it
seems to us. is to have a definite idea of what education is
supposed to achieve; the second, is to plan how to achieve
it. Such an approach would necessarily involve- setting
minimum levels of student competence for different devel-
opmental stages. Assessing this competence would be a
matter Of finding out what skills or knowledge the children
had acquired from the educational experiences that they
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would probably not have attained otherwise. In contrast,
the standardized achievement tests now in use are based
on what roughly only half the children know, and are of
questionable relevance to what is being taught.

The type of system we are advocating' would call for
much greater individualization of instruction. This might
take one of several forms. Some students, by viitlue of
their more rapid mastery, might go on to more ad anced
or more detailed learning tasks, or at least to tasks that
are in some way different. The latter might include helping
other students, whether younger ones or peers, but the em=
phasis would be not on what one's peers were achieving
but on personal achievement relative to fixed standards.

It may be objected that such an approach would involve
a lowering of current standards (as if this were possible).
However, it has been demonstrated that even high stan-
dards are capable of attainment if one bothers to make
them explicit and keep them fixed (Block, 1973, chapter
4). Such a system might seem utopian to some and unde-
sirable to others. Its attainment would undoubtedly be
difficult; as of this writing, even basic adult literacy levels
are in dispute. However, there seems little point in offering
education to all via an instructional process that guarantees
the failure of at least half the students.

13.2.2. Relevance

A second problem area is the relationship. between the
activities that are carried out in the name of education and
the later life circumstances that students are likely to en-
counter. It, is, in-short, the problem of relevance in educa-
tion. Relevance can be thought of as having two aspects:
(a) the scope of the learning tasks; (b) the structure of
learning relationships within schools. Let us' deal with
each in turn.

It seems axiomatic that schools should teach children
more than just how to get a job. Certainly, many do; but
much more could be done. For example, as we suggested
in the Achievement Study, the quality of parent-child rela-
tionships might be enhanced if high school students were
taught something of how they may affect their childrch's---
physical, emotional, and intellectual well-being.-81Milar
arguments could be made for familiarizingstiidents com-
pafatively early with the possible Sure and pitfalls of
marriage. More generally, chools could tell their stu-
dents far more about, major national and international
problems that will profoundly affect both their and their

The structures of learning relationships within school
affects not only the students' achievement levels but also
their attitudes and opinions. School authorities should de-

velop a greater sensitivity to these forces, and attempt to
harness them in a positive manner. Por example, in order
to foster a sense of cooperativeness among students, tasks
in which they have to work together in a positive manner
might be preferable to ones that pit individual students
against each other.

Finally, many of the learning tasks with which students
are confronted consist largely in the passive assimilation,
storage, retrieval and (sometimes) transformation of in-
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formation. Such tasks involve a very limited range of hu-
man abilities. The range of tasks, then, should be restruc-
tured so as to employ a greater range of capabilities. For
instance, J. S. Coleman (1972) has suggested that, in the
adolescent years, the setting in which learning tasks occur
should be broadened to include the adult world of work.
This would enable adolescents to learn something about
that world instead of being separated from it. At the same
time, they would be able to acquire marketable skills
through "learning by doing.'" Many activities within
schools might also provide opportunities for such "learn-
ing by doing": the tutoring of ydunger by older students,
the employment of students in management and custodial
functions, and the sponsorship of individual and team
projects are just a few of the possibilities. Some of these
latter might also help to foster cooperative relationships
among students, as suggested earlier.

13.2.3. Disciplined Diversity

As we noted earlier, the prorcess of education is carried
out in a surprisingly uniform'manner, in this country as
well as others. How, then, are we to plan for change? It
would seem highly _desirable to diversify our educational
practices so that we can learn of other and perhaps better
ways to attain common goals and objectives. However, if
we are to learn from such diversification, it will have to
be carried out in a disciplined manner. In the past, experir
ments were often conducted so haphazardly that it was
difficult, if not impossible, to decide what had been learned
from them. The motto of the future should be: No experi-
mentation without randomization. Not that introducing
experimental-controls such as randomization is likel
revolutionize the educational process, however ucators
are ever to know what they are doin students what
is being done to them, then ex s ental controls will be
needed. At the very le ey will save educators from
repeating the fjdt Prof the past.

But h , -We may ask, might experimental controls be
a ed in practice? Whenever local school authorities
plan to adopt new procedures, a unique opportunity exists
for them to give these procedures a trial run by creating
a group subject to the old procedures as well as a group
subject to the new ones, and to assign both students and
teachers randomly to each group. Whenever an agency
gives funds for new practices to be developed or tried out,
it could easily require, as a condition of funding, that the
potential recipient designate one or more groups from
whom the new practice will be withheld, so that it can act
as a.control group in gauging this practice's effectiveness.
Preferably, both control and experimental groups would
be selected at random from the total number of eligible
groups. Such practices are in fact currently being incorpo-
rated in a number of federally funded programs (see.
Crain et al., 1973).

It matters little what is said for or against specific pro-
posals of this kind as long as school authorities are pre-
pared to accept the main point, namely, that education is a

s I.e., learning through action, and then evaluating 'their per-
formance on the basis of what has occurred.



science, although-a flegling one, and that its results should
be assessed by scientific means in a spirit of scientific in-
quiry. Equality of educationial opportunity, then, is more
than a high-sounding slogan: it is a concept that can be

defined scientifically. Now that we have located the sources
of inequality, and found that they are manmade, how can
we refuse to 'pursue the goal of equality with renewed
zeal?
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APPENDIX A

THE DATA-ANALYSIS MODEL'

Index means, standard deviations, and intercorrelations
were also computed.

Computation of School Averages. The mean score for
each school was computed for both students and teachers
on the indices and variables that were carried along
separately.

Merging of School Data. The school means for students
and teachers were merged With the school data for prin-
cipals on a single tape (one tape for each of the five
grade levels).

Computation of Correlations and Regressions. We per-
formed a large number of statistical analyses in order
to interrelate the variables. The primary statistical tools
used were regression analysis and partition of multiple
correlation.

Ideally, we would have liked to study these responses
for the same sltidents as they progressed through their
years of schooling. However, as explained in chapter 1,
we decided to use cross-sectional data; viz, we collected
them from students at different grade levels at one point
in time. Consequently, whenever we made inferences
about trends over time we did so with great caution.

The following logical steps were incorporated into our
computer program:

Item Analyses. Each questionnaire item was analyzed
against one or more variables of interest. In this way we
were able to use not only the percentage of respondents
choosing each item but also their average on the variables
of interest as a guide in assigning scale values. We did
the same with the nonrespondents. For the student
questionnaire, item .responses were analyzed against an
achievement composite.' For the teacher questionnaire,
item responses were analyzed against the number of items
that were answered correctly on the teacher's vocabulary
test.' Responses- to the school principal questionnaire were
analyzed against the principal's response to questions
concerned with his annual salary, number of stiilents
enrolled in his school, the rural, suburban, or urban
location of the school, and the proportion of children in
the school from working-class families.°

Coding and Intercorrelation of Variables. An approxi-
mately 10-percent sample of students was drawn from the
student master tapes at each,grade level. The variables
were then coded and intercorrelated.' For the teachers
and principals a breakdown into elementary and secondary
was made, and correlations computed for each breakdown.
The full number of teachers and principals included in
the survey was used in these analyses.

Reduction of Variables Into Indices. The intercorrela-
tion matrices for the above steps were subjected to a
series of factor analyses in order to obtain meaningful
groupings of the variables, called indices.°

Computation of Index Scores. The weights obtained
from the factor analyses were used to compute index
scores first, by standardizing each variable to a mean of
zero and a standard deviation of One; then, by multiply-
ing each variable by its respective weight; and finally,
by summing these values. In this step index scores were
computed for all of the students included in the survey.

1 This appendix has already been published in the Achievement
Study (Mayeske et al., 1973a) and in the Attitude Study (Mayeske
it al., 1973b). It is reproduced here, mutatis mutandis, because each
report in this series is designed to stand by itself.

2 Mayeske et al., 1968b.
2 Mayeske et al., 1987.

Mayeske et al., 1968a.
The codes used for these analyses, as well as the means, standard

deviations, and intercorrelations for the students, teachers, and
principals, are given in the appendixes of the School Study (May-
eske at al., 1969). The student items were Coded by means of cri-
terion scaling. .

Principal components analyses were used, with varimax rota-
tions of components having a root of one or more.

I

A.1. THE DATA-ANALYSIS MODEL AND ITS PROPERTIES

The data for this study were obtained by appending to
each student the attributes ot his school appropriate for
his grade level, as they were developed in the School
Study. This procedure generates a data matrix that can
be compared with the following hypothetical one:

STUDENTS

1

2

3
4

N

1

SES

SES, A

SESt
SES3c

2

ACHY

ACHVIA

ACHV :i'

AM/3c

3

U.S

SES.
SES.
SESc

4
ACHY

ACHV A

ACHVc

Inv .

PTR A

PTR.
PTRc

In this matrix the individual student, as represented by
the numbered rows from 1 to N, is the basic unit of
observation. The five Columns of the matrix represent
different kinds of variables. The first two columns con-

_
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tain observations on each student's Socio-Economic Status
(SES) .and Achievement ( ACHV), respectively. The third
and fourth columns contain the average S9cio-Economic

,Status (SES) and average Achievement (ACHY) of
students in the same school and grade level as the indivi-
dual student. The last column contains a more traditional
school variable, the Pupil-Teacher Ratio (PTR) for stu-
dents of the same school and grade level. The alphabetical
subscripts (A, B, C, etc.) are used to designate the schools,

When these variables are intercorrelated the values
for each individual student enter into the computational
formula. They result in the following hypothetical corre-
lation matrix:

STUDENT CORRELATIONS
1

SES

2

ACHY

3

SES

4
ACHY

5

PTR

1. SES 1.00 r12 STUDENT-

2. ACHV rt.; 1.00 r,3 r, SCHOOL
CORRELATIONS

3. SES r r 1.00 r34 rss

4. ACHY r r2, ra4 1.00 n, SCHOOL

5. PTR r14 r25 r3; 1.4, 1.00 CORRELATIONS

Since this matrix is symmetric, the values below the main
diagonal (upper left to lower right) will be the same as
those above the diagonal. The dotted line is used to
separate the submatrix of student correlations from school
correlations. Using this matrix. and assuming that we
are interested in the regression of ACHY on SES, we can
conduct the following analyses:

TOTAL: The effectiveness of the regression of
individual ACHV on SES is measured by r21:. For
more than one variable it would be measured by
the squared multiple correlation obtained by regres-
sing individual ACHY on several other individual
student variables. School variables can be brought
into this analysis as well. For example. PTR can be
brought into the nalysis with SES and ACHY to
give the multiple regression of ACHY on PTR and
SES.

AMONG: The effectiveness of the regression of
school ACHY on school SES is measured by r22-1.
For more than one variable it would be measured by
the squared multiple correlation obtained by regres-
sing school ACHY. on several other school variables.
For reasons given below, individual student vari-
ables are not brought into this kind of analysis.

WITHIN: A within-school regression is conducted
by partialing ACHV out of ACHY by means of
partial correlation techniques, and then regressing
ACHY on SES (i.e. through observation of the
squared partial correlation that remains). This oper-
ation renders the residuals of ACHV uncorrelated
with or independent of ACHY, and consequently un-
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correlated with any other school variables that are
correlated'with ACHY.'

ACHY- is the one school variable that is most similar
to or highly correlated with ACHY. The squared correla-
tion of ACHY with ACHV represents the maximum
amount of variance in ACHY that can be explained by
analyzing differences among schools. Consequently, when
-ACHY is partialed out of ACHV all the remaining school
variables are uncorrelated with ACHY. In general, when
an individual student variable is correlated with its school
mean counterpart, that correlation is the maximum value
that can be obtained by correlating it with any other
variable or combination of variables. When the school
mean counterpart is partialed out of an individual stu-
dent variable, all of the differences in that variable asso-
ciated with differences among schools are removed. This
is also one of the reasons why an individual student vari-
able is not entered into an "AMONG" analysis: the maxi-
mum differences among schools on that variable are just
as well represented by the variable's school mean counter-
part.

A.1.1 COMMONALITY ANALYSIS

Extensive use was made in this study of a technique
called commonality analysis. This technique partitions the
variance in a dependent variable that is predictable from
two or more sets of regressor variables into the propor-
tion that can be uniquely associated with each set, and
the proportion that is in common with two or more of the
sets. The following discussion will focus on the develop-
ment of the model for two and three sets of variables and
then go on to a discussion of the meaning of these results.
A mathematical development of the model is given in the
Technical Supplement to the Achievement Study.

Let us assume that we have two sets of variables, B
and S. In the context of the ensuing chapters, B might
represent different measures of the student's family back-
ground, S might represent different measures of the
school he attends, and A might represent his achievement.
Suppose now that we run a regression and obtain a
squared multiple correlation for A against each set of
variables, alone and in combination. For two sets of vari-
ables we will have three squared multiple correlations:
R2(B); R2(S); and KR, S), where the letter or letters in
parentheses represent the set or sets entered into the re-
gression. Then the proportion of the squared multiple cor-
relation that can be uniquely associated with the B and S
sets, designated U(B) and U(S), is given by:

U(B):=R2(B,S)R2(S) (1)
U(B)=R2(B,S)R2(S) (2)

These uni e values are sometimes referred to as first -
order mmonality coefficients. The proportion of pre-
dictable variance that is common to the two sets of vari-
ables, called the second-order commonality coefficient, is

given by:

I An algebraic proof of this assertion is given in the Technical
Supplement to the Achievement Study.



C(B,S)=R1B,S)U(B)U(S) (3)
This partitioning results in the following additive prop-
erties:

R2(B)_=C(B,S)+U(B)
R2(S)=C(B,S)+U(S)

Thatis,_the squared -mutt' Tan
be expressed as a function of their different orders of com-
monality coefficients, viz, the common portion plus the
unique portion. In the context of our study this kind of
analysis would indicatethe extent to which the predictable
variance is shared in common by the two sets, and the ex-
tent to which it can be associated with one or the other
of the two sets.

The results of these analyses are organized somewhat
as follows:

Order of Commonality B
Coefficients 1

S

2

First U(Xi) a
Second C(XIX2)

lisquare()(1)
R.SQ(XI,X2)

In this table, the first-order commonality coefficient, or
portion uniquely attributable to each set, is given in the
"U(Xi)" row. Here, Xi stands for the set contained in each
column, represented by B and S respectively. The second-
order commonality coefficient is the same for each column,
as is the R-SQ(X1,X2). The squared multiple correlation
for each set, B or S, is given in the row "R-Square(Xi),"
Also, the following empirical values in this table would be
additive: a a r =d, bt r =e, and a When we per-
form a unitizing operation on these results, the different
order-of-commonality coefficients sum to 100. This opera-
tion is performed by dividing each of the empirical values
in this table by the value for f. Usually only the unitized
values for U(Xi) and C(XIX2) are presented.

For the three-set case let us designate the third set as
0, for "other." From entering all the different combina-
tions of sets in the regression we obtain the following
squared multiple correlations: R2(B); R2(S); R2(0);

& & Li

R2(B,S); R2(B4O); R2(S0); and R2(B,S,O).' Then the
first-order commonality coefficients are given by:

U(B)-.L.-S2(B,S,0)R2(S,0)
U(S)=--R2(B,St0)-1V(B4O)
U (0) =R2(B,S,0) R2 (B,S)

The second=order commonality coefficients are given by:
C(B,S)=R2(B,S,0)R2(0)U(B)U(S)
C(B4O)=1V(B,S,0)R-'(S)(1(B)U(0)
C(S0)=R2(B,g,0)R2(B)U(S)U(0)

Finally, the third-order commonality coefficient, of which
there is only one, is given by:

C(B,S,0)=R2(B,S,0)C(B,S)C(B4O)C(S,0)
U(B)U(S)U(0)

The squared multiple correlation for any single set can
then be expressed as a function of its different order-of-
commonality coefficients. For example, the squared mul-
tiple correlation for the "other" set, R2(0), can be ex-
pressed as:

R2(0)=C(B,S,0)+C(B4O)+C(S,0)+U(0)
Results of three-set commonality analyses are organized

somewhat as follows:

Order of Commonality
Coefficients

a
r 1

S 0
2 3

First U()(i) a b
Second C(XIX2) d d

C(XIX3) e e

Third
C(X2X3)
C(XIX2X3) g

I,
g

f
g

R.square h I I
R-SQ (XIX2X3) k k k

With three sets there are now three second-order com-
monality coefficients. The additive properties are a+d+
e +y =h; b+d+ f g=i; el-e+f-Fg1---j; and a+b+c+d+
e+f-4-9:---k. When these coefficients are divided by R-Sq --
(X1X2X,1), which in the above table has the empirical
value of k, they are called "unitized" coefficients. Usually
only these unitized coefficients are given in the following
chapters.
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APPENDIX B

FAMILY AND SCHOOL INFLUENCES ON ACHIEVEMENT, BY REGION AND ETHNICITY

In this section we explore, for selected ethnic groups,
many of the same kinds of questions posed in chapter 6.
In conducting these analyses we have to contend with two
problems. First, for many regions the sample sizes for
some of the ethnic groups are exceedingly small. Second,
errors in ethnic group self-identification occur, and these
errors can be magnified when the groups are sorted out by
a degree of regional stratification as fine as this one. In
order to cope with these problems, we shall present re-
gional analyses only for those ethnic groups for which
there is an adequate representation in our sample, and of
which census data also indicate that there should be a suf-
ficient concentration within each region of interest. For
example, we shall examine whites and Negroes for all
seven regions, whereas we shall study Indians and Mexi-
can-Americans for only two regions each.

In order to cope with the small number of schools in
some of our regional samples, we shall, on occasion, use a
lesser number of school variables to represent school differ-
ences. This will, at times, have the effect of understating
the magnitude of the association of school differences with
student variables. But we willingly make this sacrifice in
order to gain a clearer understanding of regional differ-
ences. The number of questions addressed will be fewer
here than in chapter-6 because ethnicity is not employed
as a variable (i.e., within and across regions each ethnic
group is kept separate from the others).

We begin the analyses with the whites because they are
the most populous group, and hence determine who is and
is not a minority.

B.1. REGIONAL VARIATIONS FOR WHITE AMERICANS

The numbers of white students and their school's are
given in table B.1. The small numbers of schools repre-
sented in the sample at the higher grade levels, particu-
larly in the Northeast and Plains regions, suggest that we
need to take special precautions in the school analyses to
conserve on degrees of freedom. For individual students,
however, adequate sample sizes are available in each re-
gion. Our first question then is:

1. What is the Magnitude of the role played in
Achievement (ACHV) by Family Structure and
Stability (FSS) before and after allowance has
been made for Socio-Economic Status (SES)?

The results of commonality analyses with these two va-
riables are given in the first few columns of table B.2. We
can note from the column labeled "RSQ (SES, FSS)" that
the values are uniformly higher at the ninth grade than
at either of the other grade levels, and that they appear,
on the average, to be slightly greater in the Northeast,
Mid-Atlantic, and Southeast than elsewhere, We conjec-
ture that from the sixth to the ninth grades, these differ-

Table B.1.-Number of Studenta and Schools in Selected Beene% by Grade Level: Whites

Region
Grade
Level

No. of
Students

No. of
Schools Reiien

Grade
Level

No. of
Students

Ne. of
Schools

Northeast 12 3,873 20 Far West 12 9,973 83
9 4,409 25 9 11,489 105
6 4,327 96 6 10,058 288
3 4,401 109 3 10,474 305
1 2,564 54 1 6,466 161

MidAtlantic 12 16,433 80 Southwest 12 3,580 66
9 21,406 128 9 4,764 80
6 17,075 328 6 4,913 154
3 17,025 364 3 5,063. 154
1 8,524 165 1 3,035 76

Great Lakes 12 10,884 65 Southeast 12 13,255 177
9. 12,680 83 9 17,359 226
6 11,054 289 6 15,906 579
3 11,894 304 3 16,231 510
1 6,777 142 1 9,795 . 233

Plains 12 4,040 42 Total 12 62,038 533
9 4,646 48 9 76,753 695
6 3,959 135 6 67,291 1,869
3 4,299 136 3 69,385 1,882
1 2,660 83 1 39,816 914
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'fable 13.2.Commonality Analyses of Family Background and School Factors in Achievement, by Region and Grade Level: Whites

legion
&ad RSQ Unique Com- Unique RSQ Unique Com- Unique RSQ \ Unique Corn- Unique

Level (SES,FSS) SES mon FSS (HB,PRCS) HB mon PRCS (FB,SCH) FS mon SCH

Northeast

Mid-Atlantic . .......

Great Lakes

Plains

Far West

Southwest .. ......

Southeast

Total

12 19 88 12 0 42 4 41 55 44

9 24 78 21 1 42 , 7 51 42 43

6 17 84 14 2 29 22 37 41 34

12 17 92 8 0 42 4 36 60 45

9 24 82 16 2 42 9 49 42 44

6 18 81 15 4 30 21 41 38 35

12 15 87 10 3 41 3 33 64 43

9 18 77 19 4 35 8 44 48 37

6 13 77 14 9 29 12 34 54 34

12 18 85 10 5 46 6 32 62 48

9 19 83 15 2 39 6 43 51 40

6 14 78 15 7 28 13 39 48 31

12 14 81 16 3 37 4 33 63 38

9 17 74 22 4 34 8 42 50 36

6 13 76 17 7 26 15 36 49 30

12 10 93 5 2 31 4 29 67 34

9 18 87 13 0 34 9 46 45 36

6 15 88 '10 2 26 17 40 43 27

12 18 94 6 0 '38 7 41 52 43

9 23 86 13 1 38 10 51 39 41

6 21 81 13 6 32 22 44 34 38

12 17 90 9 1 39 6 36 58 43

9 21 82 16 2 37 10 47 43 40

6 17 81 14 5 29 18 41 41 34

ences reflect a difference in the composition of the indices,
and that from the ninth to the twelfth, grades they reflect
different dropout- rates. Hence, the percentage of differ-

. ence among-white students in their ACHY accounted for
by these two variables varies from a low of one-tenth to a
high of one-fourth. However, when we examine the per-
centage role that can be attributed to FSS, we can note
that it is always small before SES has been taken into ac-
count, and, as indicated by the unique portion for FSS,
it gets even smaller when SES is first allowed for. The
unique percentage role for SES, on the other hand, is ex-
tremely largeon occasion, as much as 40 to 90 times
greater than that of FSS. Therefore, we are inclined to
conclude that the role of FSS in whites' ACHY is exceed-
ingly small, and that most of it is confounded with that of
SES. This conclusion holds for virtually all regions and
grade levels studied here.

Our second question is:

2. When JIB and PRCS are analyzed together, what
is the magnitude of their respective roles in

ACHY?

We may recall from chapter 6 that the HB factors are
SES and FSS taken together, while PRCS is comprised of
the four attitudinal and motivational variables. The re-
sults of these analyses are given in the center columns of
table B.2. Inspection of the ''RSQ(HB, PRCS)" column
shows that the values tend to increase at the higher grade
levels and, on the average, to be smaller in the Far West
and Southwest than elsewhere. We suspeet that this in-
creasing value over the grade levels reflegts not only
changes in the composition of the indices and 'differential
dropout rates, but a tendency for the PRCS:factors to
pick up additional variance in'ACHV at the twelfth grad6
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8 19

8\ 16
61 25
77 \ 17
70 '.25
61 24
88 6\
87, 7 \
70 16 \
87 8
79 17
71 19
91 6
86 10
75 13

83 10
83 11

82 11

71 18
73 20
55 30
78 13
75 18
63 22

3
3

14
6
5

15
6
6

14
5,
10
3
4

12
7

6
7

11

7
15
9
7

15

(see for example, the Great Lakes and Plains regions).
Hence, these percentages range from -t low of a little more
than 0.25 to a high of a little more than 0.4. When we look

at the columns containing the relative percentage roles for
these two sets of variables, we can note that the unique
percentage role for the PRCS factors exceeds that of HB
in each region and at every grade level, although the ex-
tent of this departure is usually smaller at the sixth than
at the higher grade levels. In some regions, most notably
the Great Lakes, Plains, and Far West, the magnitude of
the unique percentage for PRCS also exceeds that of the
common portion. Hence, the motivational variables (as in-
dexed by PRCS) account for more variance in ACHV
relative to the HB set in some regions than in others (note
that the Southwest almost falls in this category too). We
are inclined to regard the-coinmon portions as reflecting
achievement-related correlates of social class membership.
We therefore feel that most of these portions might be
classified as part of the JIB rather than as part of the
PRCS set. However, even if we were to make this kind of
classification, the unique percentage role for PRCS would
still be large; in fact, it would often exceed those of HB
and the common portion combined. This is particularly so
at the twelfth grade.

Our third question is:

3. When FB and SCH are analyzed together, what ie
the magnitude of their respective roles in ACM/

We may recall that FB is comprised of the two home
background and four family process measures taken to
gether, a set of six factors in all. Before we proceed fun
ther with this question, however, it may be instructive t(
examine the degree to which students who are similar with
regard to FB and ACHY attend school with one,another
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for the magnitude of these associations will have a definite
influence on the kimls of inference we make. These per-
centages are given in tfilde 113 Perusal of this table shows
a tendency for the values to decline at the higher grade
levels. We interpret this as reflecting the "feeder xchool
effect," whereby students of ,dissimilar backgrounds tend
to be channeled into the same schools at the higher grade
levels.

Fur SES. the regional percentages tend to depend in
part on grade leel. since they are largest in the Northeast
and Mid-Atlantic at the lower grades and smallest in the
Southwest. At the higher grade levels, the regional values
tend to be closer together: they remain smallest in the
Southwest and tend to become largest in the Southeast,
Northeast. Mid-Atlantic, and Plains. On the average (i.e.,
the mean of the five grade levels), these regional values
range from high to low as follows: Northeast (26.8); Mid-
Atlantic (25.2); Southeast 121.8); Plains (21.6); Great
Lakes ( 18.1); Far \Vest (15.6); and Southwest '(9.0).

For FSS, the regional values tend to be low and fairly
close together. except in the Northeast. Just why these
values should he so high in this region for this particular
variable ( especially at the third grade) is not clear. If they
were merely due to the small sample of schools, then we
would expect similar aberrations for the other variables.
Since we do not observe such aberrations, we are inclined
o believe that the values reflect, in part. peculiarities of

t respondents ( for instance, teachers at the third grade
um ale to answer some of these items). For the remaining
regio is. the lower grade values tend to he slightly higher
in the Far West, MidrAtlantic, and Southeast. On the
average he regional %aloes run from highest to lowest as
follows: Northeast (19.2); 'Plains (5.2); Southeast (5.0);
Far West (1\,8); Mid-Atlantic ( 1.0): Great Lakes (3.2);
and Southwest (33)

For ACI1V, the lower grade values are somewhat small-
er in the Far West and Southwest than elsewhere. On the
average, the values run from high to low as follows; South -
east ( 16.2); Mid- Atlantic ( 11.2 ) ; Northeast (13.6); Plains
(11.0); Great Lakes (8.6); Far West (7.6); and Southwest
(7.2).

For the remaining variables, adequate 'representation
was not available for grades one and three. Consequently,
percentages are available only for the higher grade levels.
For EXPTN, the regional values are very low and Close
together. On the average (i.e., mean of the three grade-
level values), the Southeast is highest (1.3); followed in
descendiilr,.order by: the Northeast and Mid-Atlantic
(3.0); Far \\*".eNt (2.7); and all the remaining regions (2.3
each). For Anil), the regional averages range from
high to low as follows; Southeast (7.7); Southwest (7.3);
Mid-Atlantic (1.7); Far West (4.(k); and all the remaining
regions (3.7 each). The percent:14;es for EDPLN tend to
he slightly higher than for the other itttitudinal and moti-
vational variables. These value/, on the average, range
from high to low in the following mannny: Mid-Atlantic
(10.3); Northeast (9.0); Southeast (8.3); Plains (6.0);
Great Lakes (5.3); Southwest (4.7); and Far West (3.7).
The final variable, 111ITS, is, on the average, highest in
the Plains (5,7) and Southeast (5.3), plowed by the
Southwest (1.3), NorthiiNt and Mid-Atlantic (3.7 each),
Far West (3(0), and Great Lakes (2.7).

Across all variables. then, the average percentages (ob-
tained by averaging the grade-level averages across all
seven variables) are largest in the Northeast (11.3, pro-
duced in part by the high values for FSS), followed closely
by the Southeast (10.2) and the Mid-Atlantic (9.3). Inter-
mediate in value are the Ear West (8.3) and the Plains
(7.9), while the lowest overall percentages occur in the
Great Lakes (6.3) and Southwest (5.4). We might antici-

'Fable 11.3.Percentage of Variance inlndkidual Student Variables Associated With the Schools Students Attend,
by Region and Grade Level: Whites

Region
family Structure and

Socio-Economic Status (SES) Stability (FSS) Achievement (ACHY)
Northeast .. . . ... 38 39 18 17 22 14 52 24 4 2 17 20 13 8 10MidAtlantic . ....... 32 32 17 21 24 8 5 4 2 1 15 19 14 13 10Great Lakes 23 23 12 15 19 4 4 2 1 12 11 10 5 5Plains 28 21 17 23 19 6 5 4 5 16 16 9 8 6Far West 19 22 11 12 14 9 5 5 3 2 10, 12 8 5 3
Southwest 7 12 7 8 11 3 3 3 3 3 9 1*0 5 6 6Southeast ... ......... . . ........ 28 27 21 22 26 5 8 7 3 2 18 22 17 11 13Total 26 27 16 19 22 7 .10 6 3 2 17 17 13 10 10Grade Level: 1 3 6 9 12 1 3 6 9 12 1 3 6 9 12

Expectations for Attitude Toward _ Educational Plans
Region Excellence (EXPTN) Life (ATTUD) and Desires (EDPLN) Study Habits (HITS)

Northeast 2 4 3 3 6 2 5 10 12 4 3 4MidAtlantic 4 .,3 2 6 5 3 6 12 13 6 3 2
Great Lakes 3 2 2 4 6 1 5 4 7 5 2 1Plains 4 2 1 5 3 3 6 8 4 7 5 5
Far West 3 3 2 3 4 5 3 4 4 4 3 2
Southwest 3 2 2 3 9 10 4 5 5 4 5 4
Southeast 6 3 4 8 9 6 9 8 8 10 3 3

Total 4 3 3 5 7 5 6 8 9 6 3 3
Grade Level. 6 9 12 6 9 12 6 ' 9 12 6 9 12
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pate, then, that in the ensuing analyses there will be some-
what more confounding of family background and school
factors in Achievement for some of these regions than
for others.

Let us turn next to these analyses. In chapter 6 the set
called SCH contained 10 variables, 5 pertaining to the stu-
dent body and 5 to the teaching staff. Because of the small
number of schools represented in our samples for some re-
gions, in these analyses we shall use only one variable to
represent possible school influences. This variable will be
the student body counterpart of the dependent variable
(i.e., the mean achievement of all students in a school at
that grade level). In order to get an idea of how much
explanatory power we are sacrificing by using a single
school variable in lieu of 10 school variables, we can com-
pare, over all schools, the percentage of variance in ACHV
explained when the other 9 school variables are first in-
cluded with Student Body's Achievement, and the 6 family

-background variables are left out of the analyses. For ex-
ample, if we let:
P=RSQ(PB,SCH(10)]RSQ[PB,SCH (1) ]
then these percentage values for grades 12, 9, and 6 are,
respectively, 1, 0, and 1. Hence, for whites, over all
schools, very little loss in explanatory power takes place
when these nine school variables are deleted. Of course,
the loss might be much greater for separate regional
groups. Let us see, then, how these regional analyses com-
pare if we use the six family background variables and the
single school variable of Student Body's Achievement
(here designated SCII). These analyses are given in the
last columns of table B.2.

Inspection of the column labeled' "RSQ(FB, SCH)"\in
tabk B.2 shows that from roughly one-third to, on occii
sion, almost one-half of the differences among students in
ACHV can be explained by these combined sets of variable,
and that the values are lower in the Far West and South-
west; than elsewhere. In each region, these perCentages
ten$ to increase uniformly as one ascends the grade levels.
The increases are probably due to the reasons already
cited in connection with this same table. When the per-
centages in this column are compared with those in the
"RSQ(HB, FRCS)" column, we can note that an increase
of from 1 to 5 percent take-§place when SCH is brought
into the analysis. When we examine the relative percent-
age roles for FB and SCH, we can see that the role of FB
is very large and that of SCH very small. As in the pre-
vious set of analyses, we incline to regard the common
portions as reflecting family background influences that,
although they are confounded with school influences, more
likely belong to ,FB than to SCH. Hence, for whites in all
regions, the unique percentage role attributable to "School

factors is small in both an absolute and a relative sense;
in fact, it is completely overshadowed by the percentage
role for family background factors. Although some re-
gional differences in these relative roles do exist, they do
not appear to lend themselves to any simple interpreta-
tion.

Our ur fourth question is:

4. What is the magnitude of the roles played by HB
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and SCH in ACHV and the four motivational fac-
tors combined?

Since there were so few schools in the regional samples
at the ninth and twelfth grades, we performed these analy-
ses only for the sixth grade.' We used the same two home
background and ten school variables as described in chap-
ter 6, and the same multivariate commonality technique.
The results of these analyses are given in table BA. Inspec-
tion of this table shows that the MR-square is largest in
the Southeast, intermediate in the Plains and Mid-Atlan-
tic, and smallest in the remaining regions. The unique-per-
centages for H8 and SCH tend to be more nearly equal
than those observed heretofore. The major exception is in
the Southwest, where the role of HB factors is about twice'
that of SCH factors. In the footnote of table B.4, we .can
note that this trend tends to hold for the other grade lev-
els, but to a greater degree for the twelfth than for the
ninth grade. To us, it appeared significant that, when a
more comprehensive set of student variablesi.e., 9ne
that included motivational considerationswas used' as
the dependent set, school factors came to assume a role
more nearly equal to that of home background factors.

Our next series of questions deals with the nature of
mean differences among regions. We introduce them by
asking:

5. How much of the total variance among white stu-
dents on each of the family t ackground and
achievement variables can be associated.with their
membership in the various regional groups ?2

The results of these computations are given in table B.5.
Examination of these percentages shows that they tend to
be small for each grade level, but that they increase slight-
ly at the higher grades. On the average, SES and ACHY
tend to have the largest percentage values, on the order of
2 percent. Next largest are the values for FSS, which are
on the order of 2 percent; the remaining values taper-off

I The 10 school variables were used because this set, known as
SCH, included the student body counterparts of the 5 dependent
variables. It was necessary to include these five in order to give at
least minimal representation to school differences on these factors.

2 The way in which these percentages were computed is described
in chapter 6. Here, only the grades for which complete data were
available were used.

Table B.4.Mu date Commonality Analyses of Home %eV."
ground and Schoo eters in Achievement and Motivation for
Sixth-Grade Whites

MRSti Unique Common
Region (14111, SCN)

Unique
SCH

Northeast 40 42 ''''--48 40
MidAtlantic 49 44 14' \-!, 37
Great Lakes 41 39 12 9
Plains 48 42 13 45
Far West 38 48 1,3 42
Southwest 39 60 32
Southeast 60 37 21 42

Total. , 48 41 '" 16 43

'The "Total" values for the other grade levels are:
Grade 12 52 42 16 42
Grade 9 57 50 15 353



135.Percentage of Total- Variance in Individual Student
Associated with Regional Differences, by Grade Le% el:Varia

Whiles

Variable Twe
Grade Level

Ninth Sixth Average

Socio.Econom lc Status 3 2 2 2 3
Family Structure and Stability . 1 10
Expectations for Excellence . . - 1 0 0
Attitude Toward Life 1 0 0 .3
Educational Plans and Desires. 1 1 0 .7.
Study Habits 0 0 0 0
Achievement 2 2 2 2.0

< Corresponding siluem for the thud and find grades with 69,3S5 and 39.816 white
students. were 1 and 3, re8neetRelY

--to zero or near zero. On the basis of these percentages we
must conclude that, for whites, regional membership does
not play a large role in explaining differences among in-
dividual students. We shall continue our analyses through
to completion in order to learn what we .can about these
regional differences. However, we must bear in mind that
they are never large.

Our next question is:

6. For Achievement and each of the family back-
ground variables, which regions score' high and
which low?

order to answer this question, we ranked the regional
means for each variable so that a lo 'w rank indicated a
high mean. There was sufficient consistency across the
three grade levels to average these ranks for each variable
and then rerank the averages.' These composite ranks are
given'in table 13.6, which shows that, for some of the vari-
ableg, there is a tendency for the same regions to rank high.hig
or low, whereas beween others there seems to be an in.!
verse relationship. For example,The...Northeast and Mid-
Atlantic tend to rank high on SES, ATTNI,Ind ACHY,
whereas the Southeast and Southwest ttitt,l to rank low on
these same variables. For EXPTN, just the reverse isrue
(i.e., the Southeast and,Southwest rank highest while the

3 When the ranks for each variable were correlated across grade
levels. they ranged (vim a low of 1;1 for 1(11TSaml E1)PLN, to a
'high of 100 for SES The 'majority (actually 70 percent) were in
the 89 to 100 ran

Table 11.6.Ranic er of Each Region on Individual Student
Variables, Averaged by Grade Level: Whites

Variable sNE MA
Regions

GL PL FW SW SE

SocioEconomic Status .. 2 1 5 4 3 6 7
Family Structure and
Stability ,' 5.5 2 1 3 7 5.5 4
Expectations for
Excellence 7 6 5 3 4 2 1
Attitude Toward Life 3 1.5 4 1.5 5 7 6
Educational Plans and
Desires 4.5 2 6 3 1 4.5- 7
Study Habits 4 1.5 5 1,5 6 7 3
Achievement 2 3 4 1 5 6 7

Nets. NE s Northeast, MA = Mid-Atlantic. (.t. = Great Lakets. PL = Plains:
FIV = Far West; SW = Southsest,.SE = Southeast. A low rank indicates high
mesa.
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Northeast and the. Mid-Atlantic are lowest). These con-
sistencies suggest that there may he such a marked degree
of interdependence among three or four of these variables
that one or two factors could be used to describe it. Ac-
cordingly, our next question is:

7. What degree of interdependence exists among the
regional ranks?

As in chapter 6, the degree of interdependence is as-
se by intercorrelating the variables and subjecting
these intemorrelations to a principal components analysis.
If the intercoltnktions are large, we shall require only
one or two components for their covariance, but
several if they are low. The rt. of these analyses are- -

given in table'B.7, which shows that: wee principal
components can he used to describe the interre
9f these ranks; (b) the three account for almost all this-
interdependence. Some grade-level differences do occur,
with the first and second principal components accounting
for somewhat more of the variance at the sixth than at the
higher gravies. However, enough consistency was observed
across grade levels for us to accept the components co
puted on the average of the ranks (acttylly, their ranked
sums) as being representative.

Our next question is:

8. Can.the principal components be transformed to
produce a meaningful description of the subgroups

, of variables?
411

The varimax transforMation of these components is
given in table 13.8. An examination of the variables with
high and low coefficients on these factors suggests that the
first one might be called "gerem I well-being," since all
the variables contribute to it in a positive manner (al-
though not all to the same degref.). Most salient di this
facttr are SES, EXPTN, ATTUD, EDPI,N, and ACHY.
The second factor, as indicated 1,1,- liBTS,and ATTUD, ap-

Table 13.7)Principal Components Analysis of Regional Difference
in Inch% idual Student Variables: White.

Percentage of Variance
Accounie4 fcrt..;

Grade level 1 1 i 2 1. Ie,

Twelfth , 55 77 91
Ninth 48, 71 87
Sixth 721 89 95
Average 56 81 91

Table B.8.Varimax Rotated Principal Components of the,Regional
Intercorrelationa

Factors
Variable 1 2 3

Socio- Economic Status 93 07 36
Family Structure and Stability 12 - 86 49
Expectations for Exellence 99 02._ 17
Attitude Toward Life 69 69 24._
Educational Plans and Desires 51 14 85
Study Habits 18 95 24
Achievement 82 53- 21
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pears to reflect:a certain view cf life that may arise from
intact family situations (FSS), and that, to a degree, may
spill over' into ACHV. We will give this factor the pro-
visional name of "immediate,and/or intimate parental in-
volvement in schooling." The third factor, with its high

_values_for EDPLN and SES, appears to merit the name of
"belief in education and intent to affect one's future lot
in life through it." The high negative value for FSS on
this index suggests to us that this intent might be greatest
where access to higher educatio!I is great but family struc-
ture ranks low. This leads trs to our next question:

9. What is the relative status of each region on the
factors obtained in table B.8?

a These ranks, computed in the same manner as those in
chapter 6, are given in table B.9. For our first factor, "gen-
eral welt-being," the Plains, Mid-Atlantic and Far West
rank highest, while the Southeast and Southwest rank
lowest. For our send factor. "immediate and/or intimate
parental involvement insch9oling," the Plains, Mid-Atlan-
tic and Great Lakes rank !Ugliest, while the Far West and
Southwest rank loa est. For our third factor, "belief in
education and intent to affect one's future lot in life

through it," the Mid-Atlantic and Far West rank highest,
while the Great Lakes and Southeast rank lowest. More
generally, we can note that a region that ranks high or
low on one of the factors tends to rank in a similar man-

Tabir B.Fi.Rank,of Weighted Averages for Each Region by Rotated
Component: Whites

Factors

Revlon 1 2 3

Northeast 4 4 3

Mid-Atlsntic 2 , 2 1

Great Lakes 5 3 6

Plains 1 1 f 4

Far West 3 6 2

Southwest 6- 7 5

Southeast 7 5 7

ner on the others. Hence, considering the techniques used,
these differences are not as unrelated as we would prefer
them to be.4

Our final question in this series actually pertains to a
sequence of analyses concerned with the explanatory role
of different sets of variables at the individual and at the -,
regional level. It is:

10. What happens to the roles of FB and SCH in
ACHV when the analysis shifts from the individ-
ual to the regional level?

It will be recalled from chapter 6 that there was one
type of regional analysis, called "Among," which was per-
formed on the regional means, and two types of individual
analysis: the "Within" type, which consisted in subtract-
ing the mean for each individual's region from his scores
and.then performing regressions on these adjusted scores;
and the "Total" type, which was performed on the scores
for individual students without regard to region. Such
analyses for the explanatory roles of SES and FSS are
given in the first three rows of table B.10. Inspection of
the "RSQ" columns shows that less than 0.25 of the differ-
ences among students in their ACHV is explained by these
two variables at the individual level, whereas upwards of
0.8 of,,the differences among regions are explained by these
same variables. Comparison of the relative percentage
roles for these two variables shows that SES can carry
most of the explanatory role for all levels. In a similar
manner. the explanatory role of FSS is always small.
Hence, for whites, the magnitude of the explanatory roles
played by SES and FSS at the individual and regional
levels are similar but by no means identical,, with SES
assuming the major role. ,

The middle rows of table B.10 contain the results of
similar analyses for HB and PRCS. Inspection of the
"IISQ", columns shows that the percentage of variance in

Although we must recognize from table R.5 that the regional
difference; were small initially, and that'the use of ranks of factor
means tends to obscure these differences evenmore.

Table B.10.Commonality Atialyses of Family Background and School Factors in Achievement for "Total," "Among,"
and "Within" Analyses, by Grade Level: Whites

Typo

Twa th Grad. Ninth Grade Sixth Grad*

RSQ Uniq'uo Common Unique RSQ Unique Common Unique RSQ Unique Cammon Unique

(SES,FSS). SES t FSS (SES,FSS) SES FSS SES,FSS) SES FSS

Total
Among
Within

17 90 9 - 1 21 82 16 2. 17 81 14 5

88 - 89 6 17 84 72 20 8 88' 79 17 4

16 89 10 1 21 81 17 2 81 14 5

RSQ Unique Common
(H11,FIKS) HIS

Unique RSQ Unique Common Unique RSQ Unique Cowmen Unique

'RCS (HIII,FRCS) is PROS (HCFRCS) HII FRCS

Total
Amor L

39 6 36 58 37 10 47 43 29 18 41 - 41

100 8 80 12 100 10 74 16 100 11 77 12

39 4 36 60 37 8 48 44 29 18 39 43

RSQ Unique
(FII,SCH) FB

Common Unique
SCH

RSQ Unique Common Unique RSQ Unique Coommn Unique
SCH (FS,SCH) FS SCH(FLUB) FS

Total
Among
Within

44 77 12 11 40 75 18 7 35 63 20 17

100 0 100 0 100 5 95 0 100 0 100 0

43 82 10 8 39 78 16 6 34 67 17 16

..
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ACHV explained by each of these sets of variables is very
much the same for the two individual-level analyses (i.e.,
"Total" and "Within"), being in the neighborhood of one-
third, whereas at the regional level the two sets explain
all the variance. Further, at the individual level the per-
centage role of PRCS far outweighs that of 118, whereas
at the regional level most of the explained variance is con-
founded, so that regional differences in ACIIV could just
as easily be explained by the one set as by the other. We
conclude, then, that the relative explanatory roles of home
background and family process factors differ considerably
from the individual to the regional level.

The last rows of table B.10 give similar kinds of analy-
sis for the set of six family background factors (i.e., HB
and PRCS combined) and the setof ten school factors, as
described in chapter 6. Examination of the "RSQ" columns

-shows that from roughly one-third to slightly less than
one-half of the variance in ACHV is explained by these
factors at the individual level, but all of it at the regional
level. Further, at the individual level nearly all the explan-
atory power lies with family background, whereas at the

-,regional level the percentage roles are almost completely
cofounded, sd that these differences in ACHV could as

:readily be explained by the one set of factors as by the
.ither. In summary, the analyses in this section have shown
that, for white American students:

1. The role of Family Structure and Stability in
Achievement is small in every region, and most of
the relationship that does exist is confounded with
that of Socio-Economic Status.

2. In every region, the percentage of variance in
Achievement explained by Family Process exceed-
ed the percentage explained by Home Background,
and this percentage remained substantial even4 when the common portion was assigned to Home
Background.

3. When Home Background and Family Process wpre
combined into a single set known as Family Back-
ground, and their percentage role in Achievement
compared with that of the 10 school factors known
as School, it was noted that, in every region, the
role of Family Background vastly exceeded that of
School by a factor that ranged from 4 to 1 to, -on
occasion, 30 to 1...

4. When Achievement and Family Process were to-
getheic regarded as a set that could be influenced
by both Home Background and School, it was ob-
served that, for most region;, the percentage role
of School came to equal or exceed that of Home
Background, and that this trend became more pro-

..nounced at the higher grade levels.5
5. The association of Achievement and Family Back-

grind with regional membership was never large,
being on the order of 2 percent for Achievement
and Socio-Economic Status, and less for the other
variables.

Only the sixth grade hack enough schools to support regional
analyses, while only "Total" grade-level analyses were conducted
for the higher grade levels.

6. Three factors were found to account for nearly all
the regional mean differences on Achievciment and
Family Background. These factors were' interpre-
ted as reflecting (a) "General well-b ing" (to
which all seven variables contributed p itively);
(b) "immediate and/or intimate parents involve-
ment in schooling"; (c) "belief in education and
intent to affect one's future lot in life through it."

7. Comparative analyses of the role of regional dif-
ferences (called "Among" analyses) and of indi-
vidual differences (called "total" and "Within"
analyses) in Achievement showed that, for Socio-
Economic Status and Family Structure, the ex-
planatory roles were similar. They also showed
that most of the explanatory weight was being
carried by Socio-Economic Status, whereas
for the other pairs of variables (i.e., Home Back-
ground compared with Family Process and Family
Background compared with School), the explana-
tory roles were very different at the different lev-
els. We concluded that results for one 'evel could
not be considered indicative of what woild obtain
for the other level. We also pointed out that, at the
regional level, the explanatory toles of, -these dif-
ferent sets were completely confounded, and that
the differences could therefore be explained as
readily by the one set as by the other, wheredi this
was not so at the individual level.

B.2. REGIONAL VARIATIONS FOR NEGRO AMERICANS

We turn next to Negro Americans because they are both
the most populous and the most dispersed minority group
and, in consequence, are adequately represented in all the
regional groups. as can be seen from table B.11. Examina-
tion of this table shows that the numbers of schools for
some of the regional groups, most notably the Northeast
and Mills, are so small that We-must exercise great cau-
tion in interpreting analyses based upon them." We will
use the same series of questions as before.

role played in
Achievement (ACHV) by Family Structure and
Stability (FSS) before and after allowance has
been made for Socio-Economic Status (SES)?

The results of analyses designed to answer this question
are given in the first set of columns in table B.12. Inspec-
tion of the "RSQ(SES, FSS)" column shows that these
percentages do not fluctuate in a consiAtent-ipanner across
grade levels-or regions. For example, in the Northeast they
increase at the higher grade levels, in the Southwest they
rise at the ninth grade to fall again at the twelfth, and in
the Plains they drop at the ninth grade to rise again at the
twelfth. Similarly, at the twelfth grade the Northeast has

6 Many minority group students attend the same schools. We can
therefore expect some overlap in the number of schools represented
for each separate group. In addition, some minority group students
attend schools with whites. For these groups as well, then, there
will be some overlap in the schools represented. Analyses were not
conducted at the first and third grades` because accurate mintirky
group identification was more difficult to obtain for them.
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Table B.11.Number of Students and Schools in Selected Regions, by Grade Level: Negroes

Region

Grade
Level Students Schools Region

Grade
Level Students Schools

Northeast

Mid-Atlantic ..... . .....

Great Lakes

Plains

12 191 10 Far West 12 1,526 41

9 436 11 9 2,461 59

6. 247 31 6 2,120 123

12 4,614 72 Southwest 12 2,432 83

9 8,650 117 9 3,107 100

6 6,805 251 6 2,603 151

12 1,809 44 Southeast 12 13,443 274

9 3,003 67 9 18,496 305

6 3,342 165 6 17,303 604

12 787 18 Total s. 12 24,802 542

9 1,112 24 J 9 37,265 683

6 1,151 47 6 33,571 1,372

Table 8.12.Commpnality Analyses of Family Background and School Factors in Achievement, by Region and Grade Leval: Negroes

Region

Grade RSQ Unique Corn- Unique RSQ Unique Corn- Unique RSQ unique Com- Unique

- Level (SES,FSS) SES mon FSS (HB,PRCS) HB mon PRCS (FB,SCH) FB mon SCH

Northeast

Mid-Atlantic

Great Lakes.

12 32 67 32 1

9 12 61 28 11

6 7 26 54 20

12 15 71 22 7

9 16 79 18 3

6 14 82 13 5

12 10 96 3 1

9 !I 55 30 15

6 8 69 16 15

Plains . ...... . ... 12
9

- _ 6

Far West 12
9
6

Southwest

Southeast

Total

17 85 12 3

9 91 9 0

13 82 10 8

8 80 18 2

13 57 31 12

11 55 24 21

12 9 92 6 2

9 16 83 14 3

r, 10 78 14 8

12 14 96 4 0

9 16 89 10 1

-- ---fir- ---13-- -fe- --11--143-

12 15 92 7 1

9 16 83 15 2

6 13 77 14 9

the highest percentage and the Far West has the smallest,
while for the sixth grade the Northeast is one of the lowest

and so on. What does seem apparent, with a few excep-

tions, is that the percentages tend to hover in the range
of 8 to 15' percent. When we examine the unique percent-,

ages for SES and FSS, we can note that the latter per-
centage is alwe,ys small and the former almost always
large, if not very large; and even the common portion ex-

ceeds the percentage value for FSS. We must therefore
conclude for Negroes, as for whites, that the relationship
of FSS with ACHV is never large. Moreover, the relation-,
ship that does exist is highly confounded with SES, and

there is no readily discernible trend across the regional

groups.
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45 15 55 30 54 59 25 16

28 11 30 59 34 78 7 15

18 18 .22 60 20 78 16 -6

35 7 36 57 40 70 17 13

30 14 38 48 34 68 21 11

25 26 32 42 32 56 24 24

28 5 29 66 30 91 3 6

24 12 34 54 30 77 4 19

19 18 24 58 23 76 8 16

37 8 39 53 44 75 10 15

26 10 26 64 30 82 3 15

25 21 31 48 26 86 9 5

26 .8 27 67 29 93 -3 10

26 14 38 48 28 89 4 7

24 13 32 55 26 82 9 9

28 8 23 69 31 88 3 9

28 23 34 43 34 72 10 18

21 22 26 5? 27 FA 9 23

26 23 32 45 41 47 17 36

29 19 35 46 37 50 26 24

24---e9--*9fr----dll--58----4B-43-----a;--
28 22 33 45 43 50 15 35

28 20 35 45 36 56 21 23

24 25 30 45 34 51 19 30

2. When 118 and PRCS are analyzed together, what
is the magnitude of their respective roles in
ACHY?

Results for these analy are given in the center Col-

' umns of table B.12. InsPectio of the "RSQ(HB,PRCS)"
column shows that for all regions except the Southeast

there is an increasing value at the"higher grades. As for
whites, so too for Negroes we are inclined to feel that tire
grade-level differences reflect: (a) the changing composi-

tion of the indices in moving from grade .6 to grade 9;.

(b) the loss of the dropouts in moving froth grade 9 to

grade 12; (c) tendency for the factors represented by

PRCS to pick up more variance. These values appear to



hover around the range of 20 to 30 percent, and to exceed
this range at the twelfth grade. Inspection of the unique
percentages for III; and PRCS shows that, in every region
and for every grade level, the percentage for PRCS is
much greater than that for 11B, exceeding it by a factor
that ranges from 2 to 1 to as much as 10 to 1. Even if we
were to regard the common portion as belonging to 1113,
the percentage for PRCS would still tend, more often than
not, to exceed them both. Hence PRCS tends to explain a
substantial portion of the differences in ACM' among
Negro.students,'And this is so independently of their HB.
The portion explained tends to be in the range of 40 to 60
percent for each region at almost every grade level. how-

ever, there do not appear to be systematic differences in
these relationship across the regions.

3. When FB and SC11 are analyzed together, what is
the magnitude of their respective roles in ACM"?

Before we proceed further with this question, it may be
instructive to note, for each region,` the extent to which
Negro students attend school with others who are similar
to themselves in FB and ACM', for the magnitude of these
relationships will have an effect on the kinds of inference
we make about possible school influences. The percentages
expressing the magnitude of these relationOips are given
in table B.13. Inspection of this table showsthatAe,grade-
level trends are not as consistent as those observed for
whites in the previous section or those observed for all
students in chapter 6. These differences may reflect the
results of a smaller sample size, as well as, perhaps, some
very real grade-level differences in the manner in which
Negro students were "streamed" into schools in these
different regions.

For Socio-Economic Status, on the average (i.e., the
average of the three grade levels in each region), the high-
est values occur in the Northeast (18,7) and Southeast
(15.0). The high value for she Northeast arisff roir,ly
from its high value at the sixth grade. It is difficult to say
whether this value is due to the aberrations of a small

These were followed by the SouthweA.sam )le or to a real relatjon
third highest (13.0), the Southwest and Mid-Atlantic tie Atlantic (7.0).The lowest values occurred in the Plains

(5.9), Great Lakes (.1.0), and Far West (3.1). Ilow do
these relationships affect our answer to question 3?

In order to conse'rve degrees of freedom for schools, we
shall follow the same procedure as in section B.1 and use

the Great Lakes and Far West (2.7). The values for FSS
tend to be small and closer across regions. The major ex-
ception is in the Northeast, where the value for the ninth
grade is unusually low and those for the sixth and twelfth
grades are unusually high. On the average, the Northeast
is by far the highest (2.4), with the Plains (4.7.) and
Southwest (2.7) running second-and third respectively.
Tied for fourth are the Mid-Atlantic and Far West (2.3),
while the Great Lakes region is lowest of all (0.7).

For Achievement, the highest average values occur in
the Southeast (21.0) and the next highest in the Mid-
Atlantic (12.3) and Northeast (11.3). Then comes the
Southwest (7.3) and Plains (7.0), with the Great Lakes
(5.3) and Far West (3.3) lowest of all. For Expectations
for Excellence, the regional values tend again to be low
and close together in magnitude. The largest average val-
ues occur in the Southeast (5.7) and Southwest (5.3).
Second highest are the Great Lakes ( -1.3) and Plains (.0),
while the Mid-Atlantic and Far West are tied for next to
lowest (3.0). The Northeast has the lowest value of all
the regions.

Attitude Toward Life has its largest values in the
Southeast (16.3) and Southwest (1-1.0). The Mid-Atlantic
is third highest (8.0), the Great Lakes and Far West tie
for fourth (5.7), and the Northeast and Phiins tie for low-
est (3.7). The highest values for Educational Plans and
Desires also occur in the Southeast (7.7) and Southwest
(7.0), the next highest in the Mid-Atlantic (6.3), Plains
(5.3), and Far West (3.0), and the lowest in the Northeast
and Great Lakes (2.7). For Study habits, the highest val-
ues occur hi the Southeast (8.0), and the Great Lakes and
Southwest (6.3) tie for second. The third-highest values
occur in4he Mid-Atlantic (.7). Northeast (1.7), and Far
West (4.0), with the Plains having the lowest ones (3.3).

In summary, over all regions the highest values, ob-
tained by averaging each region's grade-level avel age for
each of the seven variables, were to be found in the South-
east (10.8), and the second highest in the Northeast (9.6).

fo^r fourth highest (11.3), while the lowest values are for

7 However, the erratic grade lmel variations for FSS and ACHV
in this region suggest that they may be due to the small (and per-
haps unusual) sample of schools.

Table 11.11Percentage of Variation in Indi% idual Student MeasuresAssociated With the Schools Student.; Attend,
by Region and Grade Le% el: Negroes

!logien

Socio-
Economic

Status

Family
Structure and

Stability Achlavemant

Expectations
for

Excellencs

Attitutis
Toward

Life

Educational
Plans and
Dui's; Study Habits

Northeast . ...... . 38 8 10 39 1 32 4 8 22 '45 1 1 4 6 3 2 3 5 5 4
MidAtlantic 10 13 11 2 3 2 14 11 12 3 4 2 5, 11 8 4 6 9 6 5 6
Great Lakes 4 3 1 2 0 0 6 7 3 5 2 6 3 6 8 5 1 2 5 1 13
Plains 14 9 16 5 1 8 4 6 11 3 2 7 2 5 4 4 2 10 6 2 2
Far West 5 3 0 5 2 0 5 3 2 4 3 2 , 6 8 3 6 3 1 7 4 1
Southwest 8 10 16 3 2 3 9 9 4 5 5 6 5 11 17 7 4 10 8 5 7
Southeast 13 16 16 3 2 1 23 18 22 6 6 5 8 18 23 9 8 6 10 9 5

Total 12 13 15 3 2 2 16 16 19 5 5 6 6 14 17 6 6 6 13 7 5
Grade Level. 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12
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only one school variable, namely, Student Body's Achieve-
ment, in lieu of the set of 10 school variables. The loss of
explanatory power experienced by this reduction, over all
schools, is indicated by the following difference:

A= RSQ [FB,SCH ( 10) ]RSQ [FB,SCH ( 1 )

For grades 12, 9, and 6 respectively, these values are 0, 2,
and 2. Hence, although the loss of explanatory power is
considerable in some ipokijOdual regions, it is usually small.

The results of com/riiinality analyses with these sets of
variables are given in the -last column of table B.12. In-
spection of the "RSQ(FB,SCH)" column shows that, in
each region save the Southwest, the-values increase at the
higher grade levels, very likely for the reasons already
cited in our earlier analyses. Moreover, it is clear that in
some regions the school variables, as represented by Stu-
dent Body's Achievement, are picking up additional vari-
ance at the higher grade levels. In fact, perusal of the
relative percentages for FB and SCH shows that there are
some readily discernible regional differences. In each re-
gion the percentage for FB exceeds that-for SCH. How-
ever, the extent of this departure is much less in the
Southeast than elsewhere. On the average, the role of FB
factors exceeds that of SCH by a factor of less than 2 to 1,
whereas in the other regions this factor is always greater
(usually, between 3 to 1 and 10 to 1). Even if we were to
relegate the common portion to the FB set, we would still
be inclined to regard the SCH percentage for the South-
east as being substantial; on the average, in fact, it is one-
third of the explained variance. For-the other regions, the
SCH percentage is smaller; it is smallest of all in the Far
West. However, these remaining regional differences do
not lend themselves readily to interpretation of any kind.
In summary, then, the role of SCH factors in ACHV is
greatest in the Southeast and smallest in the Far West,
whereas the reverse tends to be trim for FB.

4. What is the magnitude of the roles played by 1111
and SCH in ACHV and the four motivational fac-
tors combined?

The results of these multivariate commonality analyses
are given for the sixth grade (the only one with a sufficient
number of schools available) in table B.14. Examination
of this table shows that there are considerable fluctuations

Table B.14. Multivariate Commonality Analyses of Home Back-
ground and School Factors in Achievement and Motivation, for
Sixth-Grade Negroes

Region
MRSQ Unique Common

(HD, SCH) HB
Unique

SCH

Northeast 66 30 0 70
MidAtlantic 48 36 15 49

Great Lakes 44 43 14 53

Plains 40 42 10 48

Far West 50 6Q 11 29

Southwest 60 34 8 58

Southeast 64 28 14 58

Total' 57 35 13 52

'The "Total" values for the other grade levels are
Grade 12 80 24 8 68

Grade 9 67 33 11 56
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in the "MRSQ(HB,SCH)" values -for the differedt regions.
The largest values, occurring in the Northeast, Southeast,
and Southwest, are roughly 20 percent greater than the
smallest values, which occur in the Plains and Great Lakes.
When we examine the relative percentage Diles for HB
and SCH, we can note that, in all regions except the Far
West, the role of SCH is larger. Often, as in the case oft
the Northeast and Southeast, this departure is a substan-
tial one. In addition, we can see from the footnote to table
B.14 that the MR-squares and the unique percentages for
SCH increase at the higher grades, while the unique per-
centage for HB decreases. Clearly, then, SCH accounts for
a substantial portion of the variance in the set that con-
sists of ACHV and PRCS combined. In some regions, the
role of SCH substantially exceeds tha of HB, even if all
the common portion is assigned to the flB factors.

5. How much of the total variance among Negro stu-
dents on each of the family background and
achievement variables can be associated with their
membership in the various regional groups?

We can see from table B.15 that these percentages (com-
putation of which is described in chapter 6) are never
large, although they do tend to increase over the grade
levels. The largest association with regional differences
is for ACHV, followed by SES. The four motivational va-
riables known as FRCS show a much smaller association
with regional membership, while FSS shows no relation-
ship at all. It is difficult to speculate on whether or not
these increasing values at the higher grade levels reflect a
genuine regional effect. As we shall see later, virtually all
these regional differences can be explained by either of a
number of the same sets of variables at each grade level,
However, it is obvious that these percentages are never
large enough to make regional membership a major ex-
planatory variable for understanding differences among
iidividual Negro students on these variables.

6. For Achievement and each of the family back-
---rutrniiartrtatter,--irtrirhT

which low?

As before, the regional means for each variable were ,
ranked at each grade level. Although there was not a
great deal of consistency in the ranks (or some variables,
they were nevertheless summed across grade levels. These
sums were then ranked to obtain a composite grade-level

Table B.15. Percentage of Total Variation in Individual Student
Variables Associated With Regional Differenceb, by Grade Level:
Negroes

Variable
Grade Level

Twelfth Ninth Sixth Averse'

Socioconomic Status 5 3 2

Family Structure and Stability 0 0 0
,3.3
0

Expectations for Excellence 2 1 0 0

Attitude Toward Life 1 1 0 1

Educational Plans and Desires 1 1 0 .6

Study Habits in. 1 1 0 .6

Achievement 8 5 3 5.3



measure.' The ranks in question are given in table B.16,
which shows what appear to be two or even three distinct
groupings. The first grouping is suggested by the similar
rankings for SES and ACIIV, and the almost reverse
ranking of EXPTN. A second, less clear-cut grouping is
suggested by FSS, ATTUD, and HBTS. For the first
grouping, the Northeast and Plains tend to rank highest
on two of the variables, while the Southeast and South-
west rank among the lowest. For the second grouping, the
regional ranks are not as consistent across variables.

7. What degree of interdependence exists among the
regional ranks?

The mode of analysis used here is the same as that de-
scribed earlier: the ranks are intercorrelated, and these
intercorrelations are subjected to principal components
analysis. The variance accounted for by successive num-
bers of these components is given in table B.17, which
shows that, for most of the grade levels, a greater number
of components is required to account for the rank inter-
correlations than was required for whites. At the twelfth
ind ninth grades, as well as for he average ranks (or,
more correctly, for the ranked sums of the grade-level
ranks) four components were required, as compared with
only three at the sixth grade.'

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

s The correlations of the ranks across grade levels ranged from a
low of 21 for Sono-Economic Status between the sixth and Twelfth
grades to a high of 96 for Study Habits and for Achievement be-
tween the sixth and twelfth grades. The majority (actually 6l per-
cent) of the correlations across grades were in the 30-to-TO range.
This averaging procedure a as followed because, as will be shown
later, the results were no less Interpretable than those for the
separate grade levels.

9 We should recall that the computational rationale we are follow-
ing extracts components with a root of one or greater, plus the next
largest one of those that remain.

Table WIG. I
Variables, Averaged by Grade Level: Negroes

Variable NE MA GL
Regions

PL FW SW SE

Socioconomic Status 2.5 4 5 2.5 1 6 7
Family Structure and Stability 5 5 3 5 2 1 7 3.5 5.5
Expectations for Excellence .. 7 5.5 5.5 2 4 1 3
Attitude Toward Life 3.5 2 5 1 7 3.5 6
Educational Plans & Desires 3 7 5 1.5 4 1.5 6
Study Habits 5 2 6 1 7 3 4
Achievement 1 4 3 2 5 6 7

Nam NE = Northeast. MA = Mid-Atlantic, GL r Great Lakes, PL Plains,
FW = Far West, SW = Southwest, SE = Southeast A low rank indicates a high
mean.

Table B.17.Principal Components Analysis of Regional Differences
in Individual Student Variables: Negroes

Grade Level 1 1.2 1.3 1.4

Tvielfth 49 75 92 98
Ninth' 42 73 92 98
Sixth 58 76 89

Average 46 76 92 98

Results of varimax rotations of the 'first four compo-
nents are given in table B.18. These components do not
lend themselves as readily to interpretation as did those
for "Total" students in chapter 6 or for whites in section
BA.'" One of our hypothesized groupingsthe one that in-
volved FSS, ATTUD, and HBTSdid seem to form a
group with EDPLN (see factor 2). But the tendency was
not a strong one. There was no sign of our other hypothe-
sized groupings." Actually, both ACHV and EXPTN are
involved to a degree in all the factors, whereas SES is in-
volved most heavily in the third. One set of interpretations
that could be given to these factors might run as follows:

1. The first factor, with ACHV having the highest
weight and EXPTN the lowest, appears to be an
achievement-specific factor.

2. The second would look more like our earlier factor,
"general well-being," if only SES were positive
and had a higher value. Since this is not the case,
and since all the motivational variables, plus
ACHV and FSS, do have moderate-to-substantial
weights on it, we shall call it "affective well-be-
ing."

3. The third factor,, with its high weights for SES
and EDPLN and its moderate weight for ACHV,
seems to reflect a combination of economic well-
being and intent to influence one's future through
education.

4. The last factor appears to be characterized by
what we might call an "intact family situation and
its correlates."

It seems, then, that we can after all pose our next ques-
tion:

9. What is the relative status of each region on the
factors obtained in table B.18?

Table B.19 shows the ranks of CaTIrregioffIsweightiak7
average rank on each factor. On each of these factori the
Southeast ranks consistently low, while the Plains
regionWas o ran ugh. Some-d-the other- regions -show

10 Actually, ate rotated components for the separate grade levels
were not any more readily interpretable than the ones presented
here. Three instead of four components were also rotated, with no
greater success. Consequently, the four that were originally obtained
are presented here.

Described under question 8 of section ILL

Table 13.18.Varimax Rotated Principal Component. of the Regional
Intercorrelationa: Negroes

Factors
Variable 1 2 3 4

SocioEconomic Status (SES) 13 10 89 11
Family Structure and Stability
(FSS) 02 72 08 69
Expectations for Excellence
(EXPTN) 28 22 13 15
Attitude Toward Life (ATTUD) - -06 98 22 10
Educational Plans and Desires
(EDPLN) 02 49 72 29
Study Habits (HBTS) 05 95 11 12
Achievement (ACHY) 50 30 32 29
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Table B.19.Rank of Weighted Average for Each Region, by

Rotated Components: Negroes

Region 1 2 3 4

Northeast 1 4 2 4

MidAtlantic 4 3c 6 5

Great Lakes 2 5 5 2

Plains 3 1 1 1

Far West . 5 7 3 7

Sbuthwest 7 2 4 3

Southeast 6 6 7 6

a much greater degree of fluctuation: for example, the Far
West ranges from 3 to 7, while the Southwest ranges from

2 to 7.

10. What happens to the rates of FB and SCH in
ACHV when the analysis, shifts from the individ-
ual to the regional level?

These analyses, for the different sets of variables, are
given in table B.20, Examination of the percentage values

for SES and FSS shows that the R-squares tend to range
from 12 to 16 percent at the individual level, and are
slightly smaller for the "Within" than for the "Total"
analyses, For the regional or '`Among" analyses, these val-
ues jump up into the 80's and 90's. Examination of the re-
spective percentage roles, of SES and FSS shows that the
largest explanatory role, in each case, accrues to SES. The
percentage role for FSS is much smaller, while the com-
mon portion is moderateeven though it becomes nega-
tive at the twelfth grade. Clearly, then, at both the
individual and regional levels of analysis, the explanatory
role of SES exceeds that of FSS to a substantial degree,
though more so at the individual than at the regional level.
In addition, almost all the differences among regions in
their achievement levels can be explained by differences
among them in their socioeconomic status.

The next set of analyses, given in the middle rows of
table B.20, pertains to the explanatory roles of 1113 and
PRCS for these same levels. We can note that the R-

squares for the two individual-level analyses ("Total"
and "Within") range from 23 to 28 percent, and are slight-
ly higher for the former than the latter. At the "Among"
level, all the regional differences in ACHV can be ex-
plained by these two sets of variables. Perusal of the
relative percentage values shows them to be fairly similar
at the individual level, but virtually completely confounded
at the regional level, though slightly less so at the sixth
grade. Consequently, at the individual level most of the
explanatory power lies with PRCS and the portion it
shares with -IIB, while at the regional level ACHV differ-
ences can be explained about as well in terms of the one
set as of the other.

The last of these analyses, given in the bottOM rows of
table B.20, focuses on the explanatory roles ofthe 6 family-
background and 10 school factors, as described in chapter
6. Inspection of the R-squares shows that, at the individual
level, they vary from a low of a little better than 0.33
to a high of a little better than 0.40, with the values being
somewhat smaller for the "Within" than for-the "Total"
analyses. For the "Among" analyses, on the other hand,
they are once again 1.00. Examination of the relative per-
centage roles shows that they are roughly comparable for
the "Total" and "Within" analyses (with the FB percent-
age being slightly greater for "Within"), whereas at the
"Among" level the explanatory roles of the two sets are
completely confounded. As a consequence, regional differ-
ences in Achievement can be explained as, readily by the
one set as by the other.

B" way of summarizing, this section has shown that,
for Negro American students:

1. In every region, the relationship' of Family Struc-
ture and Stability with Achievement is never large,
and that which does exist is highly confounded
with a student's Socio-Economic Status. Further,
there does not appear to be any trend in this rela-
tionship across regions.

2. In every region, the percentage of differences in
Achievement explained by Family`Process exceed-

Table B.20.Commonality Analyses of Family Background and School Factors in Achievement for "Total," "Among,"
and "Within" Analysgs, by Grade Level: Negroes

Type

Twelfth Grade
'RSQ Unique Common

(SES,FSS) SES

Ninth Grade
Unique RSQ Lielique Common

FSS (SES,FSS) SES

Sixth Grade
Unique RSQ Unique Common

FSS (SES,FSS) SES

Unique
FSS

Total 15 92
.

7 1 16 83 15 2 13 77 14 9

Among 94 54 36 10 92 98 19 21 85 71 28 1

Within 13 91 8 1 14 80 17 3 12 76 14 10

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 28 22 33 45 28 20 35 45 24 25 30 45

Among 100 2 92 *6 100 0 92 8 100 14 71 15

Within 27 14 33 53 27 16 36 48 23 22 30 48

Type
* RSQ Unique Common Unique RSQ

(FB,SCH) FB SCH (FB,SCH)
Unique

FB
Common Unique RSQ Unique

SCH (FB,SCH) FB
Common Unique

SCH

Total 43 50 15 35 38 53 20 27 36 48 17 35

Among 100 0 100 0 100 0 100 0 100 0 100 0

Within 39 60 10 30 35 62 12 22 34 52 16 32
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ed that explained by Home Background. This per-
centage was substantial, even when its common
portion was relegated to Home Background. How-
ever, systematic regional trends were not observed.

3. When Home Background and Family Process were
combined into a single set of variables called Fam-
ily Background and their percentage role in
Achievement compared with that of School, it was
noted that the percentage role of Family Back-
ground exceeded that of School factors in all re-
gions and at all grade levels by a factor that ranged
from as much as 10 to 1 to as little as 2 to 1. The
extent of this departure was always smallest in
the Southeast and tended to be greatest in the
Far West.

4. When Achievement and Family Process were taken
together as a set that could be influenced by both
Home Background and School, it was observed
that for most regions at the sixth grade (the only
grade for which regional analyses were conducted)
the percentage role for School exceeded that of
Home Background, often to a substantial degree.
This tendeticy increased at the higher grade levels
(for which regional analyses were not conducted).
It was also observed that.this percentage would be
substantial even if the common portion were rele-
gated to Home Background.

5. The association of Achievement and Family Back-
ground with regional, group membership was never
large; in fact, it was on the order of 3 percent for
Socio-Economic Status, percent for Achievement,
an,d 1 percent or less for the remaining variables.

6. Four factors were found to account for virtually
all the differences among the regional means. These
were interpreted as reflecting "achievement-spe-
cific differences," "affective well-being," "economic
well-being and intent to influence one's future
through education," and "intact family situations."

7. Comparative analyses of regional differences (the
"Among" analyses) versus individual differences
(the "Total" and "Within", analyses) in Achieve-
ment showed that, for Socio-Economic Status, and
Family Structure and Stability, the results for the
different levels were somewhat similar, in that
most of the explanatory weight was carried by

Socio-Economic Status. In fact, virtually all the
regional differences in Achievement could be ex-
plained by regional differences in Socio-Economic
Status. The other paired comparisons (Home Back-
ground versus Family Process and Family Back-
ground versus School) revealed a very different
distribution of explanatory power at the individual
and regional levels. Consequently, results from one
level could not be considered indicative of results
for the other level. Indeed, at the regional level the
explanatory roles of these latter sets of variables
were completely confounded. Hence the regional
differences in Achievement could be explained as
well by the one set as by the other.

8.3. REGIONAL VARIATIONS FOR MEXICAN-AMERICANS

In this section, and in those that follow, we deal only
with selected regions in which: (a) census data indicates
a sufficient concentration of the ethnic group being stud-
ied; (b) we have sufficient representation of that gri5up in
the sample. For Mexican-American students, the South-
west and Far West fulfill these conditions, even though not
as many schools are represented at the higher grades as
we would like. These, figures are given in table B.21. We
shall ask the same series of questions as before.

1. What is the magnitude of the role played in
Achievement (ACIIV) by Family Structure and
Stability (FSS) before and after allowance has
been made for Socio-Economic Status (SES)?

The first few columns of table B.22 show that the per-
centage of variance in ACIIV explained by SES and FSS

Table B.21.Numbers of Students and School!. in Selected Regions.
by Grade Lei el: Mexican-Americans

Region
Grade
Leval Students Schools

Southwest 12 445 4891;77 77
6 1,304 137iFar West 12 895 51
9 e, 1,552 78
6 1,386 182

Total' 12 1,340 99
9 2,461 155
6 2,690 319

off

Represents the Southwest and Far West regions combined.

Table B.22.Commonality Analyses of Family Background and School Factors in Achievement, by Region and Grade Level:
Mexican-Americans

Grade RSQ Unique Com- Unique RSQ Unique Com- Unique RSQ Unique Com- Unique
Region Leval (SES,FSS) SES mon FSS (HIS,PRCS) HIS mon PRCS (FELSCH) Fe mon SCH

Southwest 12 3 57 11 32 20 2 14 .84 35 46 12 42
9 20 69 21 10 36 10 45 45 40 64 27 9
6 17 40 14 46 30 11 47 42 34 63 25 12

Far West 12 7 66 21 13 29 4 20 76 30 94 3 3
9 15 40 34 26 -Q9 12 41 47 33 67 21 12
6 17 34 23 43 26 19 46 35 35 56 i9 25

Total 12 6 62 17 21 23 4 20 76 27 77 6 17
9 17 53 28 19 32 11 44 45 36 64 25 . 11
6 17 38 18 44 27 16 47 37 34 59 22 19
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ranges downward from 20 Percent, dropping considerably
at the twelfth grade Across grade levels, however, the

.values are not systematically greater for the one region
than for the other. Inspection of the relative percentages
for these sets shows the percentage of SES increasing at
the higher grade levels and that of FSS tending to de-
crease. At the sixth grade in both regions, the unique role
of FSS is greater than that of SES. Also, in both regions,
the percentage role of FSS tends to be somewhat greater
than we found it to be for Negroes and whites. Between
the two regions, the most systematic difference is for the
common portions (i.e., the confounding of SES and FSS)
to be greater in the Far West than. in the Southwest.

2. When HB and PRCS are analyzed together, what
is the magnitude of their respective roles in
ACHY?

The central columns of table B.22 show that, except at
t twelfth grade, the percentage of variance in ACHY
explain by HB and PRCS tends to be greater in the
Southwest than in the Far West. The reversal at the
twelfth grade may reflect a proportionately greater loss of
low-achieving dropouts from the Southwest. For both re-
gions the percentage role for HB decreases while that for
PRCS increases, the latter to a substantial extent, at the
higher grade levels. The regional differences between the
roles do not appear to be large enough to be worth stress-
ing.

3. When FB and SCH are analyzed together, what is
the magnitude of their respective roles in ACHY?

Before proceeding further with this question, let us
analyze the extent to which Mexican-American students
in 'these regions attend schools with other students like
themselves. Table B.23 shows that, for every variable at
almost every grade level, there is a greater "streaming"
effect in the Southwest than in the Far West. The average
of the three grade-level values shows that this effect is

.i--z,=l,_t4r--4,tt.itucla.--Towa.r.d-Life--(-1-1.Z for .the

Southwest versus 5.7 for the Far %Vest), Achievement
(15.3 versus 9.7), and Socio-Economic Status (15.3 vergus-
11.3). The differences between the two regions for the
other variables- are much less pronounced, their values
being: 6.7 versus 4.0 for Family Structure and Stability;
5.3 versus 2.3 for Expectations for Excellence; 5.3 versus
4.0 for Educational Plans and Desires; and 7.0 versus 5.3
for Study Habits. Over all grade levels and across all vari-
ables, these percentages tended to be greater in the South-
west (9.9) than in the far West (6.0). At the same time,
there was a slight tendency for the percentages to decline

more rapidly at the higher grade levels in the Far West
than in the Southwest." Let us see, then, how the "stream-
ing effect" might influence the explanatory role played by
the school variables.

As before, we shall use only 1 school variable, Student
Body's Achievement, in lieu of the full set of 10._The-rogs
ih explained variance caused by this substitution can again
be indexed by f(4/King the difference between the R-
squares for the full set, viz, FB plus SCH(10), and-f4he
reduced set, viz, FB plus SCH(1). These differences, for
the sixth, 'ninth, and twelfth grades, are, respectively, 1,
2, and 2." Although these losses are small, they might
have been greater in each region had we used the full set
of 10 school variables. This, however, would have led us_
to capitalize too much on the peculiarities of a_arnill
sample.

Inspection of table B.22 shows that-the percentage of
variance explained by FBand-the sir -school factor
tends to decrease at the higher grade vets in the Far
West. In thSouthwest, however, it increases at the ninth
grade and then decreases again at the twelfth grade. Sim-
ilarly, these values tend to be slightly higher in the South-
west. In the Far West, the unique percentage role for the

\school variable (SCH) declines at the higher grade levels,
While that of FB increases. In the Southwest, however, the
unique percentage for SCH is greatest at the twelftla
grade,,, while that of FB is lower than for the *other grade
levels2`All the same, it is difficult to say to what eNtent
these values represent systematic regional differences
father than aberrations due to the small sample of schools
at the higher grades.

4. What is the magnittidc.of the-roles played by HB
and SCH in ACHY and the four motivational fac-
tors combined?

Table B.24 shows the results of these analyses, by re-
gion, for the sixth grade. Inspection of this table shows
that the variance in the dependent variables accounted for

-133- these-twer-8etsiR7r-the----34-
greater in the Far West than in the Southwest. Further,
the percentage role of IIB is somewhat greater in the Far
West, that of the common portion is somewhat greater in
the Southwest, and the percentage roles of the 10 school
factors are more nearlYequal in both regions. The relative
percentage roles for HB and SCH are nearly equal in the
Southwest, whereas HB exceeds that of SCH in the Far

12 Obtained by averaging the grade-level averages for each of the
seven variables in each region.

13 Computed on the total of Mexican-American schools and Stu-
dents in these two regions.

Table B.23. Percentage of Variation In Individual Student' Measures Associated With the Schools Students Attei.d,
by Region and Grade Level: Mexican-Americans

Region

Socio-
Economic

Status

Family
Structure and

Stability Achievement

Expectations
for

Excellence

Attitude
Towerd

Life

Educational
Plans and
Desires Study Habits

Southwest 15 20 11 .10 6 11 13 14 19 6 4 6 10 16 18 8 7 1 9 6 6

Far West 15 13 6 5 3 4 16 11 2 3 3 1 5 7 5 4 6 2 7 4 5

Total 15 16 9 8 6 7 14 13 6 4 p 3 7 12 11- 8 6 .. 5 8 6 5

Grade Level: 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12

156

158



Table B.24:741-ult3variate Commonality Analyses of Home Bark-
gr and Saco! Factors in Achievement and Motivation, by

egion and Gra4,e Lev el, for Sixth-Grade Mexican-Americana

Region
MRSQ Unique Common Unique

SCH) SCH

Southwest .... .......
Far West

Total a ....... . . . .

55 37 23
67 49 14
58 47 17

aThe "total" v ilor the other grade levels are.
rade 12 57 25

Grade 9 ..... 65 39

40
37
36

6 69
14 47

West. The footnote to 'table 11.21 shows that the MR-
squares increase at the ninth grade to decrease again at
the twelfth. However, the percentage role of HB progres-
sively declines and that of SCH progressively increases at
the higher eiide levels. We conclude, then, that school fac-
tors come to play an increasingly greater role at the higher
wade levels.

, 5. How much of the total variance among Mexican-
American students on, each of the family back-
ground and achievement variables is associated
with their membership in these two regional
groups?

Table B.25 shows that the percentages are small to null
for the most part. The lack of any stronger relationship
may be due in part to the fact that we are dealing with
only two regions, and that these regions,are geographically
contiguous. Tae only relationsat do emerge are
slight ones for Family Structure and Stability, Study
Habits, and Socio-Economic Status. When the regional
means for these three variables were examined for each
of the three grade levels, it was found that: (a) Family
Structure and Study Habits each had ednsistently'higher
means in the Southwest than in the Far West; (b) Socio-
Eccmomic Status tended to have a higher mean in the Far
West than in the Southwest (viz, for two of three grade

In summary, then, we have seen that; for Mexican-
American students in the Southwest and Far West:

1. In each region, the percentage role played by Socio-
Economic Status in Achievement tended to exceed
that of Family Structure, but the extent of this de-
parture tended to be smaller than that 'observed
for earlier groups. The main exception was the

Table 8.25.Percentage of Tat a,' Variation in Individual Student
Variables Associated With Regiiittal Differences, by Grade Level:
Mexican- Americans

Variable
Grade Level

Twelfth Ninth Sixth Average

Socioconomic Status 1 0 0 .3
Family Structure and Stability 1 3 0 1.3
Expectations for Excellence ... 0 0 0 0
Attitude Toward Life 0 0 0 0
Educational Plans and Desires 0 0 0 0
Study Habits 0 2 0 .7

Achievement 0 0 0 0

51

sixth grade, at which the percentage role of Fam-
ily Structure actually exceeded that of Socio-
Economic Status.

2. For each region, the percentage role of Family
Process exceeded that of Home Background by a
factor that ranged from a low of 3 to 1 to a high of
more than 20 to 1. This was increasingly so at the
higher grade levels.

3. For almost all grade levels in each region, the role
of Family Background exceeded that of a set of
school factorA. This tended to become increasingly
so at the higher grade levels; the one exception was
the twelfth grade in the Southwest.
When Achievement and the four motivational vari-
ables (i.e.,aramilY Process) were treated as de-
pendent, the percentage roles of Home Background
and the school factors were on ft nearly equal foot-
ing in the Southwest. In the Far West, however,
the role of the former tended to exceed that of the
latter by a factor of about 1.3 to 1. The latter re-
sult was untypical, since the percentage role of
school factors came increasingly to exceed that of
Home Background by a factor of almost'S to 1 at
the higher grade levels (which were not differen-
tiated by region).

5. The association of Achievement and Family Back-
ground with regional membership was negligible
to null; in fact, only Family Structure and Stabil-
ity, Study Habits, and Socio-Economic Status had
values above zero.

6. For Family Structure and Stability as well as
Study Habits, the regional means were higher in
the Southwest; for Socio-Economic Status, they
were higher in the Far West.'

B.4. REGIONAL VARIATIONS FOR INDIAN AMERICANS

In this section we turn to an examination of these same
kinds of relationship for Indian American students. The
same regions used to classify Mexican-Americans (viz,
Southwest and Far West) will also be used here. Such
analyses are supported by both Census data and our sam-
ple, even though, as can be seen 'from table B,26, the
representation of schools in the Southwest and at the
higher grades in the Far West is somewhat meager. Our
series of questions remains the same.

Table 13.26.Numbers of Students and Schools in Selected Regions"
by Grade Level: Indian;

Region
Grade
Level Students Schools

Southwest '12 476 30
9 713 39
6 1.022 95

Far West 12 428 47
9 745 69
6 860 148

Total t 12 904 77
9 1,458 108
6 1,882 243
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1. What is the magnitude of the role *layed- in
Achievement (ACHV) by Family Structure and
Stability (FS) before and after allowance has
been made for ;..'ocio-Economic Status (SES)?

Inspection of the first column in table B.27 shows that
the percentage of variance in Achievement explained.by
SES and FSS is uniformly larger in the Southwest than
the Far West and tends, for both regions, to be larger at
the higher grade levels. Whenwe examine the relative per-
centage roles for these two variables, we can note that the
role of SES getslirogressively larger at the higher grade
levels, wilily that of FSS gets progressively smaller. Only
at the sixth grade is the role of FSS substantial, and only
in the Far West does it exceed that of SES. The most sa-
lient regional difference, then, appears to be in the extent
to which FSS amt,SES explain differences in Achievement__
in the different regions.

2. When HB and, PRCS are analyzed together, what
is the magnitude of their respective roles in

ACHV?

It will be seen from ti,° central columns of table B.27
that, once again, the percentage of variance in Achieve-
ment explained by these two sets of variables is uniformly
greater in the Southwest than in the Far West. When we
examine the relative percentage roles for these two sets,
we can note that the unique percentage for PRCS tends to
exceed that for HS to a much greater extent in the Far
West than in the Southwest. In fact, in theSouthwest at
the twelfth grade, the percentage role for HB is almost
eight times greater than that for PRCS. In addition, the
common portions tend to be somewhat greater in the
Southwest. Hence, although more of the difference in
Achievement among Indian Arne/lean students are ex-
plained by these two sets of variables in the Southeast
than in the Far West, PRCS plays a greater explanatory

role relative to IlB in the Far' West than in the Sou th.:

west.

3. When-
.
FB and SCH are analyzed together, what is

..the magnitude of their respective roles in ACHV?

Before examining these analyses, we should first exam-
ine the extent to which Indian American students in these
different regions go to school with others like themselves.
Percentages expressing these relationships are- given in
table B.28. From this table we can note that, for SES,
ACHV, and FSS, this "streaming" effect is more pro-
nounced in the Southwest than in the Far Wes-t. However,
for EXPTN, ATTVD, EDPLN, and IIBTS, those percent-
ages tend4 be slightly greater in the Far West than in
the Southwest. For example, the averages for the South-
west and the Far West are, respectively: 6.0 versus 6.3
for Expectations for Excellence; 11.0 versus 15.3 for Atti-
tude Toward Life; 3.7 versus 8.0 for Educational Plans
and Desires; and 7A#) versus 8.0 for Study Habits. For all
variables, the grade-level averages are slightly greater in
the Southwest than in the Far West. This is's° despite
the Southwest's higher values for Home Background and
Achievement and the Far West's higher values for Family
Process.

We return now to the respective roles of FB and SCH
in ACHV. Here, as in previous sections, we shall use only
1 school factor, namely, Student Body's Achievement, in
lieu of the full set of 10' school features. The resulting
losses in percent of variance explained, computed for all
students and schools for these regions, are: 4 (grade 12);
zero (grade 9); and 2 (grade 6). Accordingly, the re-'
gional differences may be understated.

Turning now to the right-hand columns of table B.27,
we find that the percentage of variance in Achievement
explained by Family Background and School is once again
greater in the Southwest than in the Far West. Inspection

Table R.27. Commonality Analyses of Family Background and School Factors in Achievement, by Region and Gradfmthing-----'

Grads RSQ Unique Com- Unique RSQ Unique Com- Unique RSQ . Unique Com- Unique

Region Laval (SES,FSS) SES mon FSS (HR,PRCS) HS mon FRCS (FB,SCH) FIR mon SCH

Southwest .....

Far West

Total

12 44 97 2 1

9 27 65 29 6

6 27 51 17 32

12 19 90 10 0

9 11 70 23 7

6 13 28 18 54

12 30 95 5 0

9 16 68 25 7

6 17 40 17 43

48 63 29 8 53 42 47 11

38 26 45 29 41 63 31 6

37 26 46 28 46 58 23 19

37 21 31 48 46 66 15 19

21 9 42 49 25 62 20 18

26 21 18 51 34 53 22 25

37 48 33 19 45 51 32 17

26 17 45 38 30 63 24 ,13

30 23 34 43 38 55 22 23

Table B.28.Percentage of Variation in Individual Student Measures Associated With the Schools Students Attend,
by Region and Grade Level: Indians

Socio- Family Expectations Attitude
Economic Structure and for Toward

Region Status Stability Achievement Excellence Life

Educational
Plans and

Desires Study Habits

SoutIVWS;Si

..)."'" Far West
Total

Grade Level:
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19 21 36 11 8 10

19 14 15 7 2 4

19 17 27 9 4 8
6 9 12 6 9 12

19 15 31. 6 2 10 16 11 6 3 7 1 15 5 1

16 10 16 10 7 2 18 20 8 10 7 7 11 9 4

18 11 22 9 7 5 17 19 7 7 7 4 12 8 4
6 9 12 6 9 12 6 9 12 6 9 12 6 9 12



of their relative percentages shows that of School to be
slightly greater in the Far West than in the Southwest,
while the common portions tend to be greater in the South-
west than in the Far West. In addition, in the Far West
the percentage role for Family Background tends to in-
crease at the higher grade levels, while in the Southwest
it increases at the ninth grade and then decreases again.
The most salient regional (Iifferences, then, appeal to be:
(a) a greater percentage of the differences in Achievement
is explained by these two sets factors in the Southwest

rethan in the Far West; (b) the chool factors play a slightly
greater role, relative to tha of Family Background, in
the Far West than in the S uthwest.

1. What is the magnitude of the roles played by IIB
and SCII in ACLIV and the four motivational fac-
tors combined?

Regional analyses for the sixth grade are given in table
B.29. Inspection of the MR-squares shows them to be very
similar for the two regions. Moving to the percentage
roles, we find that. in each region, the role of SCII out-
weighs that of 1113. with the extent of this departure being
greater in the Far West than in the Southwest (by a factor
of about 3 to 1 in the former, compared to one of 2 to 1
in the latter). The MR-squares for the "Total" values stay
about the same at the ninth as at the sixth grade (see the
footnote), but then increase substantially at the twelfth
grade. The relative percentage roles stay about the same
for HB at the higher grade levels, whereas for SCII they
tend to decrease. At the sixth grade, then, SCII exceeds
JIB by a factor of almost 3 to 1, by one of 1.6 to 1 at the
ninth grade, and by one of 1.3 to 1 at the twelfth grade.
The most salient regional difference to appear in these
analyses is for the role of SCII to exceed that of 11B to a
greater extent in the Far West than in the Southst (of
course, we have such figures for the sixth grade flly).
With respect to grade-level differences the most stlieht

Table 11.30.Percentage of Total Variation, in Individual Student
Variables Associated With Regional Differences, by Grade Level:
Indians

Variable
Grade Level

Twelfth Ninth Sixth Average

SocioEconomic Status (SES) . 2 2 0 1.3
Family Structure & Stability (FSS) 6 2 0 2.7
f.xpectations for Excellence (EXPTN) . 3 1 0 1.3
Attitude Toward Life (ATTUD) . . 0 1 0 .3
Educational Plans & Desires (EDPLN) 0 1 1 7
Study Habits (HBTS) . ..... . 3 4 0 2.3
Achievement (ACHY) . ...... o .7

percentages tend'to increase slightly at the higher grNes;
for the other sets, they tend to decrease slightly. Over all
three grade levels, the mean percentages at.e highest for
FSS and IIBTS, intermediate for SES and EXPTN, and
lowest for ACM', EDPLN, and ATTUD. For the most
part however, these percentages are never large. When
the regional means were examined for these seven vari-
ables, it was found that the Far West tended to rank high-
est in SES and ACM', whereas the Southwest ranked
highest, on the average, for the remaining variables.

In summary, we have seen for Indian American stu-
dents that:

1. The percentage of variation among students in
their Achievement that could be explained by
home Background, Family Background, and
School, both alone and in combination, was always
greater in the Southwest than in the Far West.
Socio-Economic Status almOst always played a
greater explanatory role than did Family Struc-
ture, and this tended to become iuere:isingly so at
the higher grade levels.

3. The set of motivational factors known as Family
Process played a greater explanatory role than did

- de C rkiWILULL114.44.044441:-g4'4441e------------ Home Back ;.a fikciors,, leaded to he sotrend is for the role of s( 11 f
for both regions, although the extent of this de-jarrikligre-TERrorrirsTi-about the sante.
parture was greater in the Far West than in the

5. Ilow much of the total variance among Indian
American students on each of the family back-
ground and achievement variables can be associated
with their membership in one of the regional
groups?

The percentages, given in table 13.30, are usually
fairly small; the largest, for FSS at the twelfth grade, is
on the order of 6 percent. For SES, FSS, and EXPTN, the

Table B.29.Multh atiate Commonality Analyses of Home Back-
ground and School Factors in Achiesement and Motivation, by
Region and Grade Let el: Sixth-Grade Indiana

Region
MRSQ Unique Common Unique

(HB, SCH) HB SCH

Southwest 82 27 21 52
Far West 81 21 12 67

Total' 78 24 15 61

'The "Total" values for the other grade levels are.
Grade 12 98 33 22 45
Grade 9 76 33 13 54

5.

South west.

School factors were found to play a slightly greater
role in Achievement, relative to Family Back-
ground, in the Far West than iu the Southwest.
When Achievement and PRCS ache taken together
as a dependent set, it was found tkat the 'role of
Schub) exceeded that of Home Background, but
that the extent of this departure was greater In the
Far West than in the Southwest (these analyses
could be performed only for the sixth grade) , ,

6. At the higher grade levels, for these same kinds\ q
analysis, the role of School decreased while fhltt0
Home Background-stayed about the same.

7. The percentage of variation in Family Background \,
and Achievement associated with regional mem-
bership was usually small, ragging downward from
6 percent or less.

8, Examination of the regional means for these same
variables showed them to be higher for the Far
West on Socio-Economic status and Achievement
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and higher for the Southwest on the remaining
variables.

11.5. REGIONAL VARIATIONS FOR ORIENTAL-AMERICANS

Members of our next ethnic group, Oriental-Americans,
tend to be most heavily concentrated in the Mid-Atlantic
and Far West, with the overwhelming majority in the lat-
ter region. Table B.31 shows that the numbers in our
sample, no less than the census data, reflect this distribu-
tion. Both features of the sample should be borne in mind
in the discussions that follow.

1. What is the magnitude of the role played in
Achievement (ACHV) by Family Structure and
Stability (FSS) before and after allowance has
been made. for Socio-Economic Status (SES)?

The left-hand set of columns in tOle B.32 shows that
the percentage of variance in ACHYaccounted for by SES
and FSS tends to be greater in the Mid-Atlantic than in
4-he Far West. Examination of the percentage roles for
these two variables shows some distinct regional differ-
ences. Thus in the Mid-Atlantic the percentage role of
FSS increases at the higher grade levels while that of
SES, together with their common portion, decreases. In
the Far West, on the other hand, the percentage role of
SES increases at the ,higher grade levels while those of
FSS and the common portion decrease. In the Mid-Atlan-
tic, for two of three grade levels, the role of FSS exceeds
that of SES, whereas in the Far West this does not occur
for any grade level. For the most part, then, family struc-
ture plays a greater explanatory role in the Mid-Atlantic

Table B.31.Numbers of Students and Schools in Selected Regions,

by Grade Level: Oriental-Americans

Grade
-Students. Schools.I Olsten --tarot -

MidAtlantic 12 135 24

9 320 44

6 141 55

Far West 12 1,168 30

9 1,149 47

6 504 77

Total 12 1,303 54

9 1,489 91

6 645 132

than in the Far West, and the magnitude of -this role is at

times substantial.

2. When HB and PRCS are analyzed together, what
is the magnitUde of their respective roles in

ACHV?

Examination of the central columns of table 8.32 shows
that the percentage of variation in achievement explained
by HB and PRCS tends to be greater in the Mid-Atlantic
than in the Far West. Examination of the percentfige val-
ues for the two sets shows that, in each region, the role of
PRCS exceeds that of HB, and that the extent of this de-
parture is much greater in the Far West than in the Mid-
Atlantic. In addition, in the Far West the role of PRCS
increases at the higher grade levels while that of HB de-
credses. The most salient result for this set of analyses,
then, is that the role of PRCS exceeds that of HB, and
that it does so to a greater extent in the Far West than in
the Mid-Atlantic.

3. When FB and SCH are analyzed together, what is
the magnitude of their respective roles in ACHY?

Before proceeding with these analyses, we should ex-

amine the extent to which Oriental-American students in
these two regions attend school with other students who
are similar to them in Family Background and Achieve-
ment. We can see from table B.33 that such "streaming!'
of students into schools is, on the average (viz, the average
of the three grade levels), greater in the And-Atlantic
than in the Far West for Socio-Economic Saus (8.7 ver-
sus 7.3), Family Structure (5.7 versus 1.7), Achievement
(13.0 versus 1,0), Attitude Toward Life (9.0 versus 3.3),
and Study Habits (8.0 verstis 3.3). For Educational Plans
and Desires the regional averages are equal (1.0 each),
whereas for Expectations for Excellence the average is
slightly greater in the Far West than in the Mid-Atlantic
(1.7 versus 2.3). For the average across all variables, how--
ever, the value for the Mid-Atlantic (6.7) exceeds that for
the Far West (12-.8).

Returning to question 3, we shall use the same conven-
tion as before and allow a single school variable, Student
Body's Achievement, to represent a set of 10 school vari-

ables The loss of variance in Achievement occasioned by

this reduction was 4 percent for each of the three grade

levels. It was ccepUted by forming the difference between
the R-squares for a set of 16 family background and school

Table B.32. Commonality Analyses of Family Background and School Factors in Achievement, by Region and Grade Level:

Oriental-Americans

Region

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

Level (SES,FSS) SES mon FSS. (NR,PRCS) HS men PRCS (FII,SCH) FS men SC,

Mid-Atlantic

Far West

Total

160

12 33 2 7 91

9 14 25 29 46

6 26 33 38 29

12 12 74 16 10

9
6

16
18

52
38

_25
35

25
27

12 17 28 26 46
9 17 46 28 26

6 20 34 36 30

_,

53 26 36 38 54 ___SE.-- 2 .2

34 5 38 57 ,-----34 90 7 3

33 20,-.511,------2/- 51 34 32 34

-------74 31 65 35 97 0 3__ail.
37 8 35 57 37 100 0 0

31 15 34 41 32 94 2 4

40 7 35 58 40 99 0 1

37 8 38 54 36 100 0 0

32 15 48 37 35 83 8 9



Region

Table B.33.Percentage of Variation in Individual Student Measures Essociated With the Schools Students Attend,
by Region and Grade Level: Oriental-Americans

Socio- Familyr
Economic Structure and

Status Stability Achievement

Expectations
for

Excellence

Attitude
Toward`

Life

Educational
Plant and

Desires Study Habits
MidAtlanttc 19 7 0 14 3 0 33 4 2 4 0 1Far West 5 8 9 4 1 0 2 0 1 3 1 3Total 7 8 5 6 1 0 6 0 0 4 1 2Grade Level 6 9 12 6 9 12 6 9 12 6 9 12

variables and a set of 7 family background and school va-
riables. The results of the analyses for the seven-variable
set are given in the right-hand columns of table 11.32.
Here, as in the previous analyses, the percentage of ACIIV
variance explained tends to be greater in the Mid-Atlantic
than in the Far West. For each region and grade level,
except the sixth grade in the Mid-Atlantic. the percentage.
role of SCH is negligible while that of FR looms large,
exceeding that of SCir by a factor of as much. as 16 or
even 100 to 1. At the sixth grade in the Mid-Atlantic,
however, the roles of FR and SCH are on an even footing.
It is difficult to say to what extent this can be attributed
to the effect of SCII factors as opposed to a -streaming"
effect." We are inclined to regard it as a "streaming" ef-
fect. since it is not sustained over the grade levels. The
most salient finding for these analyses, then. is for the rote
of school factors to be negligible in both regions (although
somewhat greatei. in the Mid-Atlantic than in the FA.
West), and that of family background factors to he very
large (although somewhat larger in the Far We4 than in
the Mid-Atlantic).

1. What is the magnitude of the roles plat by 1111
and SCII in ACIIV and the four motivat tal a
tors combined'?

The regional analyses for the sixth grade are given in
table 11.3.1. It will be seen that in the Mid-Atlantic the
MR-square is much greater than in the Far West. How-
ever. we are reluctant to make much of this difference
due to the Mid-Atiantic's small number of students and
schools. For both reons, the percentage role of SCII ex-
ceeds that of 1111, with the extent of this departure being
greatest in the Mid-Atlantic. At the higher grade levels,
the MR-squares increase and then decrease. In contrast.

to Note the high percentage-, fur this group's Achievement in
table B.33.

13.34.Multivariate Commonality Analyses of Home Back-
ground and School Factors in Achievement and Motisation, by
Region and Grade Level: Sixth-Grade Oriental-Americans

MRSQ Unique Common Unique
Region (MB, SCH) MB ,SCH

Mid Atlantic 137 20' 14 66
Far West 75 48 2 50

Total' 77 45 4 51

'The "Total" values for the other grade levels are:
Grade 12 69 48 7 45
Grade 9 .. 100 49 0 51

10 0 1 2 10 1 13
2 Q 1 5 4 1

1 '1 1 7 3 ,3
6 9 12 6 9 12

role of SCII tend. to staff about the same or decrease
glint, while that of-1M stxlitly increases. For .eaai

region at the sixth grade, then, and for most of the grade
levels, the role of SC14 slightly exceeds that of 11B.

5. How much of the total variance athong Oriental-
Ainerican students on each of the family back-
ground and achievement variables can be associat-
ed with theit_membership in one of the regional
groups?

It will be seen from table 13.35 that these percentages
are never large; in fact,-they range downward horn 13
percent for Family Structure and Stability at grade 12.
When the percentages are averaged across the three grade

thengliest values-itre for FSS and ACIIV, followed
by EDPLN, IIBTS, and EXPTN. The lowest averages
occur for SES and ATTUD. When the regional means
Were examined for each region and grade level, it was
found that for each variable they were uniformly greater
or higher in the Far Alkst--t-han in the Mid-Atlantic.

-4-"

-In summary, in this section we have seen that for Ori-
ental-American students:

1. The percentage of variance in Achievement ex-
plained by a set of home background. family pro-
cess, and school factors, in different combinations,
tended to be greater in the Mid-Atlantic than in
the Far West.

2. Family Structure played a greater explanatory
role in the Mid-Atlantic than in the Far West; at
tames, its role was 2 to 15 times greater than that
of Socio-Economic Status.

3. For both regions. the percentage role of Family
Process tended to exceed that of Home Back-
ground. with the extent of this departure being
greater in the Far West than in the Mid-Atlantic.

Table B.35.Percentage of Total Variation in Individual Student
Variables Associated With Regional Differences, by Grade Level:
Oriental-Americans

Variable
Grade Level

Twelfth Ninth

Sociolconomic Status (SES)
" Family Structure and Stability (FSS)

Expectations for Excellence (EXPTN)
Attitude Toward Life (ATTUD)
Educational Plans and Desires
(EDPLN)
Study Habits (HBTS)
Achievement (ACHY)

0 2
13 2

1

2 7:0

6 1

5 ,,0
9 3

Sixth Average

0 .7
1 5.3
3
0

1.3
.7

2 3.0
2 2.3,
4 5.3
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4. The explanatory role of school factors in Achieve-
ment tended to be negligible in both ,regions, al-
though somewhat larger in the Mid-Atlantic thiin
in the Far West. On the other hand, the explana-
tory role of Family Background was very large,
although somewhat larger in the Far West than
in the Mid-Atlantic.

5. When Achievement and PRCS were taken together
as the dependent set, it was noted that, for each of
the regional groups at the sixth grade. the explan-
tory role of the set of 10 school factors slightly
exceeded that of Home Background.

6. The association of Family Backgiound and
Achievement with regional membership was sel-

dom large, and was greatest for Family Structure
and Achievement.

7. The average values for each of the family back-
ground and achievement measures were higher in
the Far West than in the Mid-Atlantic.

Table B.37. commonality Analyses of Family Background and
School Factors in Achievement, by Region and Grade Level:

Puerto Ricans

Region

Grade
Level

RSQ Unique.
(SES, FSS) SES Common

Unique
FSS,

MidAtlantic ...,. 12

9
6

11 76 23
10 60 28
16 18 22

RSQ Unique
(HB,PRCS) HI Common

1

12

60
Unique

PRCS

Mid-Atlantic .... 12

9
6

27 12 28

28 5 32

22 20 53

'RSQ Unique
(FB,SCH) 'FB Common

60
63
27

Unique
SCH

Mid-Atlantic .... 12

9
6

34 58 23

30 86 6
33 57 9

19
8 °

34

B.6. REGIONAL VARIATIONS FOR PUERTO RICANS

The last group to which we shall apply our series of
questions consists of students who, though all residing in
the continental United States. identified themselves as
Puerto Rican. Only the Mid-Atlantic region will be dealt

,=with, because it contained nearly all the Puerto Rican stu-
dents in our samplea distribution confirmed by the cen-
susand therefore could not be compared with any other
region in this respect. The sample figures are given in
table B.36. We can see from this table that schools are
scarce indeed at the ninth and twelfth grades, and are not
even as plentiful us we would like them to be at the sixth
grade. NeverthelesS, we shall proceed with our questions
in order to obtain results that will be at least partly com-
parable with those for the other ethnic groups.

1. What is the magnitude of the role played in
Achievement (-A1-4-1V-.)-4T-44ifffily---F.truc,tu.re....amd...
Stability (FSS) before and after allowance has
been made for Socio-Economic Status (SES)?

Table 8.37 shows that the percentage role of FSS in
ACIINT is quite substantial at the sixth grade. However,

Table 11.36.Numbers of Student% and Schools in Selected Regions,

by Grade Leel: Puerto Ricans

Grade

Region Level Students Schools

' Mid-Atlantic 12 888 44

9 2,470 68

6 1,393 131

it becomes much smaller at the ninth and twelfth grades,
while the' role of SES becomes quite substantial. We are
therefore inclined to regard SES as playing the greater
role.

2. When 11B and PRCS are .analyzed together, what
is the magnitude of their 'respective 'roles in

ACM' ?'

These analyses, given in the central rows of table 8.37
shbw that the unique percentage. for PRCS exceeds that
for IIB. The extent of this depar ure is much greater at
the two upper grade levels, but tl eir common portion is
greater at the lowest one.

3. When FI3 and SCII are analyzed together, What
is the magnitude of their respective roles in
ACHY?

Before dealing with this question, let us examine the
1

term tcrwirich-Piterte-144eau-44,441sPf ittwnrt

others who are similar to them in FB and ACHY. Table/
B.38 shows that this "streaming" effect is greater for
ACM' (the average of the three grade levels being 10.7),,
ATTUD (7.0), and liBTS (5.3). Intermediate are the
values for EDPLN (3.0) and SES (2.7), while the lowest,
va 'ues are for EXPTN (1.7) and ./FSS (0.7). Returning to
table 8.37, we find that the relative percentage roles for the

six family background factors and single school factor
fluctuate somewhat erratically over the grade levels, with'
the percentages for FB being much larger and those for
SCH much smaller at the ninth than at the other grade

levels. However, the Percentage tole for SCH here is much
greater than for many of the groups previd0sly analyzed.

Table Rig.Percentage of Variation in Individual Student Measures Associated With the Schools Students Attend,

by Region and Grade Level: Puerto Ricans

Region SES FSS ACHV EXPTN ATTUD EDPLN HITS

Mid-Atlantic 3 3 2 2 0 0 14 14 14 3 1 '1 3 4 14 1 1 4 6 1 9

Grade Lever 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12 6 9 12

Nate. SES Soc."-Economic Status, FSS Family Structure and Stability. ACHY Arhisement. EXPTN Expectations for Excellence. ATTUD = Attitude

Toward Life. EDPLN Educational Plans and De-urea, HUTS - Study Habits.
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4. What. is the magnitude of the roles played by HB In summary, these analyses have shown that
and SCH in ACHV and the four motivational
factors combined?

This is the last queStion we propose to ask for this
group.,It will be seen from table B.39 that the MR-squares
tend-to dip at the ninth grade and then rise again sub-
stantially at11c1 twelfth grade. This rise is due, in part.
to the aforementioned small sample of schools. For the
lower grade levels, the percentage roleof 1413 exceeqs that
of SCH by a factor of about 1.3 to 1. We would be inclined
to assert, then, that this is so for all grade levels.

Table B.39. Multivariate COmmonality Analyses of Home Back-
ground and School Factors in Achievement and Motivation, by
Region and Grade Level: Puerto Ricans,

MRSQ Unique Common Unique'
Region (HO, SCH) HIS SCH

MidAtlantic 12 176 22 5 73
9 45 54 7 39
6 75 52 7 41

1. For most of the grade levels, the explanatory role
of Socio-Economic Status in Achievement tended
to outweigh- that of Family Structure-and-Stability,
by a factor of as much as 76 to 1.

2. The'explanatory role ofFamily Process in Achieve-
ment outweighed that of home Background by as
much as 13 to 1. However, the extent of the de-
parture was much greater at the higher than at
the lower grade levels.

3. The percentage role for Family Background al-
ways exceeded ,that of School. However, the extent
of this departure was much less than noted for
some of the other groups.

4. When Achievement and- the four motivational
variabres (i.e., Family Process) were treated as
dependent, the role of Home Background tended
to exceed that of School by a factor of about
1.3 to 1.

S
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APPENDIX C

ANALYSES BY REGION AND AREA

,In this appendix we explore ethnic group differences by
region and metropolitan area. The ethnic and regional
groups will be the same as in chapters 6 and 7 and in
appendix B. The metropolitan-nonmetropolitan distinction
used here refers to the location of the student's school:
if located in a Standard Metropolitan Statistical Area
(SMSA) it was designated "metropolitan," and if not so
located as "nonnietropolitan." ' In the analyses that fol-
low, we shall make extensive use of a framework for

. ascertaining systematically the extent to which a number
of groups differ from each other. This framework llows
one to, judge whether or not it is worthwhile (in a rather
specific sense) to take these group differences into ac-
count. Since this is a seldom-used framework, we shall
first devote some space to a discussWn of it.

Suppose we have a very large sample, and decide to
break it up- indifferentdifferent ways to determine whether or
not certain subgroups are different enough to keep sepa-
rate. The usual procedure for this is to use a statistical
test. However, with large samples and sizable subgroups,
even trivial differences can yield this kind of statistical
significance. -Consequently, we have relied thrOughout on
11 variance-accounted-for framework. 1

We can also stratify the groups in a number of
different waysby region. for example, and by their
metropolitan-nonmetropolitan location within each region.
Thus for 7 regions we would have 14 grot4ps (i.e., 7
regions, subdivided into 2 metropolitan-nonmet 'opolitan).
Accordingly, the question we ask is: Hem pi werful an
explanatory role do tliese stratifications play with regard
to our set of dependent variables? Thfit is, do \ they add
enough to the explanation of. our dependent variable to
'make us want to keep the groups separate? Or \do they
Make us want to disregard these group differen s, and

t-Ir61,y sacrifice some' explanatory power in retu n for
the convenience of working with a smaller num er of
grams?

I would be a relatively simple matter to conduct .uch
ana yses fot the group means alone. However, since \we
are interested in the relationship of one set of variables
with another in each group, we shall utilize a sequenCe

I An SMSA is a geographic and statistical unit officially desi-
nated as such by the INS. Office of Management and Budget, and
used in the data collections procedures of U.S. government agencies,
including the Bureau of the Census. The nucleus of an SMSA is a \
city or adjacent pair of cities of at least 50,000 inhabitants, plus as
much of the surrounding area'as is economically integrated with it.

of questions pertaining to differences among the group
slopes and intercepts, as follows:

1. How much of the variation in the set of dependent
variables can be associated with each of the slope'
factors? There will be a slope factor for each
stratification, one for each of their possible inter-
actions as well as one for the grand slope. 11 we
note that one or more of the stratifications ac-
counts for a stibstantial porticn of the variance
in the set of dependent variables, then we shall
go no farther, since we shall want to use each
group's own slope and intercept. However, if we
decide that the grand slope serves us adequately
(or, in other words, that separate slopes aren't
needed) then we would go on to ask the second
question about the intercepts.

2. How much of the variance in the set of dependent
'variables can be associated with each of the inter-
cept factors? There will be an intercept factor for
each stratification, as well as for each of their
possible interactions.' If we note that a substlin-
tial portion of the variance is associated with one
or more of the intercept factors, then we may want
to use the same slope but a different intercept for
each of these groups. If this is not the case, how-
ever, then we shall use a common slope -and a
common intercept for each group. This would be
tantamount to saying that we do not need to main-
tain these group distinctions.

The technique, then, consists in examining the variance,
in the set of dependent variables that is associated with
each of these slope and intercept factors independently
of all the others. In contrast, our earlier framework of ,"
unique and comm.& variances required us to exinViine
only the variance uniquely associated with each factor.
It is alsovossible td examine the higher-order commonal-
ities for these factors, although we have not done so
here (Beaton, 1973b).

In order .to clarify these steps, let us proceed with a
specific example taken from one of our analyses. Here,
we are concerned with-the relationship of our achieve-
ment composite, ACHV, with our index of socio-economic
status, SES, for the 14 groups already mentioned. The

2 There will be no slope flytor for the grand intercept, since it
is merely a constant for the grand slope.



slope and intercept factors, along with the total variance
in ACIIV for which they account (i.e., the "Total R-
square") can be shown as follows:

Source of Venation:

INTERCEPTS

Unique %

MET/NONMET (M) . . 1

Region (R) .
5

MR interaction 1

SLOPES \Z (Grand Slope) ...
Interaction.. . 0

RZ nteraction . ..... 0

MR .Interaction 0
31Total R-square , .....

The Total Ft- square of 31 percent means that a little
less than one-third of the variance in ACID' can be asso-
ciated with these stratifying factors when we are using

SES as the covariate (i.e., focusing on its relationship
with ACM.). The unique percentages in the body of the
table have been divided by this Total R-square, so that
they represent the percentage of common or explained
variance that can be uniquely associated with each factor.
Moving upwards in this table, we observe that the inter-
action factors for the slopes are all zero whereas the
percentage associated with the grand slope is quite large
(42 percent). These results indicate that a common slope
will suffice for these different groups. Ilfxamination of
the intercept percentages indicates that the interaction
term is negligible, as is that for metropolitan-nonmetro-
politan. The percentage for iegional differences, however,
is large enough to suggest that we might want to use a
different inf'ercept for each region. In closing, we may
note that the unique percentages sum to 19. which means
that 49 percent of the common variance is accounted
for by these factors and these alone, while 51 percent is
confounded among them.

In the sections that follow we shall conduct analyses
of this kind for; (a) each ethnic group separately, across
appropriate regions of the country ("appropriate" in the
sense that both the census data and our sample support
such an analysis); (b) a number of ethnic groups simul-
taneously, across selected regions of the country; (e)
number of ethnic groups simultaneously, within a single
region. The analyses will proceed in a sequential manner,
that is, at each step more variables will be used. Ther- .ire
two distinct types of analysis, one with a single dependent
variable and the other with a set of five. The latter con-
sists of: (a) Achievement; (b) Achievement plus the four
motivational variables, called "Achievement and Motiva-
tion."' Because ollimitntions on the number of regressor
variables that can be handled, we shall have to drop
some variables at one stage in order to include others
later. Unless indicated otherwise, the regressions will be
performed as follows.

Sets of regressor variables when the dependent variables

are:

3 The four motivational variables are: Expectations for Excel-
lence; Attitude Toward Life; Educational Plans and Desires; and
Study Habits.
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Ach ecount

1. Socid-Economic Status
.). Home Background, i.e.:

(a) Socio-Economic
Status

(b) Family Structure
and Stability

3. Fantily Background, i.e.:
(a) Socio-Economic

Status
(b) Expectations for

Excellence
('e) Attitude Toward

Life
(d) Educational Plans

and Desires
(c) Study Habits

4. Family Background and
School, i.e.:
(a) Socio-Economic

Status
(b) Attitude Toward

Life
(c) Educational Plans

and Desires
(d) Study Habits
(c) Student Body's

Achievement Level

Achievement and
Motivation

1. Soio-Economic Status

2. Home Background, i.e.:
(a) Socio-Economic

Status
(b) 'Family Structure

and Stability

3. Home Background and
School, i.e.:
(a) Socio-Economic

Status
(b) Student Body's At-

titude Toward Life
(e) Student Body's

Educatoinal Plans
(d) Student Body's

Study Habits

As can be seen from this table, when Achievement is
dependent the motivational 'variables are treated as an
aspect of Family Background, but when Achievement and
Motivation are dependent they are treated, like Achieve-

ment, as the joint product of home background and school-'
factors. These two types of analysis are necessary because,

as we pointed out in chapters 6 and 7 and in appendix B,

the motivational factors cannot be regarded as belonging
solely to the one or the other classification.

C.1. INTERREGIONAL ANALYSES FOR SELECTED

ETHNIC GROUPS 4

C.1.1. Total Students

Table C.2 contains the strata analyses for all students
combined. In the top half of the table Achievement is the
dependent variable, and in the bottom half both Achieve-
ment and Motivation are dependent. For our first set of
analyses, which use Socio-Economic Status as the co-
variate, we can see from the upper left-hand portion of
the table that the percentage of common variance asso-
ciated with the slope interaction factors MZ, RZ, and MRZ
are negligible, while that associated with the grand slope
is substantial. Hence, for these 14 groups, a common slope
will suffice. For the intercept factors M, R, and MR, only
the regional factor, R, has a substantial portion of the

4 The numbers of students and schools for these different strata
are given in table C.1.



Table C.1.-Number of Students (N) and Schools (n) by Region, Metropolitan Area, Ethnic Group, and Grade Level

Region Locale 6
Total

9 12 6
Whits

9 12 6
:Negro

9 12
Northeast .. .. MET N 4,283 4,513 3,612 3,796 3,880 3,292 245 432 191n 82 21 15 81 21 15 30 9 8NONMET N . .. 562 551 597 531 529 581 2 4 01 n. .. . 15 4 5 15 4 5 1 2 . 0MidAtlantic MET N V4. 22,727 30,470 20,009 13,987 18,752 14,363 6,111 8,063 4,261

281 109 65 254 98 63 197 92 56NONMET N . . 4,155 3,378 2,498 3,088 2,654 2,069 694 587 353
n 78 26 22 71 20 17 42 15 15Great Lakes ...MET N . 13,712 14,364 11,242 9,171 10,620 9,086 3,112 2,653 1,626

244 59 42 219 47 40 123 49 31NONMET 2,264 2,538 2,059 1,883 2,060 1,798 230 350 183n . . 73 29 27 65 28 25 24 18 12Plains ..... . MET N 3,487 3,839 3,174 2,319 2,700 2,415 958 960 663--....._ n . . 56 16 10 50 10 8 28 32 7NONMET N 2,247 2,572 1,985 1,640 1,946 1,625 .193 152 124
n 98 37 36 82 33 33 18 12 8Far West . ...MET N 9,467 11,671 9,545 5,762 6,848 6,289 1,989 2,342 1,433n .. ..... 152 44 26 143 41 26 77 36 20NONMET N 5,678 5,976 4,596 4,296 4,641 3,684 131 119 93n ... 156 64 59 143 61 56 26 23 13Southwest ....MET N 3,836 4,014 2,965 17913 1,929 1,475 1,151 1,617 1,242
n 59 35 31 41 24 17 44 28 22NONMET N ..
n

6,399
168

5,628
90

4,046
85

3,000
106

2,835
56

2,105
48

1,452,
101

1,490
55

1,190
57Southeast .... MET N .. .. 12,134 12,293 8,645 4,163 4,956 3,85g 6,405 6,624 4,475

.. 7 . . . . 194 68 54 119 43 25 132 59 44NONMET N 27,146 26,301 19,123 11,743 12,403 9,396 10,898 11,872 8,968
716 321 303 418 183 147 463 238 228

Grade Level 6 9 12 6 9 12 6 9 12

- Mexican- Indian Oriental-
/legion Local. American American American Puerto Rican

6 9 12 6 9 12 6 S 12 6 9 12
Northeast MET N

n

NONMET N
n. ......

MidAtlantic ..MET N
n

NONMET N
n

Great Lakes . .MET N . . .

n

'NONMET N
n

Plains MET N ........
n

NONMET N
n

Far West MET N
n

NONMET N
n

Southwest ....MET N
n

NONMET N
n

Southeast ET N
ri

NONMET N
n

GradtKevel:

1,042
115
344

67
400

40,
904

97

6

1,173
32

379
9

294
14

615
16

9'

671
24

224
27

136
18

309
30

12

225
68

635
80

226
24

796
71

6

175
35

570
42

113
14

600
31

9

102
17

326
30
77

7
399

21

12

116
47

286
53

218
24

6

318
50

941
33

228
19

9

129
22

936
21

232
9

'12

1,280
110

6

2,445
43

9

864
36

12

1
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Table C.2. Percentage of Variation in Achievement slid Motivation Associated With Family Background and School,

When Stratified by Region and Metropolitan Area: Total Students

Source of Variation
Socio-Economic

Status

Dependent Set: Achievement

Home Background Family Background
Family Background

and School

Intercepts M. 0 1 0 0 0 0 0 0 0 0 0 0

R . ..... .. 7 5 8 6. 4 7 5 3 5 0 0 0

MR ..... .. 1 1 1 1 1 1 1 1 . 0 0 0 0

Slopes Z - 42 42 39 43 42 40 48 47 46 34 35 39

MZ ... ..... .. . 0 0 0 0 0 0 0 0 0 0 0 0

RZ 0 0 1 0 0 1 1 1 2 0 1 1 '

MRZ 0 0 0 0 0 1 0 0 1 0 0 0

Total R-square 25 31 27 27 32 27 35 43 44 47 50 50

Grade Level: 6 9 12 6 9 12 6 9 12 6 9 12

Source of Variation

Dependent Set: Achievement/Motivation
Socio-Economic Home Background

Status Home Background ' and School

Intercepts 0 1 1 0 0 1 0 0 0

R 3 6 8 3 5 8 0 0 0

MR 1 1 1 1 1 1 0 0 0

Slopes 15 20 19 20 23 21 19 18 22

MZ 0 0 0 0 0 0 0 0 0

RZ 1 2 1 1 2 0 1 1

M RZ 0 1 0 0 1 0 0 1

Total MR-square 86 88 88 88 89 89 90 92 92

Grade Level: 6 9 012 6 9 12 6 9 12

common variance associated with it. These statements
about the slopes and intercepts tend to ald for each of
the three grade levels. It is clear, then, that we should
use the same slope, for each region and metropolitan or
nonmetropolitan group. It is also clear, however, that we
should use a different intercept for each region. But
different intercepts are not needed at the metropolitan-
nonmetropolitan level.

The same tends to be true for the ''Home Background"
and "Family_ Background" analyses. For the "Family
Background" and "School" analyses, only the grand slope
is needed. This can be seen from the substantial per-
centage of common variance associated with the grand
slope factor, Z, and the negligible-to-null relationships
for the other factors. If these latter analyses do in fact
represent the most comprehensive range of regressor
variables available to us, then it seems likely that the more
comprehensive the set, the less need there will be to allow
for differences of this kind in stu4ing the correlates of
Achievement. Indeed, other variables would appear more
educationally meaningful in this context.

When both Achievement and Motivation are treated as
dependent, similar results obtain!' In other words, when
Socio-Economic Status or Home Background are used as
regressor variables, we find that we can use the common
slope for each of the seven groups, but would use a differ---

5 To convert these multivariate R-squares to an upper limit of 1,
the reader needs only to divide them by the number of dependent
variables, which in this case is 5 (see Beaton, 1973a).

A6,8

ent intercept. Different metropolitan-nonmetropolitan in-
tercepts would not be required, as is indicated by the
negligible-to-null M and MR percentages. Once school
variables are brought into the analysis, however, we find
that only a common slope and a common intercept are
required. We are therefore inclined to assert that, for
multivariate dependent variables as for single ones, the
more comprehensive the set of regressor variables, the
more likely it is that the sample will not need to be strati-
fied along these lines.

But do we perhaps need different slopes and intercepts
for these same 14 groups when account is explicitly-taken
of ethnicity? That is, when Achievement is regressed on
Racial-Ethnic Group Membership (RETH), which is our
variable denoting ethnicity, is anything to be gained from
additional stratification? Since we are limited in the
number of regressor variables we can use, we shall depart
from our sets of variables as follows:

1. For both the univariate and the multivariate cases,
RETII will be entered into the analysis first alone,
and then in combination with SES.

2. For the multivariate case, RETH and SES will be
entered into the analysis with the three student
body variables of Attitude Toward Life, Educa-
tional Plans and Desires, and Achievement, in the
"Home Background and School" analyses,

3. For the univariate case, RETH and SES will be
entered into the analysis with the three individual



student variables of Attitude Toward Life, Educa-
tional Plans and Desires, and Study Habits, in the
"Family Background" analyses.

4. For the univariate case, RETH and SE$ will be
entered into the analysis with the individual stu-
dent variables of Attitude Toward Life and Edu-
cational Plans and Desires, plus the student body
variable of Achievement, in the "Family_ Back-
ground and School" analyses.

The results of these analyses are given in table C.3.
The values in the top half of the table show that when
RETH is entered into the amtlyses alone, a common slope
will suffice. Ve say this because the slope interaction
factors are negligible, whereas the Z percentage is appre-
ciable. However, the size of the R percentage indicates
that a separate intercept might be used for each regional
group. These same results tend to hold both when SES
and when the family background factors are brought into
the analysis. The major changethere is that the percentage
for the slope factor, Z, gets larger, while that for the
regional intercept factor, R, gets smaller. However, when
the school factors are also brought in, only a common
slope and a common intercept are needed, as can be seen
from the zero value for the regional intercept percentage,
R. These same results tend to hold for the multivariate
analyses as well. Consequently, we are inclined to conclude
that even when RETH is explicitly entered into the

analysis, a separate slope for each of the 14 groups is
never needed, but a separate intercept for each of the 7
regions is. Moreover, when Family Background (or Home
Background, for the multivariate case) is entered into
the analysis with School, only a common slope and a
common intercept are needed for all 14 groups.

C.1.2. Whites

Table C.4 shows the results of analyses for the whites in
these same 14 groupsanalyses made with the same sets
of variables as in table C.2. When Achievement alone is
the dependent variable, a common slope, as we can see
from the upper half of table CA, will always suffice. For
two of the three grade levels, the analyses would suggest
the use of a separate regional intercept in the first three
types of analysis, viz, those involving Socio-Economic
Status, Home Background, and Family Background. But
when the school variables are also brought into the analy-
sis, a common slope and a common intercept will suffice.
These same kinds of results tend also to hold when
Achievement and Motivation are taken together as the
dependent set. Here, there tend to be some slight slope in-
teractions for RZ and MRZ. However, their magnitude is
so small, relative to that for the slope factor, Z, that we do
not consider it worthwhile to keep the groups separate.
Consequently, these results for whites tend to parallel

Table C.3.Percentage of Variation in Achievement and Motivation Associated With Family Background and School,
When Stratified by Region and Metropolitan Area: Ethnicity for Total Students

Source of Variation Ethnicity

Dependent Sit: Achievement
Ethnicity and

Socio-Economic
Status Family Background

Family Background
and School

Intercepts M 0 0 1 0 0 0 0 0 0 0 0 0
R 5 4 6 2 2 2 2 1 2 0 0 0
MR 1 1 1 1 . 0 0 0 0 0 0 0 0

Slopes Z .... ........ ...... 21 15 9 30 29 25 37 37 35 31 32 35
MZ 0 0 0 0 0 0 . 0 0 0 0 0 0
RZ 1 0 1 1 0 0 1 1 1 0 0 1
MRZ 0 0 0 0 0 0 0 0 0 0 0 0

Total R-square 25 24 23 35 38 34 44 49 49 48 51 52

Grade Level: 6 9 12 6 9 12 6 9 12 6 9 12

Dependent Set: Achievement /Motivation
Ethnicity and

Socio-Economic Home Background
Source of Variation Ethnicity Start's and f.,hool

Intercepts M 0 0 1 0 0 J 0 0 0
R, 2 4 5 1 3 4 0 0 1

M R r 1 1 0 1 1 0 0 0

Slopes Z 6 5 3 16 21 20 18 18 22
MZ 0 0 0 0 0 0 0 0 0
RZ 0 1 1 1 1 2 1 1 2
MRZ 0 1 1 0 1 1 0 1 1

Total MRsquere 85 86 87 88 90 90 90 92 92

Grade Level: 6 9 12 6 9 12 6 9 12
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Table ('.t.Percentage of Variation in Achievement and Motivation Associated With Family Background and School,
When Stratified by Region and Metropolitan Area: Whites

Source of Variation
Socio-Economic

Status

Dependent Set: Achievement

Home Background Family Background
Family Background

and School

Intercepts M. 0 0 0 '0 0 0 0 0 0 0 0 0

R 3 0 5 3 0 4 2 0 3 0 0 1

MR 1 0 2 1 0 2 0 0 0 0 0 0

Slopes Z. . 55 54 54 55 54 54 61 58 59 56 55 58

MZ ..... 0 0 0 0 0 0 0 0 0 0 0 0

RZ . .... 0 0 0 0 0 1 0 0 1 0 0 1

MRZ . . . 0 0 1 0 0 1 0 0 1 0. 0

Total Rsquare . 17 22 18 18 22 18 30 33 41 35 40 41

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

Dependent Set: Achievement/Motivation
Socio-Economic Home Background

Source of Variation Status Home Background and School

Intercepts M.. 0 0 1 0 0 1 0 0 0

R . ........ . ..... 1 4 5 1 4 5 0 0 0

MR 0 1 1 0 1_ 1 0 0 0

Slopes Z .. .. ....... 16 23 21 19 25 23 22 22 22

0 0 0 0 0 0 0 0

RZ 0 1 1 1 1 2 0 1 2

MRZ 0 0 1 0 0 2 0 1 2

Total MRsquare 85 87 87 86 88 87 87 89 89

Grade Level: 6 9 12 6 9 12 6 9 12

those obtained for all students combined. For the latter, it
will be recalled. a common slope would always suffice but

a separate intercept was suggested for each of the seven
regions until the school variables were brought into the
analysis.

C.1.3. Negroes

In our sample. as can he seen from table C.1, there were
virtually no Negroes in the nonmetropolitan Not
Consequently, in order to conduct the same kinds of analy-
ses for,Negroes as for whites sand all students combined,
it was necessary to combine the Northeast with the Mid-
Atlantic. This resulted in 12 groups-6 regions, subdivided
into metropolitan and nonmetropolitan." The results of
these analyses, given in table C.5, show that when Achieve-
ment is the dependent variable, a common slope will suffice
for each type of analysis. This is true even though the
RZ, and MRZ percentages for the "Family Background"
and "Family Background and School" analyses are not
negligible. The situation is somewhat different with re-
gard to the intercepts, chiefly because whether one or sev-
eral are required depends upon the number and type of

6 A check on the effects of this reduction-was made at the ninth
grade, since at this grade level there were a few Negro students in
the nonmetropolitan Northeast. A comparison of the results of these
two analyses, using 12 groups in the one case and 14 in the other,
showed that the Total R-squares remained about the same, but that
the variance accounted for by the grand slope factor, Z, was much
depressed.
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regressor variables being used. For the first three types of
analysis (viz, "Socio-Economic 'Status," "Home Back-
ground," and "Family Background"), one would want to

use a separate intercept for each regional group. This is
indicated by the R and MR percentages. However, once
the school variables are also brought into the analysis, the
use of separate intercepts becomes unnecessary; it is
enough to use a common .slope-and- -conmion-ilitercept.-
19.11.1.hf 11.111iii:44:iatee:thirrtiTeFr slime _emrdasions_

to hold,---exce-prfOithe "Ilome Background" and "School"
analyses: For these latter, the RZ MRZ percentages
tend to be somewhat larger relative to the Z percentages.
However, we are inclined to favor a common slope and
common intercept for this latter type of analysis as well,
since we would actually sacrifice some explanatory power
if we used separate slopes.

For all these analyses, then, we shall conclude that a
common slope will suffice, but that a separate intercept
will be needed for each region until the school variables
are brought into the analysis. When they are, a single in-
tercept will suffice.

C.1.4. Mexican-Americans

Analyses of the same type were also conducted for Mex-
ican-American students in the Southwest and Far West.
Each of these regions was subdivided into metropolitan
and nonmetropolitan, to give a total of four groups.. The
result of these analyses are shown in table C.6. The per-



centages in the top half of the table indicate that at grades
6 and 9 the slope interaction factors 1112, RZ, and MRZ
are negligible,whereas the common slope factor, Z, is sub-
stantial. At the grade 12, however, the slope interaction
factors are large enough to bring into question whether
or not it is worth keeping the four groups separate. One
way to settle this question is to coinpit e the Z percentage
with the sum of the MZ, RZ, and MRZ percentages, for
each type of analysis. In this case, such comparison pro-
duces the following figures (with the Z percentage first):
for the "Socio-Economic Status" analysis, 30 and 22 per-
cent; for the "Home Background" analysis, 41 and 26 per-
cent; for the "Family Background" analysis, 60 and 16
percent; and for the "Family Background and School"
analysis, 62 and 14 percent. In view of the relatively large
rafro of the Z percentage to the sum of the interaction per-
centages, as well as the negligible percentages for these
same interaction factors at the lower grade levels, we are
inclined to conclude in favor of using a common slope.
At the same time, we would note that some slope inter-
actions do occur at the twelfth grade.

The intercept interactions also vary somewhat by grade
level and type of analysis. Although it is hard to strike an
average here, the values suggest that we might want to
use a separate intercept for each metropolitan or nonmet-
ropolitan group within each region. This being the case,
we would probably opt for using a separate regional inter-
cept as well. Examination of the results for the multiva-
riate analyses (the lower half of table C.6) shows that
they, too, follow a somewhat similar trend. Thus, except
at grade 12, the slopefactor, Z, tends to have a much

larger percentage than the sum of the slope interaction
factors -MZ, RZ, and-MRZ. At the grade 12, these percent-
ages are, respectively: for the "Socio-Economic Status"
analysis 8 and 7 percent; for the "Home Background"
analysis, 15 and 16 percent; and for the "Home Back-
ground and School" analysis, 26 and 21 percent. As with
the previous analyses, so too here we are inclined to opt
for the common, slope, Z. since the separate slopes would
not bring any increase in explanatory power (in most
cases, not as much as the common slope). The percentages
for the intercept factors suggest that one might use a
separate value for each of these four groups, especially at
the twelfth grade. However. when the school variables are
brought into the analysis, the need for separate intercepts
once more becomes less compelling. Hence, if we .cere to
have to strike an average between the univariate and mul-
tivariate analyses, we would be inclined to oh: for sep-
arate intercepts because this would help to make the con-
clusions consonant with one another.

C.1.5. Indian Americans

In this section we perform analyses of the same kind for
Indian Americans, using the same regional classifications
viz, Southwest and Fat West, subdivided into metropoli-
tan and nonmetropolitanas for Mexican-Americans. The
results, given in table C.7, show that the slope interaction
factors, MZ, RZ, and MRZ. account for much less of the
variance than does the common slope, Z, even though at
the twelfth grade there are some interaction percentages
that cannot be overlooked. Since the intercept percentages

Table U.S.Percentage of Variation in Achievement and Motivation Associated With Family Background and School,
When Stratified by Region and Metropolitan Area: Negroes

Source of Variation
Socio-Economic

Status

Dependent Set: Achievement

Family Background
Home Background Family Background and School

--4H-tir-teptt-----Nr---- _......____.-----------R----="7:77-.7.7:-.
MR

Slopes Z

MZ
RZ
MRZ

Total Rsquare .... . .

Grade Level:

7 -0- 9
2 2 2

21 L 21 12
0 0 0
0 0 1

0 0 1

15 19 20
6 9 12

I:
6 , 7 9 5 5 5 1 0 1
2 2 2 1 1 1 0 1 1

22 21 13 26 24 18 25 23 17
0 0 1 0 0 0 0 0 0
1 1 1 1 1 2 2 1 2
0 1 1 1 1 1 1 1 1

16 20 21 27 33 35 35 38 43
6 9 12 6 9 12 6 9 12

Dependent Set: Achievement/Motivation
Socio-Economic Home BackgroundSource of Variation Status Home Background and School

Intercepts 0 0 0 0 0 0 0 0 0
2 4 5 2 4 5 1 0 1MR 1 1 2 1 1 1 0 1 1

Slopes ..z . 5 8 6 8 9 7 10 9 7MZ 0 0 0 0 0 0 0 0 0
RZ I . 0 0 1 1 1 1 2 2 3MRZ 0 0 1 2 1 1 2 2 2

Total MR-square 84 86 87 86 88 88 88 90 92Grade Level. 6 9 12 6 9 12 6 9 12
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show some low-to-moderate values, especially for MR at
the twelfth grade, we are inclined to prefer separate inter-
cept values for each region and metropolitan area.

For the multivariate analyses, the slope interaction per-
centages MZ, RZ, and MRZ are much mdre pronSunced
(especially at the twelfth grade) than ?or the univariate
analyses. At the twelfth grade, the Z percentage .and the
sum of the interaction percentages are, respectively: for

the "Socio-Economic Status" analysis, 32 and 8 percent;
for the "Home Background" analysis, 37 and 22 percent;
and for the "School" analysis, 36 and 31 percent. Since the
common slope, Z, yields more variance than the-sum of the

interaction factors, and since it is easier to deal with one
slope than with four separate ones, we are inclined toopt

for the common slope. Similarly, the intercept percentages

are large enough, especially at the twelfth grade, to sug-
gest that we would want to use a separate intercept for
each of the four groups. For the `multivariate case too,
then, we shall use a common slope but different interopts
for each of the four groups.

C.1.6. Oriental-Americans

Oriental-Americans tend' to be most heavily concentrat-

ed in the metropolitan Mid-Atlantic and the Far West.?
We therefore used a classification somewhat different
from the earlier one. This one had only three groups: met-
ropolitan Mid - Atlantic; metropolitan Far West; and non-

I There were virtually no Oriental-Americans in the nonmetro-
politan Mid-Atlantic.

metropolitan Far West-. Since it was of course impossible

to use three groups in a two-way classification, we devised

a one-way classification that we regarded as representing
differences in geographic locale. This did not allow us to
pinpoint among which grOups the greatest differences
were to be found. However, as we may recall from appen-
dix B, there were pronounced differences between the Mid-

Atlantic and Far West groups. Moreover, we had already
folmd that the differences between ninth-grade Oriental-
Americans in the Far West were much less pronounced

than the differences between them and their Mid-Atlantic
counterparts (Mayeske et al., 1973b). Examination of the

data for these analyses tends also to suggest that differ-
ences in the nature of the regions are the chief source of

the differences between these geographic groups. Unfor-
tunately, the present analyses do not allow us to go farther

than this.
A word of explanation about the results of the analyses

for Oriental-Americans, given in table C.8, is necessary.
Since these analyses utilize only one direction of classifica-

tion, there is only one factor for locale, designated L. Ac-

cordingly, LZ represents the interaction of locale with the

common slope, while L represents variation in the inter-
cept values. We can see from the top half of table C.8 that
the common slope, Z, accounts for much more of the vari-
ance than does the slope interaction factor, LZ. This is

true even though the percentage value for Z is much lower

at the twelfth grade than at the other grade levels. Conse-
quently, the common slope will suffice for all these analyses

in which Achievement is the single dependent variable.

Table C.6.Percentage of Variation in Achievement and Motivation Associated With Family Background and School,

When Stratified by Region and Metropolitan Area: Mexican-Americans

Dependent Set: Achievement

Socio-Economic
.

Siam Hrma_Backgrcuint_ _Family Background
Family Background

and School
Source of Variation

Intercepts M 4 3 10 3 3 6 2 1 -2 1 1 2

R .... ......... 1 1 0 2 0 1 1 0 2 0 0 1

MR 1 5 2 1 3 1 0 2 0 0 0 2

Slopes Z 79 75 50 83 72 41 80 72 60 78 75 62

MZ 0 0 11 0 1 10 0 1 4 0 2 4

RZ 0 0 7 0 . 1 6 2 1 8 1 0 7

MRZ ,-...,. 0 2 4 0 3 10 1 3 4 _ 1 1 3

Total Rsquare 11 16 6 18 20 7 28 33 28 34 36 33

Grade Level: 6 9 12 6 9 12 6 9 12 6 9 12

Dependent Set: Achievement/Motivation

Source of Variation

Socio-Economic Home Background

Status Horne Background and School

40,

Intercepts M 1 1 3 2 1 2 0 0 1

R 1 1 3 1 0 3 0 0 2

M R 1 1 2 1 1 2 1 1 1

Slopes Z 15 24 8 36 30 15 33 39 26

MZ 1 1 2 2 1 5 2 2 6

RZ 0 1 1 3 1 6 1 1 8

MRZ 0 2 3 1 2 5 3 3 7

Total M sguare 83 86 84 88 88 86 87 90 91

Grade Level: 6 9 12 6 9 12 6 9 12
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Table C.7.Percentage of Variation in Achievement and Motivation Associated With Family Background and School,
When-Stratified by Region and Metropolitan Area: Indiana

Source of Variation

Dependant Set: Achievement
Io'cio-Economic

Status Homo Background Family Background
Family Background

and School
Intercepts M 4 54 0 1 4 0 1 1 0 0 1 0

R . 0 6 0 0 5 0 0 3 1 0 2 0MR 4 4 28 2 4 21 1 3 13 1 1 8

Slopes 86 79 51 88 73 50 84 75 38 78 76 41MZ . 1 0 0 1 1 0 1 1 4 0 0 4RZ 1 3 0 2 3 0 1 5 4 0 3 2MRZ . 1 1 6 0 2 8 1- 1 6 1 1 5

Total R-square . . 13 19 44 20 20 45 28 30 55 38 32 55Grade Level: 6 9 12 6 9 12 6 9 12 6 9 12

Dependant Sot: Achiavomant/Motivation
Socio-Economic Horne BackgroundSource of Variation Status Home Background and School

Intercepts 2 3 5 1 2 4 1 1 1
4. 0 2 4 0 2 3 0 0 1

MR 1 1 14 1 2 12 1 0 6

Slopes ......... .Z 20 26 32 35 35 37 49 36 36
MZ 0 1 2 2 3 8 4 3 10
RZ 2' 1 2 2 2 7 6 3 10
MRZ 1 1 4 3 2 7 4 2 11

Total MR-square ......... 85 86 92 88 88 94 -91 9i 96
Grade Level: 6 9 12 6 9 12 6 9 12

Table C.8.Percentage of Variation in Achievement and Mothation Associated With Family Background and School,
' When Stratified by Region and Metropolitan Area: Oriental-Americans

Source of Variation
Socio-Economic

Status

Dependant Sat: Achievement

Home Background Family Background
Family Background

and School
Intercepts 13 9 37 7 5 13 2 3 3 3 3 3Slopes 68 60 38 73 69 30 74 71 A4 76 70 ' 43

LZ 2 2 6 1 4 13 4 2 .3 a
tare 1 -7 14 15 18 20 33

____3.

17 39

.6._

36 37 38

Grade Level: 6 9 12 6 9 12 6 9 12 6 9 12

Source of Variation

Dependant Set: Achievement /Motivation
Socio-Economic Horne Background

Status Home Background and School
Intercepts 13 5 10 12 4 4 3 3 3
Slopes 21 20 13 34 32 16 35 30 15

LZ 2 3 5 6 8 12 13 14 16

Total MR-square 87 85 86 90 '88 89 90 89 89

Grade Level: 6 9 12 6 9 12 6 9 12

When we examine the intercept percentages, L, we find
them large enough to suggest that Ave would want to use
a separate value for each group. However, the need to do
this becomes less pronounced as more family background
and school variables are brought into the analysis.

These same conclusions tend to hold, although to a lesser
degree, for the results of the multivariate analyses. For
the "Home Background" and "School" analyses in partic-

1114

ular, we can note that the slope interaction factor, LZ,
takes on fairly substantial values. At the twelfth grade it
even exceeds them slope, Z, by 1 percent. We are
still inclined, h vever, to opt for the common slope be-
cause it generally yields much more variance than separate
slopes, and is in addition much easier to. work with. The
intercept percentages indicate that we would want to use
a seperate value for each group, even though this becomes
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less necessary when the school factors are brought into
the an lysis.

C.2. INTERREGIONAL ANALYSES FOR MIXED
F.THNIC GROUPS

In Nome of the regions there are enough students and
schools to support analyses for more than two ways of

classification. For example, in the previous-section we con-
ducted analyses for students classified by region and met-
ropolitan and nonmetropolitan area. But their ethnicity
was either fixed or incorporated as a quantitative variable.
In this section we shall bring in a third stratifying factor,
namely, the student's ethnicity. For example, we shall ex-
amine those same kinds of relationship for N% hites and

Negroes. by 6 regions and 2 metropolitan locales=a total
of 21 groups. We shall do the same for whites, Negroes,
Indians. and Mexican-Americans in the metropolitan and
nonmetropolitan Southwest and Far Westa total of 16
groups. Similarly, though not in a three-way classification,
we shall examine these kinds of relationship for whites,
Negroes, and Oriental-Americans in the metropolitan Mid-
Atlantiy and Far \Vesta total of six groups."

C.2.1. Ethnic Differences in the Southwest and Far West

In this section we examine the results of similar analy-
ses for: (0) white. Negro, Indian, and Mexican-American
students, who are (b)lOcated in the Southwest and Far
Western regions, and (c) attend school in either a metro-
politan or a nonmetropohtatr .rrea- triune -of-t-he: e
Since these analyses involve a total of 16 groups. we have

to use even fewer regressor variables than hereWori', as
follows.
Sets of regressor %%tlable:, then the dependent variables

are:

rrnrrnt

1. Socio-Economic Status

2, Home Background, i.e.:
(a) Socio-Economic

Status
(h) Family Structure

and Stability

3. Family Background, i.e.:
(a) Socio-Economic

Status
(b) Attitude Toward

Life
(c) Educational Plans
(d) Study Habits

4. Family Background and
School, i.e.:
(a) Socio-Economic

Status
(b) Attitude Toward

Life

Achicrc iii nt and
Mot /cat ion

1. Socio-Economic Status

2. Home Background, i.e.:
(a) Socio-Economic

Status
(b) Family Structure

and Stability

3, Home Background and
School. i.e.:
(a) Socio-Economic

Status
(b) Student Body's

Achievement
(e) Student Body's Atti-

tude Toward Life
(d) Student Body's

Educational Plans

In the final section of this chapter, we shall
regional analyses for some of these same groups.
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examine intrii-

(c) Educational Plans
(d) Student Body's

Achievement

The results of these analyses using these sets of vari-
ables and strati factors are given in table C.9, where E
denotes ethnicity, M metropolitan or nonmeApolitan lo-
cation, and R regional location. Inspection of the top half
of the table,' when Achievement alone 4 the dependent
variable, shows that, for each type of analysis, the per-
centages for the slope interaction factors are negligible to
null, while those for the common slope, 1 are substantial.
For these 1'6 groups, then, a common slope will suffice,;
Examination of the percentages for the intercept interaci.
tions shows that they, too, are negligible to null. Those for
metropolitan location are also null, whereas those for eth-
nicity are large enough 1.6 suggest that ve would want fo

use a separate intercept for each ethnic group.
The results for the multivariate antM:77roVen in t

bottom half of the table are highly similar. The slope in-
teraction percentages tend to be more frequent, but are
never large. Ttiose for the slopes, however, are definitely
large. The intercept interaction percentages are even
smaller, while those for M are null. The ethnic group per-
entages, are large enough to suggest that we would
want to use a separate intercept for each group!

In summary, for both the univariate and multivariate
analyses, we have observed that the same slope can be
used for each of these 16 groups. A different intercept ja_

--stiggestertfor-eaelfOrthe four efTniri groups, but not for
their region or area.

We next compare the results of similar analyses for
vhites and. Negroes in each of six regions (the Northeast

and Mid-Atlantic will be collapsed into one), and bymetro-
politan or nonmetropolitan area. With 21 groups, we shall,
have to use an even smaller number of regressor variables
than before, as follows.

Achievement

1. Socio-Economic Status

2. Home Background, i:e.:
(a ) Socio-Economic

Status
(b) Family Structure

and Stability

3. Family Background, i.e.:
ka) Socio-Economic

Status
(b) Attitude Toward

Life

4. Family Background and
School, i.e,:
(a) Socio-Economic

Status
(b) Student Body's

Achievement

Ach ie rem e at and
31061;01'm

1. Socio-Economic Status

2. Home Background, i.e.:
(a) Socio-Economic

Status
(b) Family Structure

and Stability

3. Home.gackground send
School, i.e.:
(u) Socio-Economic

Status
(b) Student Body's

Achievement



The results of these analyses are given in table C.10.
Here, E denotes stratification by ethnic group, M by met-
ropolitan and nonmetropolitan, and R by regional location.
Examination of the slope interaction percentages for both
the uttiviirikite and multivariate alialyses shows them to be
all zero, whereas those for the common slopes, Z, are quite
substantial. The intercept interaction percentages are all
zero, too (the multivariate analyses involving the home
background and schoollactors resulted in some small per-
centages, but they were too small to show up here). There

\\ is a value of 1 percent for the regional intercept, exc-pt
when the school factors are brought into the analysis. Th
intercept percentage for M is consistently zero. In- c
trast, that for ethnic grou sis e
larger, g iminishes considerably when the school
fa tors are brought into the analvsia_saver-all-then, we arePr iiiitriTi--1rimon slope will suffice

for each of these X24 groups; (b) a separate intercept is
suggested for each ethnic group; (c) the regional differ-
ences are not substantial enough to warrant a separate
intercept value.

In the last set of analyses in this section, we shall com-
pare whites, Negroes, and Oriental-Americans in the met-,ropolitan Mid-Atlantic with their counter.parts in the met-
ropolitan Far West; nonmetropolitan groups will not be
used at all. Since these analyses involve only six groups,
we can apply a larger number of regressor variables to
them than to the previous analyses in this sectio
composition of these set in the introduc-

en ix. The results of these analyses are
yen for the three eth gnaws, E, and their metropoli-

tan location, M, in table C. . Examination of the slope in-
teraction percentages for both the univariate and multi-
variate cases shows that there is a consistent but slight

Table C.9.Percentage of Variation in Achievement and Motivation Associated Wit Family Background and School,
When Stratified by Region and Metropolitan Area: Negroes, Whites, Indians, and Mexican-Americans

Source df Variation
Socio-Economic

Status

Dependent Set: Achievement

Horne Background Family Background
Family Background

and School
Intercepts 20 9 9 16 8 11 5 5 4 2 2M 0 0 0 0 0 0 0 0 0 %0 0 0

0 0 0 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 b 0 0 0 0 0 0
ER 0 0 0 0 0 0 0 0 0 0 0 0
MR 0 0 1 0 0 1 0 0 0 0 0 0

\
EM R 0 0 1 0 0 1 0 0 0 0 0 0

Slopes I Z 9 10 5 11 10 5 14 12 5 16 13 7
,EZ 0 0 1 1 0 1 1 0 1 0 0 1
MZ .0 0 0 0 0 0 0 0 0 0 0 01 EMZ -..
RZ

0
0

-0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

0
0

, 0
0

ERZ 0 0 0 0 0 0 0 0 0 0 0 0
MRZ 0 0 r, 0 0 0 0 0 0 0 0 0 0
EMRZ 0 0 0 0 0 1 0 0 0 0 0 0

Total RSquar6 30 33 28 32 34 29 41 45 44 43 46 45Grade Level. 6 9 12 6 9 12 6 9 12 6 9 12

Source of Variation

Dependent Set: Achievement/Motivation
Socio-Economic Home Background

Status Home Background and School
Intercepts 8 5 5- 7 5 5 2 1

M 0 0 0 0 0 0 0 0 0
EM 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
ER 0 0 1 0 0 1 0 0 0
MR 0 0 0 0 0 0 0 0 0
EMR 0 0 1 0 0 1 0 0 0

Slopes Z 1. 5 7 3 10 9 4 11 8 4
EZ 0 0 -1 2 1 1 1 1 1

MZ 0 0 a 0 0 0 0 0 0
EMZ 0 0 0 0 0 1 1 0 1

0 0 0 0 0 0 0 0 0
ERZ 0 0 0 0 0 1 1 1 1

MRZ 0 0 0 0 0 0 0 0 0)
Total MRsquare

EMRZ 0

87

0

89

0

89

0

89

0

90

1

90

1

89

1

91

1

91
Grade Level: 6 9 12 6 9 12 6 9 12
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value. for ethnicity (EZ). This value is never large enough,
hoWever, to warrant the use of separate slopes for the dif-
ferent ethnic groups, as can be seen when the magnitude
ofthese slopes is compared with'that of the common slope.

Its is noteworthy that the slope percentages are not as large

a those seen in earlier analyses, while the ethnic group
intercept percentages are somewhat larger. The intercept
percentages for metropolitan location are zero while those

tor the interaction of ethnic group and metropolitan loca-
-,r

Americans tended to be very different from their Far
Western counterparts, and this expectation received some
support from our analyses of Oriental-Americans 'in the

prior section of this appendix. Apparently the Mid-

in the Firr. West that-t-4 -410-nut-upset the trend in vari-

ance accounted for.

tion range from negligible to zero.
C.3. INTRAREGIONAL FOR MIXED

say that a common slope can
ETHNIC GROUPS

.711,......anowawawrearwmartnevok

be used for each of these groups. A different intercept is Tirrfirarerr6r7reArrfferrtireeirmrirrrirwripm-4.484keiew

required for each ethnic group, but not for whetht{they groups within selected regions in order to bring,the groups

are Iocaieriffilie metropolltitnItt(t--Attrtntit-rorntekr1--+-i444)-4t-tionaueradrzakna4=4.1144/..l.la...VMUNIXL9,,MW-451-
politan Far West. On the basis of the analyses in the pre-
vious appendix, we would not have expected this result.
We had already judged that the Mid-Atlantic Oriental-

not permit. For example, in the Far West, we shall com-

pare Negro, white, Indian, Oriental-, and Mexican-Ameri-
can students as to how they differ front one another in

Table .10.-1'erce e of Variation in italic.% ement and Motivation Associated With Family Backgiound/and School.

When Stratified by Region and Metropolitan Area: Negroes and Whites

Socio-Economic

r Source of Variation Status

Dependent Sat: Achievement

Horns Background

Family Background
Family Background and School

Intercepts .E 10 5 4 8 5 4 8 4 -3 2 1 1

0 0 0 - 0 0

0 0 0 7011111"176.1.4174"5"413"Irmill"irail!iiraMilli
EM 0 0

R 1 1

ER 0 0

MR 0 0

EMR 0 0

1 1 1 1 1 1 1

0 0 0 0 0 0 0

0 0 0 0 o 0 0

0 0 0 0 0 0 0

Slopes Z 7 7 4

EZ 0 0 0

MZ 0 0 0

EMZ 0 0 0

RZ 0 0 0

ERZ ..... . 0 0 0

MRZ . . o 0 0

EMRZ .... . .. o 0 0

Total R square ..
Grade Level

Source of Variation

7

0-
0
0

o
0
0
0

7 4 9
0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

0 0 0

10
0
0
0
0
0
0
0

0 0

0
0 0
0 0

6 8

0 0
0
0
0
0
0
0

0

0

0
.0

8
0
0
0

0

0

0

0

0

0

5
0
0
0
0
0
0
0

33 37 14 3 37 34 37 44 41 37 39 37

6 9 12 6 9 12 6 9 12 6 9 12

Dependant Sat: Achievement /Motivation
Socio-Economic Horns Background

Status Home BackgroUnd And School

Intercepts . . .....E

EM . ..
R
ER ;
MR ..
EMR .

..

......

Slopes Z ......... .

EZ
MZ
EMZ
RZ
ERZ

MRZ
EMRZ

4 4 3 4

0 o \ 0 0

0 0 \ o 0

1 1 .1 1

0 0 0 0

0 0 0 0

0 0 0 0

4 6 3 6

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 1

Total MR-square .............. 88 90

Grade Level: 6 9

4
0
0
1

0
0
0

7

0
0
0
0
0
0
0

3
0
0
1

0
0
0

4
0
0
0
0
0
0
0

1

0
0
0
0
0
0

0

0

0

0

0

0
0

0
0
0
0
0
0

6
0
0
0
0
0
0
0

1

0
0
0

1

1

4
0

0

0

1

0
1

0

91 89 91 91 89 91 91

12 6 9 12 6 9 12
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Table C.11.Percentage of Achievement and.Motivation Associated With Family Background and School, When Stratified
by Region and 'Metropolitan Area: Negroes, Whites, and Oriental-Americans

Socio-Economic
Status

Dependent sat: Achievement

Home, Background 'Family Background
Family Background

and School
Source d1-Variation

Intercepts ....... 26 18 21 22 14 17 19 11 11 3 3 40 0 0 0 0 '0 0 0 0 0 0 0.EM . 0 0 1 0 0 0 0 0 0 0 0 0

Slopes . 3 3 3 4 4 3 6 5 4 6 5 4EZ . 1 1 1 1 1 1 1 2 - 1 1 1 1MZ . . . . . 0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0 0 0

. . . . 0

Total R-square . 31 36 30 32 36 30 40 49 48 43 50410adea,dvel 4 ":'-',4't*"' ."*""T'1. 12

Source of Variation

Dependent Set: Achievement; Motivation
Socio-Economic Horne Background

Status Home Background and School
Intercepts .. E 1'1 13 15 10 12 13 2 1 2..... 0 0 0 0 0 0 0 0 0

EM 0 0 0 0 0 0 0 0 0

Slopes .Z 2 3 2 3 4 2 3 4 3
EZ . ... . 1 1 1 2 2 1 1 1 1
MZ .. ...... 0 0 0 0 0 0 0 0 0
EMZ ... .. 0 0 .0 0 0 0 0 0 0

MOM 06111WOOPT!relaititti"1"."!.
Grade Level:,

i':'.'!":47m".".*tuill*"1915'1#4"'"'''''0"'"' 'Yr"' '%\r"`"53"'Nre'""472"
6 9 12 6 9 12 E. 9 12 ,

both metropolitan and nonmetropolitan areas. In our ear-
lier analyses, including other regional groups precluded
our using all five of these ethnic groups. This first set of
Analyses. then, includes 10 groups (5 ethnic groups, sub:
dividedinCO metropolitan and nonmetropolitan). With this
number of groups, we can use the same sets of regressor
variables as were outlined in the beginning of this appen-
dix.

The results of these analyses for these five ethnic groups
(labeled "E") and two metropolitan locations (labeled
"M") are given in table C.12. Inspection of the slope inter-
action percentages shows that they range from negligible
to zero for the univariate iaialyses. For the multivariate
analyses, however, their values tend to increase somewhat,
especially when the school factors are brought in. Even
for these analyses, however, the slim of tlh: slope interac-
tion percentages is almost always less than the percentage
for the common slope. The exception is for the "Home
Background and School" analysis at the twelfth grade,
where thessiummon slope is exceeded by one percentage
point. Since the major trend is for these slope interaction
percentages to be negligible, we conclude that a common

slope will suffice for all 10 groups. .

The percentages for the metropolitan-nonmetropolitan
l'IlLercept (labeled "M") and their interaction with, ethni-
cit"labeled "ME"), also range from negligible to zero. In
contrast, the percentages for ethnicity ("E") are Usually
quite large; the main exceptions are for the twelfth grade,
when the school factors are brought into the analysis. As a
consequence, we conclude that a common slope citn be used

for each of the 10 groups, but that a separate intercept
would be preferable for each of the 5 ethnic groups.

Finally, we shall attempt to bring in a h-?tofore 'ig-
nored group. namely, the Puerto Ricans. We shalt
comparing the four available ethnic groups in the metro-
politan Mid-Atlantic: Negroes, whites, Oriental-Ameri-
cans, and Puerto Ricans. Since there are only four groups,
we will use the same sets of regressor variables that we
outlined in the introduction to this appendix. Since this
is a one-way classification, namely, by ethnicity, there will
be only one slope interaction percentage only one
intercept percentage.

The results of these analyses are given in table C.13.
For the univariate case, shown in the top half of the table,
the sive interaction percentages range from negligible to
zero nr each type of analysis. For the multivariate case,
these percentages are somewhat larger, but not large
enough to suggest that a separate slope should be used for
each group. The other percentages indicate that most of
the variance is acce,:nted for by the differences among the
ethnic group intercel ts. Consequently, for all types of
analysis, whether dvendent variables are univariate
or multivariate, use of a common slope will suffice, but use
of a separate ethnic group intedept is warranted. How-
ever, even this intercept be;omes less necessary as ,
school variables are brought into the analysis.

C.4. SUMMARY

Two basic research strategies were followed: (a) ethnic
groups were kept separate and examined for the ways in
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Table C.12. Percentage of Variation in Aehieemont and Motivation ..Asociated With Family Background and School, When Stratified by

Metropolitan Area Within Region: Negroes. Whites, Indians, Oriental-Americans, and Mexican-Americans

Source of Variation

SocidtEconomic
Status

Dependent Set: Achievement

Home Background Family Background
Family Background

and School

Intercepts E . 16 8 c"1 4 12 6 4 8 4 2 3 3 1

M 0 1 1 0 1 1 0 . 1 0 0 0 0

EM . . 0 0 1 0 0 0 0 0 0 0 0

Slopes . %. . Z 7 7 5 9 8 5 11 11 6 12 11 6

EZ . 0 0 0 1 1 0 1 1 1 1 1 c' 1

MZ 9 0 0 0 0 0 0 0, 0 0 0 '0

EMZ . 0 0 0 0 0 1 0 0 1 0 0 1

Total MR-square
Graae Level

. . ...c ' 30 33
9 12.

32
6

34,
9

28
12

41
6

46
9

46
12

44
6 '

47
9

45
12

Source of Variation

Dependent Set: Achievement/Motivation
I Socip-Economic Home Background

Status Home Background and School

-Intercepts .
6 5 3 5 4 3 1 1 0

M 0 1 1 0 0 1 0 0 0

EM 1 0 1 1 0 1 ' 0 0 0 Yf

Slopes 4 5 3 .8 8 3 9 7 3

EZ 1 0-' 1 2 1 1 2 1 2

Q. 0 0 0 0 0 0 1 0

EMZ 0 . 0 /0 1 1 1 2 1 2

Total MR- square 87
c

89 89) 89 90 89 89 91 90

Greg Level: 6 9 12 6 9 12 6 9 12

Table.C.13.Percentage of Variation in Achievement and Motivation Associated With Family-litickground and School. When Stratified by

Metropolitan Area Within Region i Negro. Whites. Oriental-Americans. and Puertb Ricans

Dependent Set: Achievement

Source of Variation

Socio-.Economic
Status Horne Background

Family Background
Family Background and School

Intercepts .E 21

-
Slopes 3

EZ . ...... 0

Total Rsquare .
Grade Level:

Source of Variation

15. 19 41. 13 16
, -,-;

c
2 1 - ,3 20 2

1 0 . , 0 1 ' 0

33 38 30 34 38

6 9 12 6 9

16 .11 11 3 3

4 3 3 5
/3

1 1 0 1 1

31 41
12 ti

51 50 45, 53 51

9 12 6 , 9 12

,Dependent Set: Achievement/Motivation
Socio-Economic, Horn. Background

Status Home Background and School

Intercepts E 9 12 15

Slopes Z 2 2 . 1

EZ 1 2 v 1

Total MR-square 88 90 89
..

Grade Level: ' 6 9 12

9 11 13 2 1 2

4 3 3

3 2
4 4 4

. 1 2 3

89 90 89 90 92 91

6 9 12 6 9 12

which they differed by region and metropolitan or non-
metropolitan area; kb) selected legions and ethnic groups'
were examined together. In both cases, for both the uni--

variate and multivariate analyses, there were no 'apprce
.,ciable slope differences. For these same groups, however,

the use of separate-intercepts appeared warranted for
some types of analysis. For instance, when the ethnic

. groups were kept separate, use of a-different intercept was

appropriate for their regional differences, For Indian and
, Mexican-Americans, this also applied to their differences
by metropolitan and nonmetropolitan air. However, the
need for such interceptsQwas much diminished once-school
factors were lirought into the analysis with family back-
ground factors. For selected regional analyses, 'when
ethnicity was included as another stratifying yariable,aa
separate intercept was needed for each ethnic group, but



not for each region or are4. But even Nr these latter re-
sults, the need for separate ethnic groutl intercepts was
much diminished, if not eliminated, when school variables
were brought into the analyses along with ',amily back-
ground factors. These results have already be&ti discussed-
at length in chapter 8. Here, it seems sufficieilt to note

that, in studying the roles of geographic location and et
ritcity in achievement and motivation, in all cases a co
won slope will sulTiCe, but on occasion separate intercep
seem warranted Sucl differences can easily be incorp
rated itito the analyses as quantitative variables, as iv,
,done in this appendix with our ariable denoting ethnicit

ti

I



APPENDIX D

FAMILY BACKGROUND AND SCHOOL INFLUENCES ON THE
ACHIEVEMENT AND MOTIVATION OF BOYS AND GIRLS,

FOR SELECTED ETHNIC GROUPS

In this appendix, we shall examine the extent tjwhich
students of different ethnic groups differ from one another
when separated into groups of boys and groups of girls:
It is often said that the sexes differ widely in their rate
of maturation and sensitivity to socialization practices.
We might therefore expect them to differ somewhat in
terms of the variables and relationships among variables
included in this study. We might also wonder whether boy-
girl differences or ethnic differences play the greater ex-
planatory role in achievement and motivation. In the
sections that follow, we shall address these and similar
questions. We shall use the covariance analysis model, as
described in appendix C and chapter 8, for' analyzing the
magnitude of group differences in their slopes and inter-
cepts.

The numbers of students and schools included are given
in table D.I, which shows the percentages of each by
ethnic group and (male) sex. Close inspection of this table
suggests a number of cautions that 'should be observed
in making inferences about sex differences, either within
or across grade levels. The first caution pertains to the
increasing percentage of white and Oriental-American
students at the higher grade levels, and the decreasing
percentages of students from the other groups. This trend
strikingly reflects the greater incidence of dropouts among
Indians, Mexican-Americans. Puerto Ricans, and Negroes.
Evidently, a small proportion of the females in -these
groups either identified themselves as. "Other" on the
ethnic identification question or failed to respond to that
question at all. In addition, a higher proportion of those
who failed to identify themseives by sex have been females.
A third caution pertains to the absoilite numbers of stu-
dents in each ethnic group included in these analyses. In

the preceding appendix, we excluded regional groups that,
according to the census data, did not include sufficient
members of the minority group under discussion. In this
appendix, however ,we shall include these groups in the
analyses because it is worth absorbing some errors in
ethnic group identification in order to: (a) allow a greater
range of ethnic diversity in the sample; (6) reduce the
complexity of the data processing. In any case, such errors
are not as much of a problem at the higher grade levels as
at the sixth grade.'

D.1. VARIATIONS BY SEX AND ETHNICITY FOR ALL
STUDENTS COMBINED

In this section we pose one question repeatedly. It is:
For Achievement and Motivation, how do sex and ethnicity
compare as explanatory factors with respect to their
slopes and intercepts?

It will be recalled from appendix C that there will be
one slope factor for each type of stratification, as well as
a term for each of their possible interactions and for the
grand slope. For example, if we use "S" to designate
difference in sex and "E" to designate ethnic differences,
then there will be a percentage associated with the grand
slope, Z, one for the interaction of S with Z (SZ), one for
the interaction of E with Z (EZ), and one for the inter-
action of both S and K with Z (SEZ), In similar vein,
for the intercepts there will be a percentage for 5, one
for E, and one for their- interaction (SE). We say

In fact, the ninth grade may represent an optimal level for
stud, since thee errors of identification are probably not as fre-
quent there as at the gixth grade, and-the proportion of dropouts is
not as great as at the twelfth grade.

Table D.1. Percentage of Students and Schools, by Ethnic Group and Grade Level

Ethnic Group
Students from Group (%)
6 9 12

Males in Group (%)
6 9 12

Schools for Group (%)
6 9 12

Indian 3 2 2 55 54 55 31 38 27
MexicanAmerican ......... .. 7 5 ., 3 58 58 54 53 67 49
Puerto Rican 3 3 2 58 51 50 29 35 23
Negro 28 29 26 47 48 46 55 73 67
OrientalAmerican 1 1 ? 56 52 54 12 17 12
White 57 60 66 51 51 50 77 73 66

Total 118,106 128,108 94,096 51 51 49 2,370 923 780
Grade Level: /.4.4.

6 9 12 6 9 12 6 9 12
NoTe.Because of rounding, the percentages for students do not always-add to 100. The percentages for siroois do not add to 100, since many students from different

groulds attend the same schools.
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"repeatedly" because we shall be asking this question
for different sets of regressor and dependent variables,
as follows.

Regressor Set

1. Socio-Economic Status

2. Home Background, i.e..
(a) Sociol-Economic

Status
(b) Family Structure

and Stability

3. Home Background and
School, i.e.:

(a) Two home back-
ground variables

(b) Five student body
variables =

4. Family Background, i.e.:

(a) Two home back-
ground variables

(b) Four family process
variables

Delo adept S( t

1. Achievement and
Mot ivation..

2. Achievement and
Motivation

:1. Achievement and
;Motivation

1. Achievement

5. Family Background and 5, Achievement
School, i.e.:

(a) Socio-Economic
Status

(b) Four family process
variables'

(c) Student Body's
Achievement

In our first set of analyses in this section, we ilia41 axam-
ine the explanatory roles of sex, nd ethnicity in Achieve-
ment and Motivation, both alone and in combination
with one another. The role of each motivational variable
will be examined separately. For example, table D.2 gives

.these analyses for Expectations for Ekcellence (EXPT51),
Attitude Toward Life .( ATTUD), Educational Plans and
Desires (EDPLN), and Study Habits (HBTS). It also
gives `the results of an analysis in which theie''fbeTnoti-
vational variables are taken together as the dependent
set (see column "M"), andin which th4 same operations
are performed for Achievement (see column "A"). Fi-
nally, Achievement and the four motivational variables
are taken together as a set (see coluirin "A/M"). In this
way, the roles played by sex and ethnicity can be ascqz-
tained as they cumulate across dependent variables.

The upper one-third of table D.2 shows these results,
by grade level, when Socio-Economic Status is the regres-

2 These are the five variables pertaining to the student body's
achievement and motivational levels, described in chapter 2.

a These arethe four motivational variables, taken as a set.
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sor variable.4 Examining first the slope interaction per-
centages, we can note that there are slight values for the
interaction of ethnicity with the grand slope, EZ, espe-
cially at the sixth and twelfth grades, but that the other
values are zero. Compared with the percentages for the
grand slope, Z, these interaction values are never large
enough to warrant separate slopes. Hence, when Socio-
Economic Status is the regressor variable, separate slopes
are not needed for these 12 groups. When we examine the
intercept values, we find that at each grade levy) the per-
centages for sex alone ("S") and for the interaction of sex
and ethnicity (SE) range from negligible to zero. How-
ever, for the ethnic intercepts we find small-to-appreciable
values, depending upon the set of variables. At all grade
levels the largest of these values occurs for Achievement
(A), both alone and in combination with the four Moti-
vational variables (AIM). The percentage for the set of
four motivational variables (M) increases over the grade
levels. This increase appears to be due primarily to the
increasingly large values taken on by Attitude Toward
Life (ATTUD) at grades 9 and 12, and to Expectations
for Excellence (EXPTN) at grade 12.

When Home Background (i.e., Family Structure and
Stability combined with Socio-Economic Status) is used
as the regressor set, there are, as can be seen from the
middle third of table D.2. a number of differences in the
percentage values. For the slope interaction, some slight
increases occur in the ethnic percentages, EZ, while the
SEZ and SZ percentages continue to range from negligible
to null. However, these increased values are still not large
enough compared to the grand slope Z to warrant our
using separate slopes. The Z percentages are, in fact, uni-
formly larger when Home Background is the regressor set
than when it is Socio-Economic Status. The intercept per-
centages remain negligible to null both for Sex (S), and
for the interaction of sex with ethnicity, while in almost
every case the Percentages for ethnicity (E) are smaller.
We conclude, then, that when Home Background is the
regressor, a common slope will suffice in every case.*We
also conclude that separate intercepts might be adopted
for the six ethnic groups, even though they would not be
needed for some of the separate motivational variables.
Sex, however, is not needed as a stratifying variable.

When the School,is combined with Home Background to
form the final set of regressors, we find that the slope
interaction "percentages change very little. The percentage
for the grand slope, Z, is either increased very slightly or
stays about the same, while the intercept percentages tend
to shrink or stay about the same. Accordingly, when the
school variables are brought into the analysis, the need
for separate percentages by ethnic group-is much reduced,
and may even disappear.

4 As in the previous .appendix, these percentages have been
"unitized" by. dividing them by the R-square for the variable or
variables under.analysis. The MR-squares have been converted jo
an upper limit of one by dividing by the number of variables in the
set. As,a result of this operation, the percentages are comparable
for the univariate and multivariate cases despite the different
numbers of dependent variables.
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Table D.2.Percentage of Variation in Achievement and Mothation Associated With Home Background and School.
When Stratified by Sex and Ethnic Group

Source of Variation

z CI z
I. = -J Cn

a.
O

i 2x CI 0
W < w X 2 < ZC.

Socio-Economic Status

Intercepts . S

SE .

Slopes . Z

SZ .

EZ

SEZ.
Total R-square .

Grade Level

0
3

0

23
0
7

0
7

Zt
laW

0
4
0

19

0
3
0

13

0
=

<

0
6
1

14
0
1

0
16

Z
a--I

la
et

1

2

0

18
0
3

0
16

Sixth

0i0I

0 0 0
1 28 14
0 0 0

5 6 5

0 0 0
1 0 1

0 0 0
16 36 18

2
<2 Z

Source of Variation Home Background

Intercepts S 0 0 0 1 0
E 0 0 2 0 1

SE 0 0 1 0 0

Slopes 32 29 20 27 10
SZ . 0 0 0 0 0
EZ . 6 6 3 5 .2
SEZ 0 0 0 0 0

Total R-square . 13 21 19 24 17
Grade Level. ,

z1
a.

0
M

ZIa.

Sixth

0Li

ii E7 8 1 2

ztx
la

CI z
= n_I Ch

co 25
I-

< la X 2 <
Socie-Economic Status

ztxw
0 1 0 1 0 0 0 '0
2 12 2 1 4 20 14 11
0 1 1 0 0 0 1 0

16 8 9 13 4 4 4 7
0 0 0 0 0 0 0 0
1 1 1 1 1 1 1 3
0 0 0 0 0 0 0 0

12 14 27 15 21 37 18 8
Ninth

0 0
23 13
0 0

8 10
0 0
1 3

0 0
38 18

2
<

CI z
= I Cn

S. iii< w X 2 <
Soclo-Economic Status

2

z
1--a
la

CI Z
= --I Cl)

igga x< la 2
Home Background

<
2
Z

z
1--a
X
W

0 1 0 0 0 0 0 0
2 8 3 0 4 17 14 12
0 0 1 0 0 0 1 0

19 10 11 18 6 5 6 8
0 0 0 0 0 0 0 0
1 1 2 1 2 1 2 3
0 0 0 0 0 0 0 0

15 15 28 20 --21 37 18 9
Ninth

z 0 Z
Cl) zt

ril rEi

El!

2
iu2

T x <
'2
Z

a
xw

0 0 1 0
26 3 2 6 22 16

1 1 0 0 0 0

2 5 6 2 3
0 0 0 0 0 0
0 2 1 1 0 1

0 0 0 0 0 0
11 26 9 17 33 18

Twelfth

CI Z
= 1 Cl)

t la 2
< LIJ = 2 < <....
Home Background

0 0 1 0, 0 0
20 3 1 6 20 16

1 1 0 0 0 0

4 5 11 3 3
0 5 0 0 0 0 0
1 3 4 2 0 2
1 0 0 0 0 0

11 26 12 17 33 18
Twelfth

CI z
= 1 o')II 0a

i
co ..< w = x < <

Source of Variation Home Background and School Home Background and School Home Background and School

Intercepts , S 0 0 0 0 0 0
E 1 1 2 1 1 4
SE .

Slopes .Z 31 30 21 27 14 11
SZ . .. 0 0 0 0 0 0
EZ .... 3 4 2 4 2 1

SEZ...... . ,.. 0 0 0 0 0 0
Total, R;square 16 24 22 27 18 43

Grade Level: Sixth

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 1 0 2 1 1 4 2 2 0 1 0 1 4 20000000d,0000000001000

14 18 12 10 17 9 5 9 8 4 4 10 4 3 4
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 2 1 2 2 1 1 2 3 2 2 4 2 1 2
0 0 0 0 0 0 0 0 1 1 1 1 1

.
0 1

18' 18 23 30 23 22 41 19 13 20 28 16 18 37 19
Ninth Twelfth

NOTE. The dependent set of %ariableA iY :t follow.: EXPTN Expectations for. Excellence; ArTLID Attitude 'Amend Life: EDPLN F:ducational Plans and De.
sires: UWIS Study Ilabit4;M Moth atiosi (which includes the aforementioned variables): A = Achievement: = Achievement and Motivation. Among the sources
of variation: S W Sex; E EthnicitY.

Table D.3. Percentage of Variation in Achievement Associated The next set of analyses, given in table D.3, corresponds
With Family Background and School, When Stratified by Sex and to item 4 on the list of -regressor and dependent variables.Ethnic Group

That is, the regressor set consists of Home Background
Dependept Set (Socio-Economic. Status plus Family- Structure and Sta-

Achierment bility), together with the-four family process variables=
Achievement Family Background a combination known as Family Backgroundand the de=

. Source of Variation Family Baickground and School pendent set of Achievethent. Both for illis'type of analysis
Intercepts..S o 0 0 0 0 o and for the one corresponding to iteni i'') 'on our list (i.e.,

E 18 12 11 . 4 . when3 when Family Background was combined,with School), the
SE 0 0 0 0 0 o...

Slopes Z 10 7 i 12 7 4
-sz 0 0 0 0 0 0
EZ 2' 1 2 1 1 1

SEZ 0 0 ' 0 0 0 0
Total Rsquare 47 49 50 51 53 . 54

Grade Level 6 9 12 6 9 12

slope interaction percentages range ,from negligible to
zero, while the percentage for the grandislope is somewhat
larger. For the intercepts, the percentages ate, zero for
Sek (S) and its interaction with ethnicity"(SE). For eth-
nicity alone however, the percentages (labeled "E") are
substantial when Family Background is the regressor set,
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but become much smaller when School is brought into the
analysis.

Over all analyses, then, separate slopes are neverwar-
ranted for these 12 groups classified by sex and ethnicity,
nor are separate intercepts warranted for the groups clas-
sified by sex. Separate inteciepts arc warranted, however,
for the six ethnic grotrps until the school variables are
brought into the 'analysis. This greatly reduces the need
for them, and even makes many of the motivational vari-
ables unnecessary. Throughout these analyses, we have
observed that, of the variance explained by our regressors
(variance represented by the Total P.- squares), only a
fraction (usually, less than half) could he uniquely asso-
ciated with the stratifying factors. Accordingly, a sub-
stantial portion way left confounded among them. Al-
though we could perform a commonality analysis, with
the stratifying factors a. variables. in order to see where
this confounding is greatest, the values so generated would
be too numerous to assimilate or even communicate. Nev-
ertheless, the possibility does exist that, since whites are
more numerous than the other ethnic group t rends that
apply toThem may be swamping those of the other groups,
especially in a variance-accounted-for framework.' With
this in mind, we shall proceed to analyze sex differences
within each of the separate ethnic groups.

0.2. VARIATIONS BY SEX FOR INDIAN AMERICANS

In this section 'laid those that follow, the composition of
the regressor sets will be as follows unless noted other-
wise:

`1,:egossor Set

1. Socio-Economic Status

2. Home Background, i.e.:
(a) Socio-Economic

Status
(b) Family Structure

and Stability

3. Home Background and
School, i.e.:
(a) Two home 'back-

ground variables
(b) Ten school

variables')

1)eio talent Set

1. Achievement and
MotiVat1011

2. Achievement and
Motivation

3. Achievement and
Motivation

4. Family Background, i.e.: 1. Achievement
(a) Two home back-

ground variables
(b) Four family process

variables'

6 Moreover, our weights reflect the preponderance of whites.
6 These are the five student body variables and five teaching staff

variables, as described in chapter 2,
These are the four motivational variables that, when included

as an aspect of Family Background, are called Family Process.
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5. Family Background and 5. Achievement
School, i.e.:
(a) Six family back-

ground variables
(b) Ten school variables

The results -of analyses with these sets of variables, for
Indian Americans are given in table D.I. As before, we
have unitized the percentages in order to make them com-
parable across sets of variables. Since there are only two
sexes, the analyses will have a single slope interaction per-
centage, SZ, one for the grand slope, Z, and only one for
the intercepts, S. In the top third of the table, which show
the "Socio-Economic Status" analyses, the slope interac-
tion percentages are almost always negligible compared
with the grand slope. The major exception is for Attitude
Toward Life at the twelfth grade. This value-28 percent,
compared to 31 percent for the grand slopeis almost
large enough to suggest separate slopes for each sex. At
the sixth and ninth grades, the intercept percentages are,
seldom large, although they do seem large for some vari-
ables at the twelfth grade. In general, we would be in-
clined to say that when Socio-Economic Status is the re-
gressor variable, a common slope can be used for Indian
American boys and girls, but that separate intercepts
would be warranted for most of the variables.

When Family Structure is combined with Socio-Eco-
nomic Status to form Home Background (see the middle
third of the table), the slope interaction percentages get
smaller on the sixth and ninth grades. but tend to get
larger at the twelfth grade. In the case of Attitude Toward
Life, these percentages are large enough to suggest that
separate slopes would be appropriate. The intercept per-
centages tend to get smaller for the sixth and ninth grades,
while at the twelfth grade they either get smaller (the
"ATTI'D," "IIBTS," and "A" values) or slightly larger
(the "EDPI.N." "M," and "AIM" values). At the twelfth
grade especially, then, separate intercepts would seem
warranted.

When the school variables are brought into the analysis
with Home Background (see the bottom third of the ta-
ble), the slope interaction percentages increase, save for
Attitude Toward Life (ATTUD) at the twelfth grade, but
never get large enough to warrant separate intercepts.
The intercept percentages, on the other hand, get so small
that they are no longer needed except in the

`

Case of Edu-
cational Plans and Desires (EDPLN) at thefvelfth grade,
and perhaps Motivation (M) and Achievement and Moti-
vation (A/M) at the same grade.

Finally, table D.5 shows the results of analyses in which
the 'motivational variables are included as an aspect of
Family Background, and Achievement is thelsole depen-
dent variable. Here, the slope interaction percentages are
so small that there is no question of separate slopes. Sim-
ilarly, the intercept percentages, Natith are small before
the school variables form part qf the analysis, become
zero when they do.

We are inclined to conclude; then, that in the analysis
for Indian American boys/and girls separate slopes are .

not needed, except paps for Attitude Toward Life at



Table D.4.Percentage of Variation in Achievement and Motivation Associated With Dime Background and School,
When Stratified by Sex: Indians
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Table D.3.Percentage of Variation in Achievement Associated
With Family Background and School, When Stratified by Sex:
Indians

Source of Variation

Dependent Set
Achievement

Achievement Family Background
Family Background and School

Intercepts S , . . 2 1 2 0 0 0 0

Slopes ...Z .. 88 93 78 91 ' 93 78
SZ .. 2 4 5 2 4 6

Total Rsquare ... 34 28 33 48 39 50
Grade Level ... 6 9 12 6 9 12

the twelfth grade. On the other hand, separate intercepts
might be appropriate until the school variables are
brought into the analysis. But when they are, such inter-
cepts would seem wranted only at the twelfth grade,
and at this grade only for Educational Plans and Desires,
the four motivational variables, and Achievement and
Motivation combined.

D.3. VARIATIONS BY SEX FOR MEXICAN-AMERICANS

The results of analyses for Mexican-American boys and
girls are given in table D.6. When Socio-Economic Status

° i 6 '4

is the regressor variables, the slope interaction percent-
ages are negligible for all grade levels. However, the inter-
cept percentages for some of the vaxiables are large
enough to warrant separate intercepts, especially at the
twelfth grade. For example, separate intercepts might be
used for Study Habits (IIBTS) at all grade levels, and for
Attitude Toward Life (ATTU)) at grades 9 and 12. For
the "Home Background" analyses, the slope interaction
percentages increase somewhat at-the twelfth grade only,
but not enough to warrant separate slopes. At the same
time, the intercept percentages either get smaller or re-
main roughly the same. When the school variables are
brought into the analysis, the slope interaction percent-
ages increase slightly at the lower grades, and rather more
at the twelfth grade, but are still not large enough to war-
rant separate slopes. Most of the intercept percentages
range from negligible to zero: the exceptions are Educa-
tional Plans and Desires (EDPLN) and the motivational
variables (M), at the twelfth grade.

Turning now to table D.7, in which the motivational
variables are considered an aspect of Family Background,

, we find that the slope interaction percentages and the in-
tercept percentages alike range from negligible to zero,
both before and after the school variables are brought into
the analysis. For these latter analyses, then, a common
slope and a common intercept will suffice.
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Table D.6.Percentage of Variation in Achie%ement and Motivation Associated With Home Background and School,
When Stratified by Sex: Mexican-Americans
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Table D.7.Percentage of Variation in Achievement Associated

With Family Background and School. When Stratified by Sex:

Mexican-Americans

Dependent Set
Achievement

Source of Variation
Achievement

Family Background
Family Background

and School

Intercepts S . 0 0 0 0 0- 0

Slopes Z 91 92 82 92 92 80

SZ .. 1 1 2 1 1 5

Total R-square 34 33 27 47 45 41

Grade Level: .. 6 9 12 6 9 12

Taking these analyses as w hole, we are inclined to
conclude that, for Mexican-American boys and girls, a
common slope will suffice but separate intercepts may be
warranted for some of the motivational variables. This is
true for most grade levels until the school variables are
brought into the analysis, whereupon separate intercepts
become unnecessary except at the twelfth grade. Even
here, they are really needed only for Educational Plans
and Desires, Study Habits, and the four motivational vari-

ablps.
L.,
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0.4. VARIATIONS BY SEX FOR PUERTO RICANS

The unitized results of the analyse:, for Puerto Rican
boys and girls are given in table D.8. From the toll one-
third of the table, which shows the analyses for Socio-
Economic Status, it is clear that the slope interaction
percentages, SL. range from negligible to zero, while those
of the grand slope, Z. are considerable. The values for the
intercept percentages suggest that separate intercepts
might be warranted for most variables at all grade levels,

with the major exception of Expectations for Excellence
for all grades and Achievement at grade 9.

For the "Home Background" analyses, shown in the
middle portion of the table, the slope interaction percent-
ages remain small and the grand slope percentage large.
The intercept percentages however, are greatly reduced,
except at the twelfth grade where the percentage for
Achievement increases slightly while the others decrease
somewhat or stay the same. Clearly. the need for separate
intercepts at grades 6 and 9 becomes questionable. but at
grade 12 they are still warranted for most variables.

When school is brought into the analysis with Home
Background (see the bottom third of the table), the slope
interaction percentages usually increase slightly, but re-



Table D.S.Percentage of Variation-in 1chieement and Motivation Associated With Home Background and School,
When Stratified by Sex: Puerto Ricans
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main small relative to the percentage for the grand slope.
The intercept percentages become so .mall -that separate
intercepts seem unnecessary, save for t he following vari-
ables at grade 12: Educational Plans :Ind Desire,. the four
motivational measures. :u)d the latter when combined with
Achievement t A/M) .

Turning now to table D.9. we can note from the ratio
of Z to SZ thud., ashen the four^moti vat ional measures are
considered as au aspect of Kindly Background, separate
slopes are not needed for the family background variables,
either alone or when combined with the School variables.
Similarly, the need for separate intercepts is questionable

Table D.9.Percentage of Variation in Achieiement Associated
With Family Background and School, When Stratified by Sex:
Puerto Ricans

Source of Variation

Dependent Set
Achievement

Achievement Family Background
Family Background and School

Intercepts..S 1 0 2 1 0, 0
.

Slopes Z 90 95 86 92 93 80
SZ 2 2 5 2 3 .5

Total Rsquare 32 26 21 48 37 37
Grade Level: 6 9 12 6 9 12

for the family background variables alone, and Clearly
ruled out when School variables are brought into the
analysis.

Our general conclusion, then, is that separate slopes are
not needed for Puerto Rican boys and girls. but that sep-
arate intercepts areat least for some of the variables,
and especially at the tWelfth grade. However, this need is
eliminated once the school variables are brought into the
analysis, with the following exceptions at the twelfth
grade: Educational Plans and Desires, and the four moth
vational measures, both as a set and combined with
Achievement.

D.5. VARIATIONS BY SEX FOR NEGRO AMERICANS

The analyses for Negro Americans, given in table D.10,
show that the slope interaction percentages, SZ, are small
relative to the percentage for the grand slope, Z. Accord-
ihgly, separate slopes are not needed for any of the fol-
lowing regressor sets: Socio-Economic Status; Home
Background; and Home Background combined with
School. However, separate intercepts do seem warranted
when Socio-Economic Status is the regressor variable.
But there is less need for them when Family Structure is
brought in (see the middle portion of the table), and no

18;7



Table D.10.Percentage of Variation in Achievement and Motivation Associated With Home Background and School,

When Stratified by Sex: Negroes
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need at all when the school variables are also brought in
(see the bottom portion).

Finally, as can be seen from an inspection of table D.11,
when the four motivational variables are considered as an
aspect of Family Background, neither separate slopes nor
intercepts are needed. In general, then, we are inclined to
conclude that separate slopes are not needed for Negro
boys and girls, but that separate intercepts might be war-
ranted for some variables, especially Attitude Toward
Life. However; when the school variables are brought into
the analysis, even the intercepts are no longer needed.

Table D.11.Perelentage of Variation in Achievement Associated
With Family Background and School, When Stratified by Sex:
Negroes

Dependent Set
Achievement

Source of Vaziation
Achievement

__Family Background
Family Background

and School

Intercepts..S 1 0' 0 0 0 0

Slopes Z 97 98 99 98 98 98

SZ ... 0 0 0 0 0 1

Total Rsquare .. 24 28 28 36 39 44

Grade Level: ... 6 9 12 6 9 12
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D.G. VARIATIONS BY SEX FOR ORIENTALAMERICANS

The results of the analyses for Oriental- American stu-
dents are,givemin .table D.12. Here, the ratio of the grand
slope percentage, Z, to the sum of the slope interaction
percentages, SZ, shows that separate slopes are not need-
ed, even though the SZ percentages increase greatly when
the school variables are brought in. Some intercept per-
centages are worth noting when Socio-Economic Status
becomes the regressor variable (see especially under
"ATTUD" at grades 9 and 12 and "HBTS" at grade 12).
However, once the school variables are brought into the
analysis, the need for separate intercepts is practically
eliminated. The possible exceptions, all at grade 12, are
for )cpectations for Excellence, the four motivational
variables taken as a set, and the latter combined with
Achievement.

When the four motivational variables p,re included as
an aspect of Family Background, as they are in table D.13,
neither separate slopes nor separate intercepts are needed.
This is_ttue whether the family background variables are
taken alone or in combination with the school variables.
We conclude that separat slopes are never warranted for
Oriental-American boys and iris but that separate inter-.
cepts are, at least for some variables at some grade levels
(e.g., ATTUD at grades 9 and 12 and HBTS at ,,grade 12).



Table D.12.Percentage of Variation in Achievement and Motivation Associated ith Home Background and School,
When Stratified by Sex: Oriental-Americans
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Table D.13. Percentage of Variation in .'tchie%ement Associated
With Family Background and School, When Stratified by Sex:
Oriental-Americans

Dependent Set
Achievement

Source of Variation
Achievement

Family Background
Family

and
Background

School

Intercepts. S . 2 0 0 1 0 0

Slopes ....Z . 91 92 92 87 90 89
SZ . . 1 2 4 2 5 5

Total R-square . . 50 38 . 44 58 43 48
Grade Level . . 6 9 12 6 9 12

However, the need for separate intercepts is virtually
eliminated when the school variables are brought into the
analysis.

D.7. VARIATIONS. BY SEX FOR WHITE AMERICANS

The results of the analyses for white students are given
in table D.14. They show that, for all the type'S of analysis,
the slope interaction percentages are both negligible to
small in an absolute sense and minuscule compared with
the grand slope percentage. Hence, separate slopes are not

warranted. For many of the variables, however, separate
intercepts are warranted, especially at the twelfth grade.
But when the school variables are brought into the analy-
sis, the need for such intercepts is reduced if not elim-
inated. Similarly, when the four motivational variables are
considered as an aspect of Family Background, as they
are in table I).15, neitherseparate slopes nor separate
intercepts are needed, whether the family background
variables are taken alone or in combination with the school
variables. In general, then, separate slopes are never
needed for white boys and girls. However, separate inter-
cepts are warranted for at least some variables at all grade
levels, until the school variables are brought into the
analysis, when they become unnecessary.

D.8. VARIATIONS BY SEX FOR ALL STUDENTS COMBINED'

The results of the analyses for all students combined,
which are given in table D.16, show that, for each type of
analysis, separate slopes are not needed. However, sep-
arate intercepts are warranted for at least some of the
variables at each grade level, although their percentage
role is greatly reduced after the school factors have been
brought in. Separate intercepts, never warranted for

8 Viz, students from the different ethnic. groups combined and
weighted by their sampling weights.
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Table D.11.Percentage of Variation in Achievement and Motivation Associated With Homellibrkground and School,
When Stratified by Sex:Ayhites
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Table 1).15.7-Percentage of Variation in Achie%ement Associated
With Family Background and School. %hen Stratified by Sex:
Whites

Source of Variation

Dependent Set
Achievement

Achievement Family Background
Family BackgroUnd and School

Intercepts..S . ... 1 1 0 0 0 0

Slopes : Z ... . 9.7 97 98 97 97 97

SZ .. 0 0 0 0. 0 0

Total R square .., 30 38 39, 36 42 44

Grade Level. .. 6 9 12 6 9 12

Achievement. are quite appropriate for tiome of the moti-17
vational variables, especially Study Habits at all grade
levels, and Educational Plans and Desires at the twelfth

it
gl ade.

When the foul- motivational variables are treated as an
aspect-of Family Background, as they are in table D.17,
neither separate slopes nor separate intercepts are needed

for boys and girls, whether the school variables, are in-
cluded with the family background variables Or not. Ac-

44dingly, for analyses that involve all students combined,
boys and girls never.differ enough to require the construc-
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tion of separate slopes, although they do differ enough on
some variables at each grade level to require separate in-
tercepts. Among these variables are: Study Habits, at all
grade levels; Educationaf and'DesireS. at the twelfth
grade; and Motivation (both alone, and when combined
with Achievement), also at the twelfth grade.

D.9. VARIATIONS BY SEX AND ETHNICITY FOR ALL
STUDENTS COMBINED

In this section, we shall perforM analyses identical to
those ill the preceding section except that Racial-Ethnic
Group Membership (RETII), our variable denoting eth-
nicity, i;,5 included at each step. Since the first step includes
ethnicity alone, it may help to clarify the results if the
composition of the regressor sets at each step is outlined
a S follows.

Regressor Set

1. Ethnicity alone

2. Ethnicity and Socio-
Economic Status

3. Ethnicity and Home
Background, i.e.:

Dependent Set

1. Achievement and Moti-
vat'on

2."Achievement and Moti-
vation

3.. Achievement and Moti-
vation



Table 1).16.Pereentage of Variation in Achie.ement and Motivation Associated With Home Background and School.
When Stratified by Sex: Total Students
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(a) Two home back-,
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.
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'(a) Six family back-

ground variables
(b) Ten school variable.
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4. Achievement and Moti-
vation

5. Achievement

6. Achievement

r These are the four motivational variables-that, when included.
`as an aspect of Family Backgrolund, are called Family Process.

9 these are the five student brkly variables and five teaching staff
variables, as described in chaptp 2.

It will lie recalled thatisInce IZETII captures the mean
(101(Tc:ices among eth groups. we are in effect regres-
sing the dept'lldent V/ sables against ethnic group .mem-
berslnp, which is firs treated singly and then in/combina-
tion with the other regressor variables. The resttlts of
these analyses, giv .n in table D.18, show that the slope
interaction perm ages, SZ, are always small relative to
the percentage foV the grand slope, Z. They are largest for
Educational Plat& and Desires at each grade level, when
only RETII is included as a regressor 'vatiable. Hence,
when R2Tii is the regressor, separate slopes are not need-

Table D.17.ercentage of Variation in Achievement. Associated
With Family Background and Schott', When Stratified by Sex:
Total Students

Source of Variation

Dependent Set
Achievement

Achievement Family Background
Family Background and School

Intercepts..S 1 0 0 0 0

Slopes Z 97 97 98 97 98
SZ 1 1 0 0

..

Total Rsquare 34 42 40
+0
T7 52 53

Grade Level: 6 9 12 6 9 12
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Table 1).18.Percentage of Variation in Achieement and Motivation Associated With Home Background and School,

When Stratified by Sex: Ethnicity for Total Students
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ed for differences by sex. Further, the percentages that do

.exist tend to become smaller as more factors are brought

in relating, to, the students' sialo-economic status, family

background, and school. Accordingly, separate tilopes are

not required for any, of these types of analysis.

This is not true of the intercepts. Indeed, tv.hen RETH

is the sole regressor variable, the ibtercept percentages
for Study Habits (ht iilFgrades) aml for Educational
Plansand'Desices (at the twelfth-grade) are dramatically

large.4Iowever, as ritlies backgriaind owl school variables

are brought into the analysis, the 1..ed Cr, separate inter-

cepts is greattyhreilucal. But it remains warranted to a de-
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gree at all grades in he case of Study Habits, and at the
twelfth grade in the tse of Educatioid Plans and Desires.

When the fouit'MotiNational variables are bpludel)as
an aspect of k'amily Background, as they are in table D.19;
separate slopes and intercepts are not warranted. This ap-

-plie.: whether the family background, variables are taken,
alone or in conjunction with the school vatialxitS. Fortheie
analyses, then, separate slopes for taws and girls are never
warranted but separate ittpccepts are. especially, for:
Study Habits, :ft all le els; Educational Plans and
Desires, at the twelfth grade; and Motivation (bollt aione
and combined with Achievement.), also at the twelfth



Um. EatPercentage of Variation in Achievement Associated
With Family Background and School, When Stratified by Sex:
Ethnicity for'Total Students

Somme of Variation

Dependent Set
Achievement

Achievement Family Background
Family Background and School

fritercepts..S 0 0 o 0

Slopes 2 98 d 97 98 . 98 98 98
sz 0 0 0 0 0

Total R-square 43 48 49 49 53 54
Grade Level: 6 9 12 6 9 12

grade. However, such intercepts are needed less and less
as more and more school, family, and social background
variables are brought into the analysis.

D.10. SUMMARY

In this appendix, we have attempted to examine the role
of differences by sex and ethnic group in achievement and
motivation. The motivational variables were treated both
singly and in combination to ascertain their power as
classificatory variables. The analytic model employed al-
lowed us to ascertain the extent to which different slopes
and intercepts might be appropriate for each group so
classified.

The first set- of analyses classified students as to: (a)
sex; (b) ethnicity, viz, self-reported membership in one
of six ethnic groups. Accordingly, there were twelve
groups in all. Analyses with these groups showed that sep-
arate slopes were not required for any of the dependent
variables at any of the grade leVels. Separate intercepts
by sex were not warranted either, although they were for
the differences by ethnic group on some of the dependent
variables. The-need for even these separate intercepts was
-Much reduced as progressively more school, family, and
social background factors were brought into the analysis.
The variables for which separate ethnic intercepts might
have' been used were: Achievement, both alone and when
combined with the four motivational variables; the four
motivational variables taken as a set; Educational Plans-
and Desires; and (to a lesser extent) Expectations for
Excellence. -

'In the remaining analyses we examined differences be-
tween boys and girls in each ethnic group, both separately
and for all ethnic groups combined. For virtually all these
analyses, separate slope% for boys and girls were not re-
quired. The only exception was for Indian Americans at
the twelfth grade. Here, the dependent variable of Atti-
tude Toward Life might have warranted separate slopes
for tome of the regressors. But even'this no longer applied

when the school variables were brought in. As a conse-
quence, we are inclined to conclude that, for all these
groups and variables at all these grade levels,. separate
slopes by sex are unnecessary.

We went on to.ask if separate intercepts were any more
necessary for boys and girls than separate, slopes. At
times, substantial intercept diffefences were obseived. But
it was universally the case that, as more background and
especially more school variables were brought into the re-
gressor set, the need fir separate intercepts was often
vastly reduced if not eliminated. The variables for which,
in our opinion, seplirate intercepts might well be used
when both Home Background and School are included as
regressor variables, are as follows:

Group

1. Indian American

2. Mexican-American

3. Puerto Rican

4. Negro

5. Oriental-American

6. White

'7. Total

Intercepts Warranted"

1. Educational Plans and
Desires (grade 12 only),
and Motivation, both
alone and combined with
Achievement (grade 12
only)

2. Educational Plans and
Desires, Study Habits,
and Motivation (grade
12 only)

3. Educational Plans and
Desires, Motivation, and
Motivation combined
with Achievement
(grade 12 only)

4. Attitude Toward Life
(until School is included)

5. Expectations for Excel-
lence, Motivation, and
Motivation combined
with Achievement
(grade 12 only)

6. Most variables (until
School is included) 12

7. Study Habits (all grade
levels), Educational
Plans and Desires,
Motivation, and
Motivation combined
with Achievement
(grade 12 only)

II Based on a cutoff point of 2 percent or more.
,

12 The support for these intercepts was not strong, however.

lig



APPENDIX E

INDEX RELIABILITIES

Tables E.1 and E.2 present reliability coefficients for
the different indexes. Before examining these coefficients
in detail, we-shall describe how they were computed. Since
all the indices were themselves weighted composites, we
wanted a computational rationale that would allow for
the weights in question. With this in mind. coauthor
Beaton developed the following procedure:
Where

C=an nith-order covariance matrix
nith-order column vector of weights

SUMC= WTCW, where WT denotes the transpose of W
SUMD-7-7 WTD, IV, where D, is a matrix containing the

diagonal elements of C, and zeros elsewhere
Thepithe weighted reliability coefficient. rc, is given by:

= ila

1-SUMC
SUMD

Where m=the number of variables.
With this equation. we computed reliability coefficients

for several sets of weights in order to determine if weights

other than those used would yield similar results. Beaton
has suggested that, when unit weights are used together
with an item covariance matrix, C, then re is identichlly
"ceolficient alpha," and that when the weights are those
from the first principal component. re is "maximum'
alpha" ("alpha max" for short). Acicordingly, we com-
puted rc for two of these cases. However, we used correla-
tion rather than covariance matrices, because intercor-
relations had been used in deriving the indices. We also
computed re for a number of other sets of weights, se-
lectively by grade level. Their meaning can be best ex-
plained in the context of the grade-level results, as follows.

When we comptited index scores for the twelfth grade,
we used the weights from the varimax rotations at the
ninth grade (called "V-max 9"). This was done in,arder
to avoid introducing differences between the ninth_ and
twelfth grades through the index weights alone (the
weights for the two 'grade levels had been found in the
School Study-to be highly similar). However, we did com-'
pute with the varimax weights for the twelfth grade
("V-max 12"), merely to see how much of a difference

Table E.1.-Reliability of Individual Student Indices Computed From Different Weights, by Grade

. Weights
Grads Level Index PC12 V-max 12 V-max 9 Unit

Twelfth Socio-Economic Status .71 .70 .69a .71
Family Structure and Stability .61 .59 :60 a .61
Expectations for Excellence .79 .79 .798 .79
Attitude Toward Life .65 .66 .668 .65
Educational Plaris and Desires .86 .86 .86 a .86
Study Habits .59 .47 .57 8 .59
Achievement b .90 - - .90

PC9 V-max 9 Unit

Ninth Socio.Economic Status .71 .69 .71
Family Structure and Stability .56 .57 .56
Expectations for Excellence .74 .758 .74
Attitude Toward Life .67 .688 .67
Educational Plans and Desires .84 .85 8 .R4
Study Habits .60 .58
Achievement .91 .91

PCG Unit

Sixth Socio-Economic Status .66 8 .66
it Family Structure and Stability .38a .38

Expectations for Excellence .82 .82
Attitude Toward Life .448 .44
Educational Plans and Desires .39 8 .39
Study Habits .408 .40
Achievement 4 .898 .89

Designatee the reliability Tor the weights actually used in computing the index.
Actually. the ninthtrate principal component we,ihts were used to compute this Index. They Yielded a value of 0.90.
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Table E.2.Reliability of Macroanalytic Indices Computed With
Principal Component Weights, by Grade

Grade Laval

illacroanalytic Index 12 9 6 3 1

_
Individual Student Social
Background (4) .54 .65 .55 53 .48--
Individual Student Family
Process/Motivation (4) .70 .80 .82 .51 b

Individual Student
,Achievement/Motivation (5) .. .75 .82 .81 a b

Student Body Social
Background (3) .82 .89 .88 a

Student Body Motivation (4) .66 .91 96 b

Student Body Achievement/
Motivation (5) .69 .91 :94 a

Not computed.
b Not wadable.

they might have made. Comparison of the "V-max 9" and
."V-max 12" columns in table E.1 shows that their differ-
ences range from negligible to zero save in the case of
Study Habits, where the ninth-grade weights yield a high-
er value. The weights from the first principal component
of the item intercorrelations at the twelfth grade (called
,,PC-12") yielded values that are basically the same as,
if not identical to, those obtained from the varimax
weights at the ninth grade. Similarly, the unit 'weights
yielded values that are identical to those obtained from
the principal cotnponent at the twelfth grade. Hence, the
ninth-grade varimax weights yielded to values of a satis-
factory magnitude overall. In fact, the weights obtained
from the first principal component at grades 9 and 12, as
well as the unit weights, sill yielded values of 0.90.

For the ninth grade only we used unit weights, ninth-
grade principal component weights, and varimax weights.
They all yielded values that were similar, if not identical,
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and of a sufficient magnitude. For AChievement, the prin-
cipal component and unit weights yielded the same values,
viz, 0.91.

At the sixth grade, varimax weights were dot available.
This was because, when we were dgveloping the indices,
Ave found that there were not as many items available at
the sixth grade as at the higher grade levels. Hence, when
varimax rotations were attempted at the sixth grade,
Many of the expected indexes coalesced. As a consequence,
the intercorrelations of the marker items (i.e., those.avail-
able at the sixth grade that were also available at the
higher grades, and could be used to "mark," or define a
given index) were subjected to a principal components
analysis. The resultant weights were then used to compute
index scores. The re values resulting from these analyses
(called "PC-6") are the same as those obtained with unit
weights. Some of these -.values (e.g., those for Family
Structure, Educational Plans and prsires, and Study Hab-.
its) are somewhat lower than is-,bflen considered 'desir-
able. They undoubtedly reflect the smaller number of items
used to represent the indices, as well as, perhaps, a lesser
tendency of students at this grade to discrifninate along
these dimensions. But.this'obviously does not apply to
such variables as Socio-Economic Status, Expectations for
Excellence, and Achievement.

We did not carry out such computations for the 6 ethnic,
2 sex, or 10 regional groupings of individual students. The
cost of the necessary computer time and programing
would have been prohibitive.

Finally, table E.2 shows the re values for the macro-
analytic indices used in chapter 11. They were computed
with the_weights from the first princiPal component of the
variables used to define them. The computational rationale
was the same as the one outlined above.
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