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ABSTRACT
This dissertation uses multinomial logit modeling and
data from High School and Beyond and Higher Education
General Information Survey to examine factors which
influence the choice of academic major for the baccalaureate
degree.

Specifically, I examine: 1) how familial

characteristics affect individual selection of academic
discipline; 2) race differences in the factors that affect
selection of major; and 3) how institutional characteristics
influence the choice of major.
First, content of education is influenced by mothers
more than fathers.

Specifically, mothers' social

psychological attributes have more effect on students'
choice of major than fathers* social psychological
attributes or either parent's socio-economic
characteristics.

Generally, mothers encourage children to

pursue non-technical degree programs; fathers, when
influential, encourage children to pursue technical degree
programs.

The exception to this pattern is mothers who

occupy jobs with high occupational prestige:

They encourage

technical degree programs over non-technical degree
programs.
Second, race differences in the selection of academic
major are inconsistent with race differences in the factors
which influence the selection of that major.

Most of the
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significant differences between racial groups in choice of
major occur between Asian-Americans and non-Asians; AsianAmericans are more likely to major in technical or health
related programs.

Contrarily, most of the difference in

factors which influence the selection of a major occur in
the academic preparation of Euro-Americans and non-Asian,
non-whites.

High school mathematics courses encourage

technical majors for both groups but less strongly for other
non-whites.

More high school English courses encourage non

technical majors for other non-whites, but have no effect
for whites.
Third, attending a historically black college had nonnormative effects.

Generally, higher math test scores

increase the likelihood of choosing a technical major
relative to a liberal arts degree; higher English test
scores increase the likelihood of choosing a liberal arts
degree relative to a technical major.

At historically black

colleges, however, students with higher math scores are more
likely to major in the liberal arts and students with higher
English scores are more likely to major in technical
programs.
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CHAPTER ONE
INTRODUCTION
Education is a determinant of status in society:

The

more years of education an individual receives, the greater
the likelihood the individual will command greater
occupational prestige and a higher income.

Because of its

effect on status attainment, researchers have spent
considerable time and effort examining factors which
influence level, or years, of education.
With the exception of the tracking literature in the
status attainment tradition, this focus on level or years of
education has superseded an additionally important aspect of
education: content or subject matter.

Content or subject

matter, specifically in the form of academic major in
college, influences differential occupations and rewards
(Pascarella and Terenzini 1991).

In particular,

baccalaureate degrees in technical programs lead to more
lucrative early careers than degrees in non-technical
programs (see Table 1.1).'

Engineers and physicists, for

example, had starting salaries in 1993 of $35,004 and
$26,835, respectively; the starting salary for people with
baccalaureates in the humanities was $24,373 and in business
was $24,555 (Statistical Abstract 1994).^
Research on status attainment has paid insufficient
attention to student choices of academic major and the
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TABLE 1
Average Beginning Salaries for College Graduates by Degree
in 1993

FIELD OF STUDY

BEGINNING SALARY

Business

$24,555

Chemistry

28,002

Computer Science

31,329

Engineering

35,004

Humanities

24,373

Mathematics

26,524

Physics

26,835

social Sciences

22,684

Source: Statistical Abstract 1994.
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consequences of these choices.^

Research on status

attainment has primarily focused on levels or years of
educational attainment (for reviews, see Astin 1993 and
Pascarella and Terenzini 1991); much less is known about the
substance and character of that education.

This analysis

contributes to this underdeveloped area in the education
literature by attempting to discern the factors which
influence an individual's choice of academic major.
Specifically, I examine: 1) how familial characteristics
affect the process of individual selection of specific
academic disciplines for the baccalaureate degree; 2) race
differences in the factors that affect selection of academic
major; and 3) how institutional characteristics influence
the choice of academic major.
While most of the research on status attainment has not
focused specifically on academic major, it has identified
determinants which influence the level of educational
attainment.

These determinants have been specifically

directed toward level of educational attainment, but they
arguably could also influence choices made regarding
academic major.
I will briefly discuss each of the determinants and
explain its applicability to choice of academic major.
Following this, I will describe the data and methodology
used in all of the analyses.

This introduction will
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conclude with a specification of the three models of
analyses used in this research and an outline for the
remainder of the dissertation.
1.1 DETERMINANTS OF YEARS OF EDUCATION; POTEMTIAL
INFLUENCES ON CHOICE OF ACADEMIC MAJOR
1.1.1

FAMILY SOCIO-ECONOMIC STATUS

Socio-economic explanations of status attainment suggest
educational structures reproduce the social order; that is,
parents' socio-economic status is an important determinant
in the educational attainment of their children.

While the

link between socio-economic status and educational
attainment had long been hypothesized (Berdie 1954,
Hollinshead, Havighurst and Rodgers 1952, Warner,
Havighurst, and Loeb 1944, and White 1952), empirical
verification of these speculations did not occur until the
1960's with the work of Blau and Duncan (1967), Coleman et
al.(1966) and Sewell et al. (1967, 1968a, 1968b, and 1970).
Attempting to prove the importance of parental
influence on a child's years of education, Sewell et al.
employed cross-tabular analysis, effect parameters, and path
analysis.

Their results indicated a persistent effect of

family socio-economic status.

Sewell et al. found that "a

year of father's or mother's education, $1000 in parents'
average income, or 10 points of father's occupational status
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are each worth .04 to .08 years of son's schooling beyond
high school" (Sewell and Hauser 1975:183).

Jencks (1972),

who defined economic status more selectively as father's
occupation and income, found that economic status accounts
for 55% of the difference in educational attainment of EuroAmerican children from different social classes (see also
Hauser and Featherman 1976).

Similar results have been

found for African-Americans (Thomas, Alexander and EcJcland
1977) and Hispanic-Americans (Ortiz 1986).
Neo-Marxists (Bowles and Gintis 1976, Carnoy 1975, and
Levin 1976) refer to the educational impact of family socio
economic status as the correspondence principle:

The social

relations of schooling and family life correspond to the
social relations of production such that the class hierarchy
of the larger society is reproduced and reinforced in the
educational system.'

A strict application of the

correspondence principle to choice of academic major would
imply that children would follow directly in the educational
and occupational footsteps of their parents, i.e. children
of doctors would become doctors and children of teachers
would become teachers.

However, more recent neo-Marxist

work contends that the class reproduction function of
education is not as mechanical as initially implied:

The

education system does limit options and choices available to
students, but can also develop an awareness of oppression
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and a skep-ticism of the status quo (Bowles and Gintis 1981,
Carney 1982, and Apple 1982).

In this case, students from

disadvantaged backgrounds would be attracted to programs
which emphasize social awareness, such as the liberal arts.
Lipsett (1969) makes a counterarg\iment with respect to
socio-economic status and choice of academic major.

Lipsett

contends that students from affluent families pursue liberal
arts degrees at higher rates than students from less wealthy
families.

He bases this contention on his observation that

many of the students involved in the civil rights movement
of the sixties were not only from affluent families, but
also students studying liberal arts at colleges and
universities.

1.1.2

INSTITUTIONAL RACISM

The Civil Rights Act of 1964 prohibited blatant
discrimination against people of color in public and private
employment and federally assisted programs.

Specifically,

Title VI states that federally assisted programs could no
longer discriminate on the basis of race.

As most colleges

and universities receive federal monies, in the form of
student loans and research grants. Title VI had significant
impact on the practices and policies of institutions of
higher education:
were eliminated.

Most forms of conspicuous discrimination
Many argue, however, that discrimination
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against students of color still exists in the educational
system in the form of institutional racism (Jones-Wilson
1990, Leon 1980-81, Casserly and Garrett 1977, Barron 1969,
Williams 1985, Katznelson and Weir 1985, and Farley 1995).
The term "institutional racism" was first used by
Carmichael and Hamilton in 1967.

Believing that most

mechanisms of subordination are perpetuated by normative
practices and well established social structures, they
introduced the concept to highlight the invidiousness of
racism which prevents minorities from equal participation in
the social system.

Institutional racism, for Carmichael and

Hamilton, represented the structured aspect of a racist
ideology (Wilson 1973).
Institutional racism, while a popular descriptive and
explanatory concept, has proven to be a nebulous analytic
abstraction for the social sciences (Williams 1985).
Because of its covert quality, researchers have had
difficulty in operationalizing institutional racism; as a
result, there exist numerous analytical interpretations (see
Williams 1985, for a detailed review of institutional
racism's many renditions).
The only point of complete agreement among analysts is
the conceptualization of institutional racism as the
impediment of people of color (Rex 1986 and Williams 1985).
Every conception of institutional racism emphasizes the
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benefits which accrue to whites as a result of racist
ideologies and institutional practices.

Institutional

racism, delineated in this manner, is defined by its
consequences:

There are advantages for whites and

disadvantages for non-whites.
Forty years after the Brown vs. Board of Education
decision, which desegregated public schools, whites and nonwhites have achieved parity in secondary school completion
rates, but are still unequally represented in most postsecondary educational arenas (Statistical Abstracts 1994).
Historically black colleges, however, are an exception:
They were formed in the latter part of the nineteenth
century and have since been a main source of educational
opportunity for African-American youth (Levine and
Havighurst 1984).

Research on educational and occupational

achievement of non-whites suggests that, because they are
not plagued by institutional racism, African-Americans who
attended black colleges do better academically (Davis 1994)
and economically (Constantine 1995)^ than those who attend
predominantly white institutions.
According to Wilson (1973) and Rex (1986), the most
effective way to neutralize institutional racism is to move
non-whites into positions typically occupied by dominant
members and provide qualified role models.

Historically

black colleges do this. Staffed predominantly with people of
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color (more than 70% of the faculty are non-white [Roebuck
and Murty 1993]), black colleges provide both a non-racist
environment and qualified role models for students of color.
If institutional racism does exist at predominantly
white institutions, Jackson's (1984) contention that black
colleges and universities are the national resource for nonwhite science and engineering manpower would be true.
Studies indicate that African-American students, in
particular, are more likely to graduate with a technical
degree if they attend a historically black college or
university (Trent 1984; Thomas 1985).
Other factors could potentially affect the level of
institutional racism at a given institution.

First, state

controlled institutions, because of their increased
potential for public scrutiny, could employ greater selfcheck mechanisms which would decrease the potential for
racism.

Second, because of their traditional opposition to

desegregation, schools in the "Adams" states may be less
likely to look for or combat racism in their institutional
practices.

The "Adams" states® are named after the Adams

vs. Richardson case filed by the NAACP Legal Defense against
the Department of Health, Education and Welfare in 1970.
Many of the schools in these "Adams" states ignored, or
failed to effectively implement, mandates from the 1960's to
desegregate their educational institutions.

As an
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exploratory inquiry, I will also look to see if private
control of a post-secondary institution and a school's
history of desegregation influence the choice of academic
major for people of different racial and ethnic groups.

1.1.3

COLLEGE CHARACTERISTICS
In addition to race of the student body, public or

private control, and history of segregation, other college
characteristics could influence a student's choice of
academic major.

Specifically, an institution's research and

teaching orientation, selectivity, and gender composition
have all reportedly impacted the selection of baccalaureate
degree programs.
Research or Liberal Arts Orientation
Information solely regarding the effect of a school's
orientation on students' educational experiences is
relatively limited.

Astin (1993) found that students who

attend an university with a strong research orientation are
less likely to complete a bachelor's degree and are more
likely to major in engineering than physical science or
business. Astin and Panos (1969) also note that attending an
institution with a strong liberal arts orientation increases
the likelihood a student will major in the biological or
physical sciences. Others have found that liberal arts
colleges increase the likelihood that women will enter sex
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atypical majors (Bielby 1978) and that black men will enter
race atypical majors (Gurin and Epps 1975).
Institutional Selectivity
The limited research done on the effect of college
eliteness, or institutional selectivity, has produced a
variety of different findings.

With respect to collegiate

experience, attending selective post-secondary schools
influences a student's persistence and degree attainment
(Stoecker, Pascarella, and Wolfe 1988) and women's choice of
sex atypical careers (Bielby 1978; Ethington, Smart, and
Pascarella 1988).

Attending selective post-secondary

schools can also negatively affect the choice of engineering
as a career (Astin and Panos 1969).

With respect to life

experiences, attending selective post-secondary schools
appears to positively affect one's starting and future
earnings (Trusheim and Grouse 1981; Solomon 1975).
Attending selective colleges and universities, then,
has the unusual effect of increasing entry level salaries
while decreasing the probability of majoring in lucrative
technical careers.

This unusual combination of lucrative

non-technical degrees is better understood after considering
the potentially confounding factors affecting research on
institutional selectivity.
selectivity is inconsistent:

First, the definition of
In defining selectivity or

quality, researchers have utilized "intensiveness of
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investment" (Wachtel 1975), average SAT scores (Trusheim and
Crouse 1981), tuition charges (Smart 1988), and faculty
salaries (Solomon 1975).

Second, quality colleges and

universities start with the advantage of quality students
who, based on precollege characteristics, are more likely to
complete a degree and more likely to command higher salaries
(Pascarella and Terenzini 1991).

Astin (1993) calls this

effect "progressive conformity," which suggests that student
career choice and progress is influenced in the direction of
the dominant peer groups at that student's college or
university.

Third, elite institutions tend to offer

undergraduate majors in mathematics, science, and the
liberal arts which are closely linked to academic rather
than technical or vocational careers (Jacobs 1986).

This

may account for the pursuit of sex atypical careers by women
students and the lack of engineering students at these
institutions.
Institutional Gender
While the evidence suggests that men's colleges
positively affect male students' career attainment in
business, law, and the professions (Astin 1977), most of the
research on gender and educational institutions has focused
on women's colleges and the effect they have on their
students.

Female students who attend colleges with a high

percentage of women faculty tend to have higher career
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achievement than female students who attend coeducational
institutions (Tidball 1974) and higher rates of degree
attainment (Stoecker and Pascarella 1988).

There seems to

be inconsistent evidence, however, on the effect of
institutional gender on the selection of academic major or
career choice.

Tidball (1986, 1985, and Tidball and

Kistiakowsky 1976) found that women's colleges, compared to
coeducational institutions, had higher levels of female
graduates who were research scientists, medical school
students, and doctoral recipients in engineering and
physical or life sciences; Gruca, Ethington, and Pascarella
(1988) found no statistically significant effect of women's
colleges on females entering sex atypical careers.

1.1. 4

ACADEMIC PREPARATION
The National Research Council (1992) and others

(McDonald, Clarke and Dobson 1990; Hanson, Schaub, and Baker
1992; September 1990; McJamerson 1991; Pearson 1987;
Anderson 1977; and Berryman 1983) use a "pipeline" metaphor
to explain the degree differentiation of students in postsecondary education in the United States.

According to this

metaphor, educational attainment follows a flow of learning;
"Mainstream" or college preparatory curriculum in high
school result in higher academic achievement (relative to
vocational or non-college preparatory curriculums) which, in
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turn, affects applicability to colleges and universities.
According to this analogy, students do not participate in
certain post-secondary programs, such as engineering,
because they lack the necessary academic preparation with
which to enter technical academic majors.
Gamoran (1987) developed a conceptual model of the
educational experience which highlights important factors in
a student's academic preparation.

Included in Gamoran's

model are the independent variables of student course work
and school resources, and the dependent variable of student
achievement as measured by standardized test scores.

Each

variable represents a different aspect of academic
preparation.
Coursework
In many schools there is ability grouping whereby
students, supposedly of the same general academic level, are
assembled together (Levine and Havighurst 1984).

Gamoran

(1986) and Hallinan and Sorensen (1987) show, respectively,
that this grouping occurs as early as first and fourth grade
with students being assigned to different reading and
mathematical groups.

The rationale for grouping students at

any education level is to facilitate the work of the teacher
and improve student achievement (Oakes 1985).^
Oakes (1985) argues that the effects of grouping are
far reaching.

Not only is there differential coverage of
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academic material, there is also distinct variation between
grouped students in the quality of instruction, teacherstudent and student-student relationships, teacher
expectations for students, and affective climate of the
classroom.

Studies using matched pairs on track placement

and achievement scores (Oakes 1995), matched pairs using
track placement and self esteem measures (Spade 1994), and
predictive scores (Catsambis, Mulkey, Grain, and Acevedo
1995 and Kerckhoff 1986b) indicate that students "tracked"
into lower ability groups suffer from decreased academic
achievement and self esteem than their comparable peers.
Pfliile curriculum placement is influenced by ability and
past achievement, other factors appear to also affect
assignment to tracks (Oakes 1985).
economic status:

One factor is socio

Not only does it impact the skills which

students bring to the education system, it influences track
assignments.

While Heyns (1974) found that socioeconomic

status is mediated by verbal achievement, others have found
a negative, independent effect of socio-economic status on
track placement (Gamoran and Mare 1989 and Vanfossen, Jones,
and Spade 1987).

Another factor is a student's past

academic achievement and experience:

Temple and Polk (1986)

and Rosenbaum (1976) contend that track placement and
achievement at later points in an academic career are
influenced by earlier track placement and successes.
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Oalces (1985) contends that race is an additional factor
which negatively affects track assignment.

Although

students of color are disproportionately over represented in
lower tracks, it is unclear if race has an independent
effect net of ability and class.

For example, Eckland

(1979) and Lee and Bryk (1988) show a slight net negative
effect of being black on curriculum placement in public
schools, but Gamoran and Mare (1989, page 1165) find that
"blacks fortunate enough to match non-blacks on levels of
sophomore achievement and other social background and school
factors enjoy a substantially higher likelihood of placement
in the college track."
Part of the problem in identifying the relationship
between race and course taking is the reliance of self
reports of students.

Both Gamoran (1987) and Henig (1996)

suggest that non-whites and whites utilize different
criteria in defining curricular programs.

Specifically,

students of color may be more likely to define general
course work as academic or college preparatory.
Be it because of socio-economic status, past
educational experiences, or race, students in the lower
tracks in high school often lack the science and
mathematical background needed to begin baccalaureate
technical degree programs.

While many colleges and

universities offer remedial classes to compensate for high
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school coursework deficiencies, the additional time and
expense of taking these classes can act as a deterrent to
majoring in technical degree programs.
School Resources
Research on educational production has attempted to
discern the effect of resource inputs on high school
outcomes, such as educational achievement.

Starting with

Coleman et al. (1966), research has indicated that
traditional measures of school quality such as class size,
educational level of teachers, religiosity, and facilities
and programs have little or inconsistent effects on student
achievement (Jencks and Brown 1975, Alexander and Pallas
1985, and Hanushek 1989).

Like Coleman, Thornton and

Eckland (1980) find, instead, that the main positive effect
of attending a school of higher socio-economic status is
associating with college-oriented peers (see discussion of
social capital).
While Gamoran (1987) too found that the within-school
influences of tracking and course taking had the greatest
effect on student achievement, he argued that school
resources influence the opportunities made available by the
school and thus set the parameters for student experiences.
Wilson (1987) makes a similar assertion with respect to
inner-city public schools: A deteriorating tax base has
resulted in a decline in the quality of teachers and school
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supplies and mounting pressure to increase class size and
pupil/teacher ratios.
There has been a recent defense for the position that
school resources affect the educational experience of
students (Hedges, Laine, and Greenwald 1994).

Persell,

Catsambis, and Cookson (1992), for example, found that
attending an elite private boarding school positively
affects a student's admissibility to selective postsecondary schools.

With respect to student-teacher ratios,

Finn and Achilles (1989) and Arum (1996) found that smaller
ratios positively affect, respectively, elementary and high
school performance on standardized tests.

Also, Card and

Krueger (1992) found that smaller student-teacher ratios had
a positive effect on future earnings and years of education.
Test Scores
In addition to high school coursework, colleges and
universities utilize test scores from national standardized
examinations to determine student eligibility and
preparedness for different academic programs.

Most studies

which look at standardized testing and academic major have
utilized the Watson-Glaser Critical Thinking Appraisal
(CTA).

King, Wood, and Mines (1990) found that science

majors had significantly higher scores than the humanities
majors when both were seniors in college.

When academic

preparation is statistically controlled, however, the link
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between academic major and test scores becomes
insignificant.

Pascarella and Terenzini (1991, page 140)

contend that differences in test scores found among
humanities and science college seniors "may be more
attributable to recruitment than socialization."

Science

programs in colleges and universities may attract students
with higher scores on standardized tests.
Astin (1982) found that students who choose business as
a major tended to have lower verbal Scholastic Aptitude Test
(SAT) scores.

Higher scores on the verbal portion of the

SAT increased the likelihood of initially choosing to major
in education.

SAT verbal scores, however, were positively

correlated with students switching out of education as a
major.

A student's score on the SAT mathematics test is

positively correlated with majoring in engineering and
attending medical school, while the score on the SAT verbal
test is positively correlated with attending law school.'^
With respect to selection of academic major, the
relevant literature suggests that curriculum placement, high
school quality, and standardized test scores operate under
similar principles and can, therefore, be used in tandem to
reflect academic preparation.

Specifically, the higher the

curriculum placement, the level of school resources, and the
standardized test score, the better a student's academic
preparation.

In turn, academic preparation could influence

33

the choice of academic major.

Students tracked into non-

academic courses, concentrated in poor high schools, and
associated with poor test scores, lack the scholastic
attributes needed to enter and succeed in technical academic
majors.

As a result, students with poor academic

preparation steer themselves, or are steered by others, away
from majors such as engineering.

1.1.S

CULTURAL CAPITAL
Weber (1968) argued that elite status groups generate

or appropriate a status culture of distinctive tastes and
styles which works to secure scarce resources for members of
that group.

According to Bourdieu (1977) and Bourdieu and

Passeron (1977), these tastes and styles of status elites
are amenable to "high culture" or familiarity with arts,
literature, music, and drama.

Identification of elites is

related to knowledge of these specific cultural artifacts.
Because high culture is associated with elites and elites
have increased access to societal resources, familiarity
with the arts is referred to as cultural capital.
With respect to education, Bourdieu contends that
schools draw unevenly on the social and cultural resources
of members of a society.

He argues that educators

communicate more easily with students who participate in
elite status cultures, give them more attention, and, most
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importantly, perceive them as more intelligent and capable
than students who lack this "cultural capital".
Specifically, schools utilize particular linguistic
patterns, authority structures, interaction dynamics and
course material which are familiar to children from higher
social statuses.

According to Bourdieu, elite cultural

experiences facilitate a child's adjustment to school and
influence academic achievement, thereby transforming
cultural resources into cultural capital.

Cultural capital,

subsequently, is the individual aspect of status group
membership.
American sociologists disagree with Bourdieu.

Given

the availability and fluidity of cultural experiences within
the United States, DiMaggio (1982) and Collins (1979) prefer
a processual interpretation of cultural capital.

According

to DiMaggio (1982), it is more accurate to think of status
as a cultural process rather than as an attribute of the
individual and to speak of status culture participation than
of status group membership.

Anyone, regardless of socio

economic status can display tastes, styles, or
understandings that serve as cultural resources.

It is this

cultural display, not status group membership, which serves
as capital to be used in the educational, and other, arenas.
Cultural capital can not only affect student
achievement net of family socio-economic status, but can be
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a tool used by low socio-economic students to access
mobility pathways.

With respect to education, students who

lack other status credentials will utilize forms of cultural
capital to increase their acceptability into areas
controlled by the dominant group.

If so, members of low

status groups could access areas of cultural capital to
augment their credibility as capable students.'

1.1.6

GROUP VALUES
Considering the disparate levels of success among the

different groups in the United States, Sowell (1981)
contends that the socio-historical experience of each group
is responsible for their current social status.

With

respect to education, Sowell argues that it is the attitude
and values of the group which affect their overall level of
attainment.

For example, Puerto Ricans, according to

Sowell, have a limited intellectual tradition and a shortterm perspective which contributes to the devaluation of
education.

Similarly, the slavery experience promoted lack

of initiative and slow-downs at work and, subsequently,
instilled different values in African-Americans.

Social

scientists suggest that two areas in which minority groups
differ from the dominant group in values and attitudes are a
sense of personal control and the importance of money.
Fatalism
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Ogbu (1978) argues that the socio-historical inequality
of a group in society not only affects their success, but
results in the development of an "oppositional identity"
which rejects the dominant group's values and cultural
traits.

According to Ogbu, this oppositional identity

allows disadvantaged groups to maintain a positive self
image in the face of harsh treatment and attacks on their
culture.
With respect to education, middle and upper class
parents, according to Ogbu (1978, page 235), teach their
children to "persevere in school...because they will be
rewarded in the future with desirable social positions and
jobs** (Ogbu's emphasis).

Conversely, parents who have seen

that perseverance does not bring about the same social and
occupational rewards for their group, do not encourage their
children to work hard in school.

Some people, Ogbu argues,

believe that effort in school has little reward as tradition
and dominant group authority will prevent participation in
certain jobs and social circles.^"

The result is the

adoption of a fatalistic attitude by some people toward the
attainment of educational credentials in programs, such as
technical majors.*^
Importance of Money
Rational choice theory contends that people: 1) have a
hierarchically ordered set of preferences and; 2) will
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choose alternatives which maximize the likelihood of a
preferred outcome being realized.

The theory makes no

specification regarding individual preference, suggesting
instead that values can differ among people.

In addition,

the theory allows for differences in ability and
alternatives which then influence individual means for
obtaining valued outcomes.
With respect to education, variation between groups
could result from differential choices made to realize
differently valued objectives.

Specifically, the education

a student pursues could be an intentionally chosen mean for
attaining valued life goals (Van Vonderen and Heinnanussen
1990).

Skog (1991), for example, found that the

participation of girls in science classes in a Noirwegian
secondary school was influenced by their perceptions of
personal aptitude and their future occupational plans.
Economists who have looked at the choice of academic
major contend that students are influenced in their choice
of major by the expected rate of return to their educational
investment.

Koch (1972), for example, found that changes in

the internal rates of return to specific degree programs
influenced undergraduate participation in that program.
Specifically, academic majors which offered a higher
monetary compensation were experiencing enrollment increases
while academic majors offering low monetary compensation
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were experiencing enrollment declines.

Results of Cebula

and Lopes (1982) support this hypothesis that expected
future earnings are an influential variable in students*
decisions regarding academic major.
A rational choice explanation with respect to monetary
outcomes suggests that some students may place a greater
value on the pecuniary rewards of technical academic
programs and other students may be drawn to non-pecuniary
rewards of non-technical programs.

That is, financial

remuneration may be more important to some students and, as
a result, they are more likely to choose technical majors
which offer more lucrative salaries.

Students who are less

likely to choose technical majors may place greater value on
rewards other than money and, subsequently, pursue majors
which have non-pecuniary returns.

1.1.7

SOCIAL CAPITAL 2^ EFFECTS OF SIGNIFICANT OTHERS

In 1987, Coleman introduced the concept of "social
capital" to

characterize the value of human relationships.

Coleman argued that social capital is inherent in the
structure of the relations between and among actors and is
characterized by the utility it provides.

Specifically,

"the function identified by the concept of "social capital"
is the value of these aspects of social structure to actors
as resources that they can use to achieve their interests"
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(1988, page SlOl).

All social relations facilitate social

capital; with respect to education, two forms are most
important:

family and friends.

While the existence of the tie constitutes social
capital, social psychologists contend it is the nature of
the tie which gives the relationship import.

Specifically,

significant others, those whose opinions and attitudes are
most valued by an individual, can affect the behavior of the
individual (Mead 1934).

With respect to education, a

parents' aspirations and involvement in the educational
experience of their children and friends' attitudes toward
school can influence the educational attainment of a
student.
Family
The social capital of the family is the tie between
children and parents or other adult relatives (Coleman
1988).

The value of the familial tie depends on both the

physical presence of adults in the family and the attention
given by the adults to the children.

Single parent families

and families where little interaction exists between adults
and children have low social capital; extended families
where adults pay considerable attention to children have
high levels of social capital.
Familial ties affect educational attainment through the
normative influence of the adult relatives (Bank, Slavings,
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and Biddle 1990; Biddle, Bank, and Marlin 1980; and
Kerckhoff 1986a).

That is, parent's educational aspirations

for their children and extent of parental interest in their
children's education significantly influence the educational
attitude and persistence of the student.

With respect to

parental encouragement, Sewe11 and Shah (1968) found that
parental prodding explained 14% to 15% of the variance in
students' college plans; Sewell and Hauser (1975) found it
accounted for an additional seven months of educational
attainment.
ways:

Parental interest has been utilized in two

the amount of praise awarded a student (Reitzes and

Mutran 1980) and the monitoring of school experience (Lareau
1987).

Praise has a positive effect on college grades;

school monitoring has a positive effect on class
performance.
If parental ties and support affect educational
attainment and achievement, it may also affect selection of
academic major.

Students with more parental interaction, in

terms of both nvimber of ties and content of ties, may be
more likely to pursue more rigorous academic programs.
Friends
Peer friendships are also a potential source of social
capital (Kerckhoff 1986a).

There is inconsistent evidence,

however, regarding the influence process of a students
friendships.

Some argue that the influence is behavioral:

41

Biddle et al. (1980) found that student achievement is
related to their friends' academic performance.
argue that the influence is normative:

Others

Sewell and Hauser

(1975) found that having friends who plan to attend college
accounted for an additional 9 months of schooling; Bank et
al. (1990) found that peer norms had significant direct
effects on student persistence.

Hallinan and Williams

(1990) found that students in the academic track in high
school who had a best friend in the academic track had both
high rates of college attendance and high rates of college
aspirations.
As with effects in the form of parental support,
effects in the form of peer achievement and aspirations may
influence selection of academic major as well as educational
achievement.

Students whose friends perform well

academically and plan to attend college may be more likely
to undertake the demands of technical degree programs.

1.2

DATA AND METHODS

1.2.1

DATA: HIGH SCHOOL & BEYOND AND HIGHER EDUCATION
GENERAL INFORMATION SURVEY

The data for this analysis will come from High School
and Beyond (HS&B), a national longitudinal sample of high
school students.

As a follow-up to the National

Longitudinal Study of the High School Class of 1972 (NLS-
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72), HS&B was designed to inform Federal and State policy in
the decade of the 1980's.

High school seniors and

sophomores were first sampled in 1980; follow-up surveys
were done in 1982, 1984, 1986, and 1992 to track the
students' educational and occupational careers.

This

analysis will use information from respondents who were
seniors during the base year.

It will also be restricted to

those who completed each of the 1982, 1984, and 1986 followup surveys and who completed a baccalaureate degree by
1986.
The study design for HS&B used a highly stratified,
two-stage, national probability sample.
1,122 high schools were selected.

In the first stage,

With the exception of

specialized segments, schools were selected with
probabilities proportional to their estimated enrollment in
the tenth and twelfth grades.

Specialized segments were

oversampled; these included public high schools with large
percentages of Hispanic students, Catholic high schools with
high percentages of non-white students, alternative public
high schools, and private schools with high achieving
students.

After substitution, the total number of high

schools utilized was 1,015; of these, 113 were classified as
Hispanic public schools, 30 were black catholic schools, and
9 were Hispanic catholic schools.
In the second stage, 3 6 seniors from each school were
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selected; most, but not all, chose to participate.
the base year, over 28,240 seniors were surveyed.

During
A subset

of the original 39,600 senior respondents were selected to
participate in the follow-up surveys; all students who had
been selected for inclusion in the base year, whether or not
they participated, were eligible for selection.

The subset

for the follow-up surveys consisted of approximately 11,995
students who were seniors in 1980.

Of these respondents,

495 had been included in the base year, but had not
participated; they will be eliminated from the analysis.
Subsequently, the potential sample size of 1980 seniors to
be used in this analysis is 11,500.^^
Like the base year selection of participating high
schools, the follow-up subsample of 1980 seniors oversampled
some populations for policy reasons.

Hispanic students were

one group targeted to ensure adequate numbers.
Specifically, 1500 additional Hispanic students were added
to the core sample.

The subset included 2500 Hispanic-

Americans, 3000 African-Americans, 554 Asian-Americans, 208
Native Americans, 5030 Euro-Americans, and 208 others.
Information in High School and Bevond
HS&B compiled data from five sources: student
respondents, school administrators, teachers, student
transcripts, and parents of selected students.^"
Information needed to address the potential explanations of

44

academic major selection can be found in student responses
and questionnaires completed by school administrators.
Student responses cover a wide range of information,
including demographic information such as age and household
arrangements, school achievement, cognition, and emotions;
school questionnaires provided information regarding
enrollment, staff, programs, and facilities.
One drawback to using data from the student
questionnaires is the self reported nature of student
information, including, but not limited to, family socio
economic status and track placement in high school.

In

1984, the National Center for Education Statistics compiled
a report on the quality of responses of seniors to High
School and Beyond questionnaire items (High School and
Beyond 1984).

With respect to family socio-economic status,

NCES compared the responses of students to the responses of
parents with respect to a number of background variables to
determine their correlation.

The following are the family

background variables to be used in this analysis and the
corresponding correlation score between student and parent
response:

father's occupation (.61), mother's occupation

(.45), family income (.59), father's education (.90), and
mother's education (.80).
Correlation scores for school related variables were
determined by taking a subset of senior responses and
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comparing them to high school transcripts.

The correlation

of responses to the amount of completed coursework varied by
subject area:

foreign language (.87), science (.70),

mathematics (.66), social science (.39) and English or
literature (.28).

Specific courses completed in mathematics

and science had higher correlation, ranging from .80 to .87
for specific science courses and .63 to .68 for specific
mathematics courses.
College and University Information
Characteristics of the colleges and universities
attended by these 2,359 students come primarily from the
1984 Higher Education General Information Survey (HEGIS) of
Financial Statistics (U.S. Department of Education Center
for Statistics 1984) and the Higher Education General
Information Survey (HEGIS) survey of Faculty Compensation.
These data sets contain financial information on resources
and expenditures for colleges and universities and faculty
composition of colleges and universities in the United
States.

Specifically, HEGIS includes information about

enrollment size, control of the institution, endowment,
monies spent on research and teaching, number of men
faculty, and number of women faculty.

46

1.2.2

METHODS: THE MULTINOMIAL L06IT MODEL

To understand what factors influence the choice of
academic major, I utilized multinomial logit modeling.

The

basic form of the MNL model is:
P(i|z,C,B)=_^
jsC

Where:

i/j
C
z
B

= alternatives in decision set C,
=
finite choice set,
= attributes of the individual,
= k-vector of estimated parameters.

The MNL is designed to analyze discrete (or categorical)
choices and is, therefore, ideally suited to examining
student's choice of academic major.
Interpretations of significant MNL coefficients are
based on the direction of their sign and the numeric value
of the coefficient.

Consider, for example, a coefficient

for the effect of an independent variable on majoring in
liberal arts in an equation where a technical major is the
reference category.

A negative coefficient indicates that

individuals who have higher values on the independent
variable are less likely to choose liberal arts relative to
a technical major.

A positive coefficient indicates that

those with higher values on the independent variable are
more likely to choose liberal arts relative to a technical
major.
Coefficients, when exponentiated and subtracted from 1,
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are interpreted as the effect of a one unit change in the
independent variable on the likelihood of selecting an
academic major in the named category relative to the
selection of a technical program, which is the academic
major chosen as the reference category.
to the odds:

"Likelihood" refers

The probability of being in the category

divided by the probability of not being in it.

For ease of

interpretation, I use the formula [exp (coefficient) - 1]
*100 to convert the coefficients into odds ratios (Hanushek
and Jackson 1977; Aldrich and Nelson 1984).

In this way,

the coefficient is transformed from log-likelihood space
into likelihood, or "odds", space.

An odds ratio of 1.4,

for example, means that a one unit change in the independent
variable is associated with a 40% increase in likelihood of
being in (hypothetically) liberal arts relative to technical
programs.
I also include predicted probabilities where their
incorporation helps illustrate a particular point.
Predicted probabilities, in this analysis, are based on the
assumption that all variables, except for the one discussed,
are held at their mean.

48

1.2.3

DEPENDENT VARIABLE: CHOICE OF MAJOR
The dependent variable for all models is the major in

which the student received a baccalaureate degree (see Table
1.2).

During the base year and for each subsequent follow-

up survey, respondents were asked to indicate their intended
major, their current major, or the major in which a degree
was received.

Specifically, they were asked an open ended

question: "During the last month attended, what was your
actual or intended FIELD OF STUDY or training."

Coders then

choose, from a list of 500+ programs, that designation which
best described the student's field of study.
The six digit course classification codes in HS&B are
recoded into five different types of academic programs:
business, health and life sciences, liberal arts, public
service, and technical.

Differentiation of programs into

specific major category was based on the typical course
requirements for that major, the starting salaries commanded
by people with that major, and the probability of that major
leading to graduate or professional education.

Table 1.2

lists examples of the fields of study found in each type of
academic program.

Technical majors include engineering,

physics, computer science, mathematics, and statistics.

TABLE 1.2
Categorical Division of Academic Majors

Business

Health and
Life Sciences

Liberal Arts

Public Service

Accounting

Biology

Area Studies

Criminal Justice

Banking

Hematology

Education

Finance
Management
Marketing

Nursing
Pharmacy
Physical Therapy
Zoology

English
Fine Arts
Languages
Psychology
Sociology

Parks &
Recreation
Public
Administration
Social Work

Engineering

290

528

307

426

Public
Relations

N=

817

Technical
Computer
Science
Mathematics
Physics
Statistics

-ti.
vO
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1.3

PIAN OP THE DISSERTATION
Each of the explanations described above represent

independent variables which affect years of educational
attainment and could, potentially, affect student's
selection of an academic major.

Despite their inclusion in

the broad area of status attainment, different explanations
have different research traditions.

In determining their

potential influence on the choice of academic major—and to
highlight their different effects—it was more fruitful and
parsimonious to group the explanations into logical subsets
of independent variables.

These subsets of explanations,

subsequently, became the focus of three specific analyses:
familial, racial, and institutional influences on the choice
of academic major.
The remainder of this dissertation is devoted to each
of the three specific models.

Chapter Two, "Mom Matters:

Maternal Influence on the Choice of Academic Major,"
considers the impact of familial influence on a child's
choice of academic major for the baccalaureate degree.
While status attainment research often subsumes both
"mother" and "father" under one parental rubric, this
analysis includes separate maternal and paternal measures.
In addition to including both mother and father in the
model, I supplement the traditional status attainment
measures of socio-economic status with the social
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psychological influences of mothers and fathers.
Specifically, I consider how the socio-economic status and
social psychological influences of both mothers and fathers
affect a child's choice of academic major.
In the choice of academic major, mothers' influence
matters more than fathers' influence.

In particular,

mother's social psychological influence encourages children
to pursue non-technical academic programs.

The one

exception to this pattern is mother's occupational prestige:
Higher levels of maternal occupational prestige result in
children being more likely to pursue technical degree
programs.

In contrast to mothers, fathers, when

influential, encourage their children to pursue technical
degree programs.
Chapter Three, "Segregated by Subject: Racial and
Ethnic Differences in the Factors Influencing Academic Major
Between Euro-Americans, Asian-Americans, and other NonWhites," considers the choice of academic major for members
of different racial groups, identifies what factors
influence that choice, and assesses whether these
determining factors differ by race.

While significant

differences in choice of degree program occur between AsianAmericans and non-Asian Americans, significant differences
in factors which affect choice of major occur primarily
between Euro-Americans and other non-white, non-Asian
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students.

Most of these differences are found in effects of

academic preparation of the student.
Chapter Four, "Institutional Influences on the Choice
of Academic Major: The Effect of Black Colleges, Women
Faculty, and History of Desegregation," considers how
college and university characteristics affect an
individual's choice of academic major.

Much of the research

on post-secondary schools and academic major have
categorized academic major as an institutional experience
which, in turn, influences life experience.

This analysis

categorizes academic major as an individual experience which
is influenced by the institutional attributes of the college
or university the student attends.
While most college and university characteristics have
little or no influence on a student's choice of academic
major, historically black colleges interact with math test
scores and English test scores to produce atypical outcomes.
Students with demonstrated math ability, who attend black
colleges and universities, are less likely to major in a
technical program relative to a liberal arts program than
those with less math ability. In general, higher math test
scores typically encourage the choice of technical majors
not liberal arts programs, but the opposite is true at
historically black colleges.

Similarly, demonstrated

English ability typically increases the likelihood of
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majoring in the liberal arts.

At historically black

colleges, however, higher English test scores result in a
lower likelihood of that student majoring in a liberal arts
degree relative to a technical degree.
Chapter Five reiterates the findings of this
dissertation and highlights its theoretical significance and
policy implications.

Recommendations for future research

and my plans for further research on the topic of academic
major are also discussed.
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CHAPTER TWO
MOM MATTERS:
MATERNAL INFLUENCE ON THE CHOICE OF ACADEMIC MAJOR

Mothers wield considerable influence over their
children.

Research indicates that maternal factors affect

children's vocational choices (Steele and Barling 1996,
Tickamyer and Blee 1990, McBroom 1985), cognitive and social
development (Menaghan and Parcel 1991, Parcel and Menaghan
1994), delinquency (Hillman, Sawilowsky, and Becker 1993,
Yamoor 1992, McCord 1991), religiosity (Kieren and Monro
1987), gender stereotypes (Powell and Steelman 1982, Smith
and Self 1980), and political orientations (McAdam, VanDyke,
Munch, and Shockey 1997).
Given mothers' considerable influence on their
children's lives, the relative absence of mothers in the
status attainment literature is striking.

Status attainment

models contend that family background has a significant
effect on the number of years of education children receive
(for reviews, see DiPrete and Grusky 1990).

Family

background has traditionally been defined in terms of the
father: father's occupation, father's education, and
father's income.

If considered, the measurement of maternal

factors has traditionally been limited to her level of
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education.
This analysis is an attempt to better understand
mother's influence on children's educational experiences.
In addition to augmenting measures of family background to
include the mother as well as the father, I also expand the
focus of the status attainment perspective to look at
content rather than years of education.

The status

attainment literature has primarily focused on levels or
years of educational attainment.

Much less is known about

the substance and character of that education.
This analysis contributes to these underdeveloped areas
in the education literature.

The research attempts to

better understand the role of the mother in a child's
educational choices by identifying those factors which
influence the selection of academic disciplines.
Specifically, I consider how mothers affect their children's
choice of academic major for the baccalaureate degree.
Baccalaureate degrees in certain fields, such as the
technical programs of engineering and computer science, lead
to more lucrative early careers than degrees in non
technical programs (see Table 1.1).

Engineers and

physicists, for example, had starting salaries in 1993 of
$35,004 and $26,835, respectively; the starting salary for
people with baccalaureates in the humanities was $24,373 and
in business was $24,555 (Statistical Abstract 1994)."
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According to the "pipeline" metaphor (Berryman 1983),
credentials for many of the lucrative, technical occupations
are earned via established pathways in post-secondary
education.

The choice of academic major, therefore, becomes

an important determinant of life chances:

People who

receive baccalaureate degrees in non-technical areas lack
the preparation and credentials needed to enter high paying
professions in the United States.~
Research on status attainment has paid insufficient
attention to the maternal impact on children's educational
experiences and an individual's choice of academic majors.
Understanding how mothers affect their children's choice of
academic program is the goal of this analysis.
analysis attempts to answer two questions:

This

First, how does

family background influence a child's choice of academic
major?

Is the mother influential and, if so, in what ways?

Second, is family background mediated by other forces?
Specifically, how is mother's import related to
characteristics of the high school, academic preparation of
the student, the influence of friends, and the scholastic
attitudes of the child?

2.1

THE WISCONSIN MODEL
Most research on status attainment has not focused
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specifically on academic major, but has identified
determinants which influence the level of educational
attainment.

While these determinants have been specifically

directed toward educational attainment, arguably, they could
also influence choices made regarding academic major.

Two

of these determinants—family socio-economic status and
effect of significant others—are the focus of the Wisconsin
Model.
Research regarding educational attainment and
achievement has utilized reiterations of the "Wisconsin
Model" which postulates that familial class background and
effects of significant others, in conjunction with ability,
influence educational achievement.

Familial factors, in the

conceptualization by Sewell and Hauser (1975), take two
forms:

socioeconomic status and the effect of parents as

significant others.

Traditional specification of the

mother's influence on these two dimensions is limited and
sketchy.

2.1.1

SOCIO-ECONOMIC STATUS

Socio-economic status in the original conceptualization
of the Wisconsin model consisted of parental income,
mother's education, father's education, and father's
occupation.

While the conceptualization of family class

background sporadically includes other variables—household
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possessions and rooms in the household, for example (Hoffer,
Greeley, and Coleman 1985)—mother's occupation is
consistently absent.

Kalmijn (1994) offers three potential

explanations for this lapse.

First, many marriages are

highly endogamous, which suggests that mother and father
variables would be highly correlated.

Second, women's entry

and continuous participation in the paid labor force has
been a relatively recent phenomenon:

Only within the last

two decades has women's labor force participation rates come
to resemble men's labor force participation rates.
Currently, approximately 7 0% of mothers are employed in
labor outside the home (Thornborrow and Sheldon 1995).
Third, because of the fluctuations in mother's paid labor
force participation prior to 1970, earlier measurement of
women's experience in paid labor would have been difficult
to ascertain if it had been asked.

Many national

representative surveys, such as the NORC General Social
Surveys, actually did not even ask about mother's
occupation.
Increased labor force participation by women and
increased rates of single parent families headed by women
requires that mother's occupation be included in future
conceptualizations of family class background.

Analyses

that have included mother's occupation have found
significant effects on educational attainment (Kalmijn 1994,
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Wolfer and Moen 1996) and occupational choices (Khazzoom
1997; Tickamyer and Blee 1990).

In addition, the status of

the mother's occupation appears important:

Mothers in high

status, non-blue collar positions seem to have a positive
effect on their children's work ethic

(Acock, Barker, and

Bengtson 1982).

2.1.2

EFFECT OF SIGNIFICANT OTHERS
In 1987, Coleman and Hoffer introduced the concept of

"social capital" to characterize the value of human
relationships.

They argue that social capital is inherent

in the structure of the relations between and among actors.
While the existence of the tie constitutes social capital,
Coleman and Hoffer and social psychologists contend it is
the nature of the tie which gives the relationship import.
Specifically, significant others, those whose opinions and
attitudes are most valued by an individual, can affect the
behavior of the individual (Mead 1934).

With respect to

education, a parents' aspirations and involvement in the
educational experience of their children and the values
parents transfer to their children can influence the
educational attainment of a student.
Parental Aspirations and Involvement
Familial ties affect educational attainment through the
normative influence of the adult relatives (Bank, Slavings,

60
and Biddle 1990; Biddle, Bank, and Marlin 1980; and
Kerckhoff 1986a).

That is, parent's educational aspirations

for their children and extent of parental interest in their
children's education significantly impact the educational
attitude and persistence of the student.

With respect to

parental encouragement, Sewell and Shah (1968) found that
parental prodding explained 14% to 15% of the variance in
students' college plans; Sewell and Hauser (1975) found
parental aspirations for a college education for their
children accounted for an additional seven months of
educational attainment by these children.

Also important is

parental interest which has been operationalized in two
ways:

the amount of praise awarded a student (Reitzes and

Mutran 1980) and the monitoring of the school experience
(Lareau 1987).

Praise has a positive impact on college

grades; school monitoring has a positive effect on class
performance.
While some of the analyses differentiate between
mother's influence and father's influence (Bank et al. 1990
and Lareau 1987), many do not (Sewell and Shah 1968, Biddle
et al. 1980, Reitzes and Mutran 1980).

Instead, mother and

father are subsumed under the rubric of "parent."

If it is

the maternal influence, however, which has significant
impact on the cognitive development of the child, as some
researchers argue (Menaghan and Parcel 1991, Parcel and
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Menaghan 1994), it makes sense to include separate variables
for mother and father wherever possible.

My analysis does

so by including comparable, separate variables for both
father and mother on degree of influence, concern for school
work, and educational aspirations for their children.
Transmission of Values
Parents, particularly mothers, are powerful forces in
shaping and defining the values held by their children (Rose
and Pyong 1992 and Chao 1994).

Biddle et al. (1980) argue

that parental influence on children's values works through
the socialization of norms rather than the enforcement of
parental expectations or the modeling of parental behavior.
Specifically, Biddle et al. (198 0) found that rather than
responding directly to external pressures, in the form of
parental sanctions and rewards for conformity, students
internalize parental norms and preferences and act,
thereafter, in accordance with those norms.

The more

parents value education, the greater the likelihood that
their children will pursue education (Chen and Stevenson
1995 and Scheider and Lee 1990); the more fatalistic parents
are, the less likely children are to pursue education (Ogbu
1978).
While certainly one of the more powerful forces,
parents are not the only socializing force which influence
the development of values: Researchers argue that friends
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(Biddle et al 1980, Bank et al 1990), teachers (Wong 1990
and Schneider and Lee 1990) , and the ethnic community (Ogbu
1978 and Sowell 1981) also influence the educational
aspirations of students.

In particular, students display

positive attitudes toward education when their peers display
academic proclivity, their teachers have higher expectations
of them, and their ethnic community values and encourages
pursuit of higher education.

These students may not only be

more likely to pursue higher education, but also more
rigorous academic programs.
With respect to education, different choices made with
respect to academic major could also be attempts to realize
differently valued objectives.

Specifically, the education

a student pursues could be an intentionally chosen mean for
attaining valued life goals (Van Vonderen and Hermanussen
1990).

Economists who have looked at the choice of academic

major contend that students are influenced in their choice
of major by the expected monetary rate of return to their
educational investment.

Koch (1972), for example, found

that changes in the internal rates of return to specific
degree programs influenced undergraduate participation in
programs.

Specifically, academic majors which offered a

higher monetary compensation were experiencing enrollment
increases while academic majors offering low monetary
compensation were experiencing enrollment declines.

Results
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of Cebula and Lopes (1982) support this hypothesis that
expected future earnings are an influential variable in
students' decisions regarding academic major.

2.1.3

ACADEMIC PREPARATION
In addition to focusing on direct effects of mothers*

familial influence and import as significant others, mothers
could indirectly influence other aspects of their children's
lives which, in turn, could influence choice of academic
major.

In particular, mothers (and fathers) determine the

location of family residence and, subsequently, determine
the school experience their children will have if they
attend public school.

Parents' resources and decisions also

affect whether a child attends the local public school or a
private school, which could result in differential access to
specific types of academic preparation.
Gamoran (1987) developed a conceptual model of
educational experiences which highlight important factors in
a student's academic preparation.

Included in Gamoran's

model are the independent variables of student course work
and school resources, and the dependent variable of student
achievement as measured by standardized test scores.
variable represents a different aspect of academic
preparation.

Each
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Course Work and Test Scores
In many schools, there is ability grouping whereby
students, supposedly of the same general academic level, are
assembled together (Levine and Havighurst 1984).

The

rationale for grouping students is to facilitate the work of
the teacher and improve student achievement.

A by-product

of this grouping is differential exposure to college
preparatory material (Oakes 1985).

Those students in the

more academic groups, or higher "tracks", typically have
greater exposure to math, science, and language.

This

differential exposure, and success within the higher tracks,
affects achievement at later points in an academic career
(Temple and Polk 1986 and Rosenbaum 1976).
In addition to high school course work, colleges and
universities utilize test scores from national standardized
examinations to determine student eligibility and
preparedness for different academic programs.

The American

College Test (ACT) and the Scholastic Assessment Test (SAT)
are the most popular and widely utilized examinations.

Both

are devised by The College Board and are administered by the
Educational Testing Service (ETS).

Colleges and

universities use results from these examinations as
placement criteria for various academic programs.
Students in the non-college preparatory track and
students with low test scores often lack, respectively, the
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necessary academic background and institutional support
needed to begin technical degree programs.

While many

colleges and universities offer remedial classes to
compensate for high school course work deficiencies, the
additional time and expense of taking these classes can act
as a deterrent to majoring in degree programs which require
solid foundations in math and science.
School Resources
Research on educational production has attempted to
discern the effect of resource inputs on high school
outcomes, such as educational achievement.

Starting with

Coleman et al. (1966), research has indicated that
traditional measures of school quality such as class size,
educational level of teachers, religiosity, and facilities
and programs have only small effects on student achievement
(Jencks and Brown 197 5, Alexander and Pallas 1985, and
Hanushek 1989).

Like Coleman, Thornton and Eckland (1980)

find, instead, that the main positive effect of attending a
school of higher socio-economic status is associating with
college-oriented peers.
While Gamoran (1987), too, found that the within-school
influences of tracking and course taking had the greatest
impact on student achievement^ he argued that school
resources influence the opportunities made available by the
school and thus set the parameters for student experiences.
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Wilson (1987) makes a similar assertion with respect to
inner-city public schools: A deteriorating tax base has
resulted in a decline in the quality of teachers and school
supplies and a mounting pressure to increase class size and
teacher/pupil ratios.
Recently, there has been a small, but growing, defense
for the position that school resources impact the
educational experience of students (Hedges, Laine, and
Greenwald 1994).

Persell, Catsambis, and Cookson (1992),

for example, found that attending an elite private boarding
school, net of SES, race, or academic preparation,
positively impacts a student's admissibility to selective
post-secondary schools.

With respect to student-teacher

ratios, Finn and Achilles (1989) and Arum (1996) found that
smaller ratios positively impact, respectively, elementary
and high school performance on standardized tests.

In

addition. Card and Krueger (1992) found that smaller
student-teacher ratios had a positive effect on both years
of education and future earnings.
With respect to selection of academic major, the
relevant literature suggests that curriculum placement,
standardized test scores, and high school resources operate
under similar principles and can, therefore, be used in
tandem to reflect academic preparation.

Specifically, the

higher the curriculum placement and test score, and the
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greater the level of school resources, the better a
student's academic preparation.

In turn, academic

preparation may influence choice of academic major.
Students tracked into non-academic courses, concentrated in
poor high schools, and possessing poor test scores lack the
scholastic attributes needed to enter and succeed in
technical academic majors.

As a result, the students may

steer themselves, or be steered by others, away from majors
such as engineering and computer science.

2.2

OTHER EXPLANATIONS
Although cultural capital is often associated with both

SES (Bourdieu 1977) and academic experience (DiMaggio 1982)
and friend's effect is associated with impact of significant
other's (Biddle et al. 1980), they are not traditionally
considered aspects of the Wisconsin Model.

They have,

however, been important aspects of the status attainment
research and should, therefore, be considered possible
influences on choice of academic major.

2.2.1

CULTURAL CAPITAL
Weber (1968) argued that elite status groups and higher

socio-economic status groups generate or appropriate a

status culture of distinctive tastes and styles which works
to gain privileged access to scarce resources for members of
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that group.

According to Bourdieu (1977) and Bourdieu and

Passeron (1977), the tastes and styles of status elites are
amenable to "high culture" or familiarity with types of art,
literature, music, and drama.

Identification of elites is

related to knowledge of these specific cultural artifacts.
Because high culture is associated with elites and elites
have greater access to societal resources, familiarity with
these particular arts is referred to as cultural capitalWith respect to education, Bourdieu contends that
schools draw unevenly on the social and cultural resources
of members of a society.

He argues that educators

communicate more easily with students who participate in
elite status cultures, give them more attention, and, most
importantly, perceive them as more intelligent and capable
than students who lack this "cultural capital".
Specifically, schools utilize particular linguistic
patterns, authority structures, interaction dynamics and
course material which are familiar to children who have
greater cultural capital.

According to Bourdieu, elite

cultural experiences facilitate a child's adjustment to
school and influence academic achievement, thereby
transforming cultural resources into cultural capital.
While cultural capital is often conceptualized as a
manifestation of one's socio-economic status, sociologists
of education argue that cultural capital can be acquired in
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the school.

Persell et al. (1992), for example, contend

that private high schools teach cultural capital to their
students.

Given the availability and fluidity of cultural

experiences within the United States, DiMaggio (1982) and
Collins (1979) also prefer a processual interpretation of
cultural capital: Students can acquire cultural capital even
if their family socio-economic status would not normally
provide it.

According to DiMaggio (1982), cultural capital

can be a tool used by low socio-economic students to access
mobility pathways.

With respect to education, it may be

that students who lack other status credentials will utilize
forms of cultural capital to increase their acceptability
into areas controlled by the dominant group.

If so, members

of low status groups could access areas of cultural capital
to augment their credibility as capable students,
particularly in programs traditionally dominated by high
status groups.

Increased participation in classical art,

music, and drama results in cultural familiarity valued by
the educational institution and could, subsequently,
positively affect the probability of majoring in a more
demanding baccalaureate program.

2.2.2

FRIEND'S EFFECT
Similar to parental effects, peer friendships can

exert influence over choices made by students (Kerckhoff
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1986a)-

There is inconsistent evidence, however, regarding

the influence process of a student's friendships.
argue that the influence is behavioral:

Some

Biddle et al.

(1980) found that student achievement is related to their
friends' academic performance.
influence is noirmative:

Others argue that the

Sewell and Hauser (1975) found that

having friends who plan to attend college accounted for an
additional 9 months of schooling; Bank et al. (1990) found
that peer norms had significant direct effects on student
persistence.

Hallinan and Williams (1990) found that

students in the academic track in high school who had a best
friend in the academic track had both higher rates of
college attendance and higher rates of college aspirations.
As with effects in the form of parental support,
effects in the form of peer achievement and aspirations may
influence selection of academic major as well as educational
achievement.

Students whose friends perform well

academically and plan to attend college may be more likely
to undertake the demands of technical degree programs.

2.3

DATA AND METHODS

2.3.1

DATA: HIGH SCHOOL AND BEYOND

Respondents
Data for this analysis come from High School and Beyond
(HS&B), a national longitudinal sample of high school
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students.

As a follow-up to the National Longitudinal Study

of the High School Class of 1972 (NLS-72), HS&B was designed
to inform Federal and state policy in the decade of the
1980's.

High school seniors and sophomores were first

sampled in 1980; follow-up surveys were done in 1982, 1984,
1986, and 1992 to track the students' educational and
occupational careers.

This analysis will use information

from respondents who were seniors during the base year.

It

will also be restricted to those who completed the 198 6
follow-up survey and who completed a baccalaureate degree by
1986.

Implementing these parameters reduces the sample size

to 2,359 students.
Information in High School and Beyond
HS&B compiled data from five sources: student
respondents, school administrators, teachers, student
transcripts, and parents of selected students.'

Information

needed to address the potential explanations of academic
major selection can be found in student responses and
questionnaires completed by school administrators.

Student

responses cover a wide range of information, including
demographic information such as age and household
arrangements, school achievement, cognition, and emotions;
school questionnaires provided information regarding
enrollment, staff, programs, and facilities.
One drawback to using data from the student
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questionnaires is the self reported nature of student
information, including family socio-economic informationIn 1984, the National Center for Education Statistics
compiled a report on the quality of responses of seniors to
High School and Beyond questionnaire items (High School and
Beyond 1984).

With respect to family socio-economic status,

NCES compared the responses of students to the responses of
parents to determine validity scores for family background
variables.

The following are the family background

variables to be used in this analysis and the degree of
correlation between student and parental responses:
father's occupation (.61), mother's occupation (.45), family
income (.59), father's education (.90), and mother's
education (.80).

2.3.2

METHOD: THE MULTINOMIAL LOGIT MODEL

This analysis utilizes multinomial logit (MNL) modeling
to distinguish which factors are important in influencing
the choice of major.

The basic form of the MNL model is:

P(ll z,C,6)=__eiil
'eC
Where:

i,j
C
z
6

=
=
=
=

alternatives in decision set C,
{1,...,J>, finite choice set^
attributes of the individual',
k-vector of estimated parameters.
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The MNL is designed to analyze discrete (or categorical)
choices and is, therefore, ideally suited to examining
student's choice of academic major.
MNL results are interpreted in two ways in this
analysis.

I exponentiate the coefficients and subtract them

from 1 to interpret the effect of a one unit change in the
independent variable on the likelihood, or odds, of health,
business, public service, or liberal arts as compared to
technical degree programs (see discussion of dependent
variable below) .

I also include predicted probabilities

where their incorporation helps illustrate a particular
point.

Predicted probabilities, in this analysis, are based

on the assumption that all variables, except for the one
discussed, are held at their mean.

2.3.3

DEPENDENT Vl^IABLE:

CHOICE OF ACADEMIC MAJOR

The dependent variable for all models is the choice of
academic major for each student.

The six digit course

classification code in HS&B is recoded into five different
types of academic programs:

business, health and life

sciences, liberal arts, public service, and technical.
Differentiation of programs into specific major category was
based on the typical course requirements for that major, the
starting salaries commanded by people with that major, and
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the probability of that major leading to graduate or
professional education.

Table 1.2 lists examples of the

fields of study found in each type of academic program.
Technical majors are the omitted category for each model;
programs classified as technical degrees include computer
science, engineering, physics, mathematics, and statistics.

2.3. 4

CONTROL VARIABLES
Although the gap has decreased recently, research has

shown a considerable difference in the types of educational
careers chosen by men and women (^Statistical Abstract 1994).
The sex of the respondent, then, could be a confounding
variable in each of the models.

To control for its

potential impact, I included sex of the respondent and
explored the possibility of sex interactions in each of the
models.

None of the sex interactions were significant.

To control for race, the models were run with race
dummies for Native American, African-American, AsianAmerican, Latino-American students; Euro-American students
were the omitted category.
I also control for female headed households.

HS&B

includes a question regarding the number and type of people
living in the same house as the student at the time of the
baseline questionnaire.

"Mom head" is the variable

representing female headed households when the student was a
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senior in high school.

2.3.5

INDEPENDENT VARIABLES - POTENTIAL EXPLANATIONS

Family Socio-Economic Status
Socio—economic status (SES) for the student is
represented in this analysis by the traditional variables of
family income, mother and father's education, and father's
occupational prestige.

First, family income is recoded to

represent dollar amounts in thousands.

Second, with respect

to parental education, respondents are asked to indicate the
highest level of education attained by each of 1) father,
stepfather, or male guardian and 2) mother, stepmother, or
female guardian.

This is recoded as years of education.'

Third, with respect to father's occupation, students are
asked to choose one of eighteen categories which comes
closest to describing the job each parent possesses.

This

categorical response is recoded as a Duncan SEI score using
the average prestige score for the occupations listed on the
questionnaire in each category.
Unlike most status attainment models, I also include a
dummy variable for housewife and a measure of mother's
occupational prestige.

Mother's occupational prestige, like

father's, is a recoded Duncan SEI score of the average
prestige score for one of eighteen occupations.

Duncan SEI

does not have a measure for housewife; as with all missing
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cases, I have substituted the mean of mother's occupational
prestige for this category.
Social Capital and the Effect of Significant Others
The content of familial ties, with respect to
education, are found in four different questions in HS&B.
First, I recode the following true/false question as a
dummy: "My mother (stepmother or female guardian) keeps
close track of how well I am doing in school."

The same

question is asked about one's father, step father, or male
guardian.
cares".

I call these variables "mother cares" and "father
Second, students are asked to indicate what their

father thinks the student ought to do after high school.
This variable is recoded as a dummy for father's
aspirations: (1) go to college and (0) other.

Third, in a

similar but not entirely comparable question respondents are
asked to indicate many years of schooling they think their
mother wants them to get.

I call these variables,

respectively, "father's aspiration" and "mother's
aspiration".

Fourth, students are asked to indicate, on a

3-point Likert scale, how much each of their mother and
father has influenced their plans for after high school.
call these variables "mother's influence" and "father's
influence".

I
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Values

Fatalism
A value explanation contends that some students have a
fatalistic attitude toward education because they believe
that the returns to education are beyond their personal
control.

HS&B asks six personal evaluation questions which

are used to measure personal control.

I measure "fatalism"

as a value measure of personal control ranging from 6 to 24
based on six responses to a 4-point Likert scale.

Importance of Money
HS&B asks students how important having "lots of money"
is to the respondent; responses include not important,
somewhat important, and very important.

I include this

variable to measure potential interest in a particular
degree because of the anticipated pecuniary rewards.
Academic Preparation
A pipeline metaphor often attributes the lack of
participation in technical degree programs to deficiencies
in a student's educational background.

While the

deficiencies are most often course work related, academic
preparation must also include the resources of the secondary
school attended, which influences opportunities available to
the student, and standardized test scores, which offer a
uniform measure of student cognitive performance.
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Course Work
HS&B discerns a student's course work in a number of
ways which will be useful in this analysis."

First, I

measure "college track" by self-reports of enrollment in
academic or non-academic (general and vocational) programs.
Second, students are also asked to indicate which of eight %
year increments, with options ranging from none to more than
three years, match the amount of work completed or in
progress since tenth grade in English or literature and
language.

Third, for mathematics and science, students

indicate if they took first and second year algebra,
geometry, trigonometry, calculus, chemistry, and physics.
Composite variables were developed for years of college
preparatory mathematics and science with the former ranging
from 0-5 and the latter ranging from 0-2.

Test Scores
While standardized test scores, such as the SAT and
ACT, can be thought of as measuring academic preparation,
the scores for seniors in 1980 are not available in HS&B.'
Instead, HS&B has comparable standardized tests which
include sections on vocabulary, reading, and mathematics.
use the English (vocabulary and reading) and mathematics
test results as a proxy for national standardized tests.

I

79

School Resources
The impact of school resources has been addressed from
a number of perspectives: public versus private (Persell et
al. 1992), urban versus suburban (Wilson 1987), school
affluence (Gamoran 1987), and student-teacher ratios (Arum
1996 and Card and Krueger 1992).

HS&B has variables which

can address these four issues.
First, I recode school sample into a dummy variable for
private schools, which includes parochial and other private
high schools.

Second, I recode NORC•s utilization of the

CIC urbanization code into dummies for urban, suburban, and
rural.

To address Wilson's concern regarding depressed tax

bases in urban centers, I supplement this trichotomy with
the average hourly wage in manufacturing in 198 0 by SMSA in
which the high school is located.

Third, I measure school

affluence in two ways: by the percentage of economically
disadvantaged students at the school and the average SES of
students in the school.

The percentage of economically

disadvantaged students is found on the school administrators
questionnaire.

I calculate the average SES of the students

by taking the HS&B composite measure of socioeconomic
status, which includes family income, father's occupation,
father's education, mother's education, and material
possessions in the household.

I average this composite

measure by school identification number.

Finally, a measure

80
of student-teacher ratios is generated by dividing the
school enrollment by staff.
Cultural Capital
A cultural capital explanation contends that
participation in high culture will translate into other's
perception of academic excellence.

Because of the way

cultural capital is defined in the data set, I chose to
utilize the conceptualization of some sociologists of
education who argue that schools can form cultural capital.
High culture is operationally defined by DiMaggio (1982) as
participation in art, music, and literature.

Following this

interpretation, I cull a cultural capital measure from the
baseline questionnaire in which students are asked to
indicate those high school activities" in which they
actively participated.

Four of the options fit DiMaggio's

operationalization of cultural capital:

debating or drama,

band or orchestra, chorus or dance, and school newspaper or
magazine.

The high school cultural capital variable ranges

from 0-4 indicating the amount and diversity of
participation in high culture activities.
Friend's Effect
Peers, particularly friends, can have weighty influence
as significant others.

Respondents were to indicate in the

1980 baseline questionnaire what their friends think the
student should do after high school and the level of
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influence of friends for the student's post-secondary plans.
These measures are recoded into one variable called "goals
of friends".

Students are also asked true/false questions

regarding their best friend's interest in school, getting
good grades, attending class regularly, and going to
college.

Best friend's interest are a measure of true

responses to the preceding four statements and the value of
their import computed on a scale of 0-4.

2.3.6

MISSING CASES
Given the number of variables in the full model, the

number of missing cases was a potential problem.

To ensure

inclusion of most students in the models, I utilized the
mean substitution method to manage missing cases.
Specifically, in the event of missing cases, dummies were
created for the missing values and mean values were
substituted.

Missing cases were also given a one on a dummy

variable indicating whether or not the variable was missing
for this individual.

Although not shown in the results, the

dummies for missing variables were included in all models.
All missing value dummies proved nonsignificant which
suggests this is an appropriate, if conservative, method of
substitution.
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2.3.7

SPECIFICATION OF MODELS

The models are designed to analyze the effect of
mothers on their children's choice of academic major.

To

address this issue, I use a block-recursive model which
makes explicit assumptions about the causal order of the
mother variables and all other variables (see Table 2.1).
In particular, I employ a three block model to determine: 1)
if mothers affect the choice of academic major; 2) if
mother's effect is mediated by characteristics of the high
school; and 3) if the mother's effect is mediated by
academic and other characteristics of the child.
To accomplish this, I divide the potential explanations
into "blocks" which are added sequentially.

I have divided

the potential explanations into three blocks—family
effects, high school characteristics, and academic
preparation—based on their probable causal order and their
temporal probability of occurrence.

The model assumes that

family factors affect high school characteristics (by
affecting which school the student attends) and that family
factors and high school characteristics affect academic
preparation, friendships, and values.
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This type of "block" delineation results in three
models to be run:

1

Block of
Independent Variables in Model
I (Family)

Table
of Results
2.3

2

I (Family) + II (High School)

2.4

3

I (Family) + II (High School) +
III (Academic Preparation)

2.5

Model #

By employing this approach, I identify the total effect and
the direct effect of the variables affecting choice of
major.

2. 4

RESULTS AND DISCUSSION
The discussion of results focuses on how mothers affect

children's choice of academic program.

Does the mother

influence her child's choice of academic major, is this
influence different than the fathers, and is this influence
mediated by characteristics of the high school and the
child's academic preparation?
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TABLE 2.1
BLOCK RECURSIVE MODEL

BLOCK

TYPE

VARIABLES

I

Family

SES
parental effects

II

High School Characteristics

type of h.s. attended
affluence of high school
location of h.s.

m

Academic Preparation
and Other

course work
test scores
values'
friend's effect
cultural capital"

^Values are included here because they are shaped by friends
and teachers as well as parents.
include cultural capital here because it is measured as
participation in high school extra-curricular activities.
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2. 4 .1

PATTERN OF COUNTERVAILING FORCES OF MOTHER AND
FATHER

Mothers are often subsumed with fathers under the
rubric of "parent."

Kalmijn (1994) suggested this pattern

occurs because of the endogamous nature of most marriages:
Maternal and paternal variables are assumed to be highly
correlated because mothers and fathers share similar
characteristics.

As the correlation matrix (Table 2.2) for

this analysis indicates, no mother and father variables used
in this analysis are so closely related as to be comfortably
subsumed under a single variable.

Only two correlations

were higher than .5: the correlation of mother's and
father's influence (.5392) and the correlation of mother's
and father's education (.5022).

The correlation between

mother's and father's occupation (SEI) is only .2 689.
Separate measures of mother's and father's education
have traditionally been included in models of status
attainment.

It is important to note that one of the

measures for which the correlation between mothers and
fathers is highest, education, is the one variable in which
separate measures for both parents have traditionally
existed and occassionally been utilized.

The likelihood of

additional separate maternal and paternal measures
increasing problems of multicollinearity appear unfounded.
Instead, this analysis of maternal and paternal effects

TABLE 2.2
Correlation Matrix for Mother and Father Variables

MOTHER

Education

F
A
T
H
E
R

Job

Cares

Aspiration

Influence

Education

.5022**

.2832**

.0245

.1348**

.0535**

Job

.4032**

.2689**

.0398*

.1205**

.0374

Cares

.1000**

.0802**

.4589**

.4561

. 1131**

Aspiration

.1001**

.0415*

.2473**

.4599**

.1972**

Influence

.1214**

.1018**

.1203**

.4086*

.5392**

** p<.01
* p<.05

oc
ON
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suggests there is merit in including separate measures of
both the mother and father factors in future status
attainment research.
Table 2.3 indicates the import of both mother and
father.

Since this model only includes the first block of

variables, these can be interpreted as total rather than net
effects as they include indirect effects coming though
school characteristics or academic preparation.

In addition

to highlighting specific maternal and paternal effects on
specific academic majors, Table 2.3 displays a number of
general patterns.

First, despite its traditional inclusion

in the status attainment models, mother's education is an
insignificant factor in a child's choice of academic major:
It has no significant influence on whether or not a child
majors in a technical, health and life sciences, business,
public service or liberal arts program. '
Second, mothers exert a countervailing force to the
fathers:

For the most part, higher scores on variables

pertaining to the mother discourage a child from technical
majors such as engineering and computer science and toward
majors in health and life sciences, business, public service
or liberal arts.

Specifically, the greater a mother's

educational aspirations for her child, the more likely that
child is to choose to major in a health related or liberal
arts major as compared to a technical major.

Children whose

TABLE 2.3
REDUCED-FORM MODEL SHOWING
EFFECTS OF BLOCK I VARIABLES ON CHOICE OF TECHNICAL VS. OTHER MAJORS

Female
Latino-Amer.
Native Amer.
Asian-Amer.
African-Amer.
Mom Head
Income
Mother
Education
Geo. Prestige
Cares
College
Aspiration
Influence
Housewife
Father
Education
Occ. Prestige
Cares
College
Aspiration
Influence

** p<.01

HEALTH RELATED
Coeffic. ?
1.7702** 5.87
1.33
0.2880
0.1480
1.16
0.2919
1.34
-0.0858
0.92
-0.5455
0.58
0.0270** 1.03

BUSINESS
CoefficT e5
1.1464** 3.15
0.1770
1.19
-0.3818
0.68
-0.6232* 0.54
0.0309
1.03
0.4488
1.57
0.0260** 1.03

PUBLIC SERVICE
Coeffic7 ?
1.7923** 6.00
0.1650
1.18
0.7099
2.03
-0.9329* 0.39
-0.2719
0.76
-0.2974
0.74
-0.0147
0.99

LIBERAL ARTS
Coeffic7
1.1626** 3.20
0.0318
1.03
-0.0665
0.94
-0.5002
0.61
-0.5755** 0.56
-0.5916
0.55
0.0209* 1.02

-0.0036
-0.0016
-0.4847

0.99
0.99
0.62

0.0199
-0.0092*
0.0788

1.02
0.99
1.08

0.0295
-0.0038
0.7692*

1.03
0.99
2.16

0.0791
-0.0036
0.2983

0.1941** 1.21
0.1558
1.17
0.3062
1.36

-0.0217
0.3172*
0.5575*

0,98
1.37
1.75

-0.0116
0.4056*
0.5848*

0.99
1.50
1.79

0.0972** 1.10
-0.0071
0.99
0.1929
1.21

1.08
0.99
1.35

0.0167
-0.0031
0.7068*

1.02
0.99
2.03

-0.0644*
0.0081
-0.0079

0.94
1.01
0.99

-0.0946*
0.0089
0.3863

0.91
1.01
1.47

-0.0252
0.0051
-0.0282

0-98
1.01
0.98

0.1573
-0.3051*

1.17
0.74

-0.0146
-0.0941

0.99
0.91

-0.0029
-0.3065*

1.00
0.74

0.2469
-0.1674

1.28
0.85

(two-tailed test)

*

p<.05

(two-tailed test)
00

00
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mothers are influential in their life decisions or whose
mothers are housewives are

more likely to major in business

or public service rather than a technical program.

When

mothers monitor their children's homework, the children are
more likely to choose a public service major rather than a
technical major.

Conversely, higher scores on variables

pertaining to fathers, for the most part, encourage a child
to major in a technical field.

Specifically, the higher the

father's education and the more influence a father has on
his child's life, the more likely that student is to major
in technical than public service programs.

Greater levels

of father's education also positively affects the choice of
technical degree over business.

Additionally, the more a

father cares about his child's school work and the greater
the father's influence on the child's life, the more likely
the student is to major in technical programs rather than
health or life sciences."

2. 4 .2

MOTHER VS. FATHER; EMPLOYMENT AND OCCUPATIONAL
PRESTIGE
Much concern has been expressed recently about the

necessity of including mother's occupation in models of
status attainment (Kalmijn 1994).

While mother's occupation

may influence the level of educational attainment (Treiman

TABLE 2. 4
REDUCED-FORM MODEL SHOWING
EFFECTS OF BLOCK I and II VARIABLES ON CHOICE OF TECHNICAL VS. OTHER MAJORS
HEALTH RELATED
er
Coeffic.
1.8058** 6 . 0 8
Female
0.3757
1.46
Latino-Amer.
0.1556
1.17
Native Amer.
0.3456
Asian-Amer.
1.41
0.95
African-Amer. -0.0473
0.56
Mom Head
-0.5847
Income
0,0252* 1.03
Mother
0.99
Education
-0.0104
1.00
Occ. Prestige -0.0003
-0.4719
0.62
Cares
College Aspir. 0.1842** 1 . 2 0
1.15
Influence
0.1408
1.43
Housewife
0.3560
Father
Education
0.0201
1.02
1.00
Occ. Prestige -0.0035
Cares
0.6740* 1.96
College Aspir. 0.1781
1.19
0.76
Influence
-0.2741
High School Characteristics
1.5314** 4.62
Private
-0.0312
0.97
Urban
0.2230
1.25
Rural
Ratio
0.0228
1.02
Wage
0.0853
1.09
% Oisadvant.
0.0031
1.00
0.9153
2.50
Mean SES
**p<.01 (two-tailed test)

PUBLIC SERVICE

BUSINESS
Coeffic.
1.1607**
0.1851
-0.4281
-0.6902*
0.0351
0.4668
0.0235**

e_

3.19

1.20
0.65
0.50
1.04
1.59
1.02

0.0196

1.02

-0.0088

0.99
1.09
0.98
1.37

0.0865
-0.0249
0.3184*
0.5956*
-0.0630*
0.0084
-0.0115
-0.0267
-0.0848
0.7307*
-0.1169
-0.0230
0.0318*
0.0507
0.0021
0.7767

1.81

0.94

1,01
0.99
0.97
0.92

2.08
0.89
0.98
1.03
1.05
1.00
2.17

Coeffic.
1.7783**
0,1964
0,7501
-0.8714*
-0.2706
-0.2526
-0.0131

e_

0.0359
-0.0035
0.7736*
-0.0093
0.3908*
0.5736

1.04

-0.0926*
0.0099
0.3726
0.0513
-0.2824
0.5043
-0.1678
0.2914
0.0203
0.0440
0.0054
-0.9247

* p<.05 (two-tailed test)

5.92
1.22

2.12
0.42
0.76
0.78
0.99

1.00
2.17
0.99
1.48
1.77
0.91

1.01
1.45
1.05
0.75

1.66
0.85
1.34
1.02
1.04

1.01
0.40

LIBERAL ARTS
Coeffic.
1.1807 **
0.1192
-0.0132
-0.3932
-0.4700*
-0.5601
0.0180*

e_
3.26
1.13
0.99
0.67
0.63
0.57
1.02

0.0726
-0.0029
0.3144
0.0900**
0.0074
0.1935

1.08
1.00

-0.0328
0.0046
-0.0520
0.2316
-0.1594

0.97

1.3111**
-0.2082
0.0279
-0.0050
-0.0092
-0.0038
0.3666

3.71
0.81
1.03

1.37
1.09
1.01

1.21

1.00
0.95
1.26
0.85

1.00
0.99

1.00
1.44
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and Terrell 1975), it appears to have limited impact on the
actual content of college education.

Contrary to most

maternal effects, mother's occupational prestige increases
the child's likelihood of majoring in a technical field, but
that influence is limited (see Table 2.3).

Exponentiating

the coefficient indicates that for every additional
occupational prestige point of mother's occupation, there
are .01 greater odds that a child will major in a technical
program, but only when compared to business.

For example,

the probability of majoring in technical programs, which is
computed by setting all other variables at their mean, is
only 4% higher for children whose mothers work as lawyers
(occupational prestige=75) than for children whose mothers
work as waitresses (occupational prestige=28). Specifically,
children whose mothers work as lawyers have a 21%
probability of majoring in a technical program; children
whose mothers work as waitresses have a 17% probability of
majoring in a technical program.
This effect of mother's occupational prestige
disappears when the child's academic preparation is added to
the model, indicating that the effect is indirect.

Given

that the impact of mother's occupational prestige disappears
when academic preparation is added to the model, it is
noteworthy that Table 2.5 presents evidence to suggest that
strong backgrounds in math and science result in increased
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participation in a technical major.

As the higher level of

math and science courses are the only other factors, other
than performance on the mathematical standardized test, to
negatively affect the choice of business over technical
program, we can conclude that mother's occupational prestige
positively affects the number of mathematics and science
courses children take in high school and their math test
scores.

The effect of mother's occupational prestige on

choosing a technical major works indirectly through these
aspects of academic preparation.
Consistent with this, correlations between mother's
occupational prestige and courses taken in math and science
courses are significant (p<.01) although small: .1139 and
.0759 respectively.

OLS Regressions (not shown) of the

amount of math and science undertaken on measures of
maternal and paternal effects indicate that for every
additional maternal occupational prestige point, students
take an additional .004 units of math and an additional .002
units of science (unit=l year).

Again, if mother works as a

lawyer (occupation prestige=7 5), for example, instead of as
a waitress (occupational prestige=28), and all else is held
constant, the child takes more than an extra two months of
math in high school.

Mother's influence, with respect to

her occupational status, seems to work indirectly in the
following way:

Mother's occupational prestige affects the

TABLE 2.5
EFFECTS OF BLOCK I, II, and III VARIABLES ON CHOICE OF TECHNICAL VS. OTHER MAJORS

2.53
0.98
0,85
0.62
0,57
1.77
1.02

PUBLIC SERVICE
Coeffic.
1.4425**
4.23
-0.2018
0.82
0.6696
1.95
0.55
-0.5951
0.33
-1.1182**
0.0718
1.07
-0.0133
1.01

LIBERAL ARTS
Coeffic.
e!;
0.8471**
2.33
0.0613
1.06
0.2548
1.29
0.1098
1. 12
-0.7138**
0.49
-0.4065
0.67
0.0196*
1.02

0.0320
-0.0090
0.1648
0.0066
0.1800
0.7252**

1.03
0.99
1.18
1.01
1.20
2.07

0.0707
-0.0051
0.8643*
0.0552
0.1617
0.7949*

1.07
0.99
2.37
1.06
1.18
2.21

0.0722
-0.0020
0.3839
0.1088*
-0.1183
0.2628

1.07
1.00
1.47
1. 11
0.89
1.30

1.02
1.00
2.09
1.30
0.78

-0.0670*
0.0101*
0.0567
0.1230
-0.0823

0.94
1.01
1.06
1.13
0.92

-0.0909*
0.0120*
0.4273
0.2325
-0.2351

0.91
1.01
1.53
1.26
0.79

-0.0497
0.0067
-0.0554
0.4163
-0.1213

1.05
1.01
0.95
1. 55
0.89

4.95
0.95
1.18
1.03
1.07
1.00
3.98

1.0087**
-0.1411
-0.0800
0.0319*
0.0498
0.0020
1.2813

2.74
0.87
0.92
1.03
1.05
1.00
3.60

0.8637*
-0.2990
0.1468
0.0247
0.0363
0,0029
-0.9243

2.37
0.74
1.16
1.03
1.04
1.00
0.40

1.4848**
-0.2488
0.0270
0.0021
-0.0319
-0.0035
0.8782

4. 14
0.78
1.03
1.00
0.97
1.00
2.41

BUSINESS
Coeffic.
0.9292**
-0.0226
-0.1633
-0.4821
-0.5599**
0.5731
0.0223**

0.99
1.00
0.62
1.22
1.10
1.78

HEALTH RELATED
Coeffic.
1.6981**
5.46
0.3601
1.43
0.4183
1.52
0.6135
1.85
0.68
-0.3928
-0.6634
0.52
1.03
0.0270*

Female
Latino-Amer.
Native Amer.
Asian-Amer.
African-Amer
Mom Head
Income
Mother
-0.0060
Education
-0.0013
Occ. Prestige
-0.4823
Cares
0.1956**
College Aspir.
0.0948
Influence
0.5791
Housewife
Father
0.0165
Education
-0.0038
Occ. Prestige
0.7368*
Cares
0.2600
College Aspir.
-0.2545
Influence
Hiah School Characteristics
1.5988**
Private
-0.0557
Urban
0.1668
Rural
0.0318
Ratio
0.0688
Manufact. Wage
0.0024
% Disadvantaged
1.3806
Mean SES

continued
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TABLE 2.5
EFFECTS OF BLOCK I, II, AND III VARIABLES ON CHOICE OF TECHNICAL VS. OTHER MAJORS
continued

Coef f ic.

Other
Fatalism
0.0011
Importance
of Money
0.0638
Goals of Friends
0.0853
Friends' Interest
in School
-0.0673
Cultural Capital
0.2007*

**p <.01 (two-tailed test)

Coeffic.

LIBERAL ARTS
Coeffic.
e

1. 30
0. 50
0.66
1.04
1. 17
1.00
0.89

0.3839*
-0.6139**
-0.5036**
0.1584**
0.0208
0.0685**
-0.0777**

-0.0014

1.00

0.0085

1.01

1.79
1.04

-0.1416
0.3839

0.87
1.47

0.2815*
0.0130

1.33

1.05
1.14

0.0590

1.06
1.30

0.0780
0.3177**

1.08
1.37

1.46
0.65
1. 15
1.04
1. 17
1.04
0.91

0.2901
-0.4236**
-0.5339**
0.0392
0. 2625**
0.0309**
-0.0934**

1. 34
0.65
0.59
1.04
1. 30
1.03
0.91

1.00

0.0007

1.00

1.07
1.09

0.5827**
0.0415

0.93
1.22

0.0492
0.1351

0.2647
-0.6862**
-0.4166**
0.0395
0.1563
-0.0012
-0.1138**

0.2626**

1.47
ni
O

Academic Preparation
0.3806
College Track
Math Courees
-0.4317**
Science
0.1434
0.0414
Language
0.1572
English
0.0387**
English Test
-0.0952**
Math Test

PUBLIC SERVICE
Coeffic.
e^

BUSINESS

0.60
1.17
o
to

HEALTH RELRTED

1.07
0.93

1.01

*p <.05 (two-tailed teat)

.1^
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number of math and science courses taken in high school
which, in turn, affects the choice of academic major.
While mother's occupational prestige appears encourage
pursuit of technical majors and works indirectly through the
course work taken at the high school, mothers who are
housewives

remain a robust determinant of choice of major

even after the addition of academic preparation. Like most
maternal variables, being a housewife encourages children to
choose non-technical majors rather than technical degrees.
Specifically, students whose mothers are housewives are
almost twice as likely to choose a business degree relative
to a technical program.

A similar influence is seen in the

choice of public service programs and technical degrees:
Students whose mothers are housewives are roughly almost
twice as likely to choose a public service major relative to
a technical degree program.

The influence of housewives is

consistent with the other maternal variables: Students with
mothers who stay at home are inclined to choose non
technical programs while students with mothers in paid
employment outside the home, particularly those in higher
prestige occupations, are more likely to pursue technical
degree programs.
As Tables 2.3 and 2.5 indicate, the effect of father's
occupational prestige works differently than mother's
occupational prestige:

The effect of father's occupational
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prestige becomes larger when academic preparation is added
to the model."

Despite these differences, the net effect,

as well as the change in odds ratios from net to total
effect, for father's occupational prestige is less than

1%.
Despite the small change in import on choice of
academic major, father's occupational prestige is noteworthy
for two reasons:

One, father's occupational prestige

affects choice of academic major differently than other
paternal measures; and two, the import of father's
occupational prestige seems to be affected by some of the
same variables as mother's occupational prestige - but in
the opposite direction.

First, greater father's

occupational prestige results in students choosing to major
in business or public service rather than a technical
program.
work,

With the exception of father's concern for school

fathers having higher scores on SES related variables

encourage technical programs over non-technical programs.
Second, mother's occupational prestige appears to positively
affect the number of science courses taken in high school
which then affects choice of academic major.

The effect of

father's occupational prestige, conversely, appears to work
in reverse.

Not only is the effect of father's occupational

prestige suppressed by the number of science courses taken
in high school, it negatively affects the number of science
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courses.

Regression results indicate that each additional

point of father's occupational prestige results in .001
fewer units (or semesters) of science attempted in high
school.

2. 4 .3

MOTHER VS. FATHER EFFECTS: EDUCATION
Level of education has traditionally been specified for

both mother and father in the status attainment research.
It is also the only maternal variable in this analysis which
has no effect, either direct (Table 2.3) or total (Table
2.5), on student's choice of academic major.

If the effect

of mother's education on children's educational experience
was taken as a proxy for mother's total import, one can
understand why status attainment models have traditionally
ignored the mother:

Her effect, if measured solely by

education, is negligible.

Father's education, in contrast,

remains a robust determinant in the choice of academic major
in all three models.

In all models, the higher the father's

level of education, the less likely the student is to major
in business or public service as compared to a technical
program.
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2. 4 . 4

MOTHER VS. FATHER EFFECTS: INFLUENCE
As Table 2.3 indicates, maternal influence affects

children's choice of academic major:

The more mothers

influence their children's plans for after high school, the
more likely the child is to major in business or public
service rather than a technical program.

For example, when

all other variables are held at their mean, students whose
mothers have a great deal of influence on their plans for
after high school have a 31% probability of majoring in
business and a 12% probability of majoring in public
service; students whose mothers have no influence on their
plans for after high school have a 23% probability of
majoring in business and a 8% probability of majoring in
public service.

Mother's influence shares similarities

with mother/father variables in general and with mother's
occupation:

1) not only does mother's influence work

differently than father's influence, but 2) the effect of
mother's influence disappears when child's academic
preparation is considered.

This suggests that the effect of

mother's influence is entirely indirect and works through
academic preparation.
First, the effects of maternal and paternal influence
encourage pursuit of different academic programs.

As noted

above, mother's influence significantly affects pursuit of a
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business or public service degree; father's influence
affects pursuit of a technical, rather than health or public
service degree.

The effect of both maternal and paternal

influence decreases in magnitude when academic preparation
and other variables are added to the model, showing they are
largely indirect.
Second, with respect to business and technical majors.
Table 2.5 indicates that mother's influence could be
mediated by a variety of factors.

Greater amounts of

English course work (which potentially result in higher test
scores on the English component of the standardized test), a
higher value placed on the importance of money, and higher
rates of participation in cultural activities in high school
all positively affect the likelihood of majoring in business
rather than a technical program.
Correlating and regressing English, importance of
money, and high school cultural capital on mother's
influence corroborates the idea that the greater the
mother's influence, the more English courses a student takes
and the more the student participates in cultural
activities.

However, the effects are relatively small.

Mother's influence, at most, results in .06 more semesters
of high school English and a 5% greater likelihood of
participating in high school cultural activities.

Mother's

influence does not significantly affect the importance a
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student attributes to the monetary rewards of a degree
program.
With respect to public service and technical degree
programs, mothers encourage the former while fathers
encourage the latter (Table 2.3).

Both effects appear to

work indirectly through high school academic and cultural
experiences (Table 2.5).

Mother's positive influence on the

choice of public service over technical major must be
mediated by the child's participation in cultural activities
in high school as that is the only high school experience
which positively affects the choice of public service.
Again, both correlation and regression results for students
majoring in public service indicate that the greater the
mother's influence, the more the student participates in
cultural activities in high school.

In turn, the more high

school cultural capital, the greater the likelihood of
majoring in public service rather than technical programs:
When all the other variables are held at their mean, the
probability of majoring in public service is 13% for those
students who participated in drama, band, chorus, and the
newspaper and 10% for those who did not participate in
drama, band, chorus, or the newspaper.
Conversely, Table 2.5 indicates that father's influence
works indirectly through characteristics of the high school
and the math and science preparation of the student (which
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potentially influences performance on the mathematics
standardized exam).

Father's influence decreases in

magnitude when characteristics of the high school are added
to the model.

None of the characteristics of the high

school, however, are significant in any of the models.
Instead, Table 2.5 suggests that the more mathematics
courses a student takes in high school, the greater the
likelihood of majoring in a technical rather than public
service program.

Specifically, when the other variables are

held at their mean, students who have taken calculus in high
school have less than a 6% and 29% probability of majoring
in public service and technical degrees, respectively;
students who did not take calculus in high school have a 9%
and 20% probability of majoring in public service and
technical degrees, respectively.

2. 4 .5

MOTHER VS. FATHER EFFECTS: CONCERN FOR SCHOOL WORK
AND ASPIRATIONS FOR EDUCATIONAL ATTAINMENT
While mother's and father's concern for children's

school work and mother's and father's educational
aspirations for children seem logically related, they
manifest different impacts on children's choice of academic
major.

Whether or not a mother or father cares about the

children's school work has a significant impact on only two
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choices:

If father's care about school work, children are

two times more likely to choose health and life sciences
over technical programs; if mother's care about school work,
children are two times more likely to choose a public
service program over a technical program.
Children are less likely to major in public service
programs, relative to technical majors, however, if their
mother has high educational aspirations for them.

When all

other variables are held at their mean, children whose
mothers want them to get at least a master's degree have a
19% probability of majoring in liberal arts and a 32%
probability of majoring in health related programs. Children
whose mothers want them to get a high school diploma have
only a 15% probability of majoring in either liberal arts or
health programs.

According to statistics generated by the

National Council of Education, baccalaureate degrees in
biological sciences and liberal arts have relatively high
probabilities, 48% and 34% respectively, of leading to
graduate or professional degrees (National Center for
Education Statistics 1990).

Father's aspirations have no

significant effect.
Unlike mother's occupation and mother's influence, the
mother's concern for school work and mother's educational
aspirations continue to have a direct effect on choice of
academic major even after high school characteristics and
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academic preparation are added to the model.

On the one

hand, mother's occupation and mother's influence could be
the result of modeling or behavioral manifestations:
Mothers with greater occupational success serve as an
archetype or model for their children and mother's
influence, in terms of ability to impose behavioral
constraints and sanctions, becomes less powerful as the
child moves closer to adulthood and independence.

On the

other hand, the effect of mother's concern for school work
and mother's educational aspirations could be normative-.
They become internalized expectations of the students as
well as of the mother.

2.4.6

OTHER FACTORS
While mother plays an important role in determining the

content of her children's educational experience, she is not
the only factor.

Table 2.5 indicates that the student's

sex, race, family income, private high schools, academic
preparation, and cultural capital are also important.
First, sex of the student is one of the most powerful
and consistent predictors of choice of academic major.
Females are five times as likely as males to major in health
or life sciences as compared to technical programs, and four
times as likely as males to major in public service compared
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to technical programs.

Business and liberal arts are also

more popular options for women than men (compared to
technical programs):

Women are at least two times more

likely than men to major in business or liberal arts
relative to technical fields.

Explanations which attempt to

explain this difference include differential academic
preparation (Berryman 1983 and Boli, Allen, and Payne 1985)
and socialization (Frehill-Rowe 1993 and Stockard 1987).
While the models have no specific measure of
socialization, they do include aspects of academic
preparation.

A comparison of the coefficients and odds

ratios for female students in Table 2.3 and Table 2.5
indicates that academic preparation affects a woman's choice
of majoring in business, public service, or liberal arts
rather than a technical program."

By subtracting the

coefficient on sex from Table 2.5, which indicates the
effect net of academic preparation, from the coefficient in
Table 2.3, which is the total effect of sex (with SES and
race controlled), and comparing that difference to the total
effect, I can determine approximately what percentage of the
total sex effect is indirect through academic preparation. "
The largest effect of sex, net of academic preparation, is
found in the choice between technical and liberal arts:
Differences in the coefficient for sex without academic
preparation (1.16) and the coefficient for sex including
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academic preparation (.84) suggests that the sex difference
in academic prepartion explains 28% (1-16-.84/1.16) of the
overall sex effect.

Using the same computation, in the

choice of business or public service compared to technical
programs, sex difference in academic preparation accounts
for roughly 20% of the overall sex effect.

In the choice of

health related programs or technical programs, sex
difference in academic preparation accounts for only 4% of
the overall sex effect.

Thus, in each case, most of the

effect of sex is not through academic preparation,
suggesting a large role for socialization.
Second, race of the student is an important factor in
the choice of major if the student is Asian- or AfricanAmerican.

On the one hand, Asian-American students are 46%

and 61% less likely to major in business or public service,
respectively, than technical degree programs.

This effect

disappears when academic preparation is added to the model,
which suggests that the effect of race works indirectly
through high school coursework for Asian-American students.
On the other hand, race becomes a salient factor for
African-American students once academic preparation is added
to the model.

After controlling for high school coursework,

African-American students are roughly half as likely to
choose business, public service
technical degree program.

liberal arts than a

In other words, African-Americans
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choose technical majors more often than would be predicted
by their academic preparation.
Third, higher levels of family income, after
controlling for high school characteristics and academic
preparation, discourages participation in technical fields
of study (see Table 2.5).

While the effect is small, for

every thousand dollar increase in family income, students
are roughly 2-3% more likely to major in health related,
business, or liberal arts majors relative to a technical
degree program.

Students from more affluent class

backgrounds are also more likely to pursue higher levels of
education fStatistical Abstracts 1981).

It may be that the

immediate pecuniary rewards associated with a baccalaureate
technical degree are of less concern to students from more
advantaged backgrounds, so they major, instead, in programs
that lead to better jobs through graduate school.
Fourth, net of family income and academic preparation,
attending private high schools encourages students to pursue
non-technical degree programs.

Students who attend private

high schools are roughly four times as likely to pursue a
health related or liberal arts degree compared to a
technical degree and twice as likely to pursue a business or
public service degree than a technical degree.
Fifth, academic preparation and cultural capital in
high school appear to be important determinants in choice of
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academic major and to influence that choice in expected
ways.

While some math and science is required of most high

school students, higher levels of math and science indicate
either a proclivity or interest in these areas.

Every

additional unit (year) of mathematical and science training
in high school make it roughly half as likely that the
student will major in a technical program rather than
business, public service, or liberal arts.
Sixth, participation in cultural capital activities is
harder to interpret due to the limited information available
in HS&B.

Students indicate whether they actively

participated in activities such as drama, chorus, or the
newspaper.

The nature of the variable may be measuring

mandatory rather than voluntary participation.

With this in

mind, it is still noteworthy that participation in these
activities discouraged academic pursuit of a technical
program.

Participation in high school cultural capital

activities had a significant positive impact on student's
choice of health, business, public service, and liberal arts
over technical degree programs.

2.5

CONCLUSION
The traditional, limited conceptualization of maternal

effects in the status attainment research is problematic.
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Status attainment models often contain meager measures of
mother's influence; this influence, when included, is often
limited to mother's level of education.

This analysis shows

that mothers wield considerable influence in the educational
experiences of their children and that their influence
should be more systematically included in studies of
educational achievement.
This analysis included a number of maternal measures
and found most of them to be not only significant influences
on a child's choice of academic major, but also
diametrically opposed to the influences of the father.
Fathers with high scores on familial variables tend to
encourage children to pursue technical degree programs;
mothers with high scores on familial variables, conversely,
discourage technical degree programs.

Instead, mothers,

through a variety of means, encourage their children to
pursue careers in health, business, public service, and the
liberal arts.
In traditional status attainment research, measures of
maternal influence have been limited to her level of
education.

This analysis suggests that mother's level of

education is the least useful gauge of her influence.
respect to choice of academic major, mother's level of
education has no significant impact on the choice of
technical versus non-technical major.

With
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Recent research has suggested the need to include more
systematic measures of maternal influence in status
attainment models (Kalmijm 1994, Khazzoom 1997).

Mother's

occupation, for example, is one measure which has gained
recent popularity in status attainment research.

Given the

increasing number of single parent families headed by women
and the rising number of mothers in paid employment outside
the home, mother's occupation presumably is becoming an
important determinant in the family's socio-economic status.
This analysis indicates that mother's occupation is an
important factor in the choice of academic major, but it
works differently than most maternal effects.

Like most

paternal SES effects, mother's occupation encourages choice
of a technical major over a non-technical major.

This

influence is the opposite of most maternal effects.
Instead, most of mothers' influence appears to work
through more emotional and normative channels.

Her interest

in school work, her aspirations for educational attainment,
and her overall impact on her children's lives, not only
encourage the pursuit of non-technical majors, but are much
more consistent and powerful influences on children's choice
of academic major than are mother's education and
occupation.

Interest in school, aspirations, and import are

also the characteristics of the mother which illuminate the
differences between her and the father.

So, while 1, too,
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would advocate including more maternal measures in status
attainment models, I suggest these measures should go beyond
the traditional scope of education and occupation to include
emotional and normative factors.
support that proposal:

This analysis would

The important maternal effects

appear to be different than the important paternal effects - a simple replication and inclusion of traditional father
variables for mother may be neither sufficient nor
productive.

Ill

TABLE 2.6
Descriptive Statistics for Selected Independent Variables
S.D.
0.4996
0.3907
0.2270
6.2723

VARIABLE
Female
African-American
Asian-American
Income

MEAN
.52
.18
.05
19.23

Mother
Education
Occupational Prestige
Cares
Educational Aspirations
Influence
Housewife

13.20
42.25
.86
17.25
2.43
.12

2.2949
16.5410
0. 3435
2.2054
0.6416
0.3347

Father
Education
Occupational Prestige
Cares
College Aspirations
Influence

13.99
42.81
.73
.91
2.29

3.0005
18.4880
0.4461
0.2907
0.7254

.08

0.2715

3.25
1.03

1.2601
0.7615

.90

0.9722

High School Characteristics
Private
Academic Preparation
Math Courses
Science Courses
Other
Cultural Capital
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CHAPTER THREE
SEGREGATED BY SUBJECT;
RACIAL AND ETHNIC DIFFERENCES IN THE FACTORS INFLUENCING
ACADEMIC MAJOR BETWEEN EURO-AMERICANS. ASIAN-AMERICANS. AND
OTHER NON-WHITES

In addition to race and gender, education is a
determinant of status in U.S. society:

The more years of

education an individual receives, the greater the likelihood
that individual will command greater occupational prestige
and higher income.

Because of its impact on status

attainment, researchers have spent considerable time and
effort examining factors which influence level, or years, of
education.
This focus on level or years of education has
superseded an additionally important aspect of education:
content or subject matter.

Content or subject matter,

specifically in the form of academic major in college,
influences, among other things, differential occupational
and rewards (Pascarella and Terenzini 1991).

In particular,

baccalaureate degrees in technical programs lead to more
lucrative early careers than degrees in non-technical
programs (see Table 1.1).^

Engineers and physicists, for

example, had starting salaries in 1993 of $35,004 and
$26,835, respectively; the starting salary for people with
baccalaureates in the humanities was $24,373 and in business
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was $24,555 (Statistical Abstract. 1994)."
Some claim that Asian-Americans have succeeded
economically because, like whites, they choose technical
academic programs, such as engineering, which result in
higher socio-economic status
true?

(Winnick 1990).

But is this

Do Asian-Americans and Euro-Americans choose

different college majors than other non-Asian, non-white
racial groups?

In this analysis, I consider the choice of

academic major for members of different racial groups,
identify what factors influence that choice, and assess
whether these determining factors differ by race.

To

accomplish this, I consider factors identified by the status
attainment tradition which potentially influence a student's
educational experience.

3.1

POTENTIAL EXPLANATIONS
While most research on status attainment and racial

inequality has not focused specifically on academic major,
it has identified determinants which influence the level of
educational attainment.

While these determinants have been

specifically directed toward level of educational
attainment, they, arguably, could also influence choices
made regarding academic major.

I will briefly describe each

of the determinants and explain its applicability to choice
of academic major.
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3.1.1

FAMILY SOCIO-ECONOMIC STATUS

Socio-economic explanations of status attainment
suggest educational structures reproduce the social order;
that is, parents• socio-economic status is an important
determinant in the educational attainment of their children
(Blau and Duncan 1967, Coleman et al 1966, Sewell et al
1967, 1968a, 1968b, 1970),

While the mechanism which

produces this reproduction has never been specified, neoMarxists (Bowles and Gintis 1976, Carnoy 1975, and Levin
1976) refer to the educational impact of family SES as the
correspondence principle: The social relations of schooling
and family life correspond to the social relations of
production such that the class hierarchy of the larger
society is reproduced and reinforced in the educational
system.'
A strict application of the correspondence principle to
choice of academic major would imply that children will
follow directly in the educational and occupational
footsteps of their parents.

Non-Asian, non-white families

are disproportionately represented at the lower socio
economic levels (Statistical Abstract 1994).

If class

position is reproduced in the educational system, as neoMarxists contend, I would expect more non-Asian, non-white
students to choose non-technical baccalaureate programs
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which typically lead to less lucrative jobs.

3.1.2

AC2U3EMIC PREPARATION

The National Research Council (1992) and others
(McDonald, Clarke and Dobson 1990; Hanson, Schaub, and Baker
1992; September 1990; McJamerson 1991; Pearson 1987;
Anderson 1977; and Berryman 1983) use a "pipeline" metaphor
to explain the small numbers of non-Asian minorities in
post-secondary education in the United States.

According to

this metaphor, educational attainment follows a flow of
learning:

"Mainstream" or college preparatory curriculums

in high school result in higher academic achievement which,
in turn, affects admissibility to colleges and universities.
According to this analogy, students participate in postsecondary programs

because they have or lack the necessary

academic preparation with which to enter specific academic
majors.
Gamoran (1987) developed a conceptual model of
educational experiences which highlight important factors in
a student's academic preparation.

Included in Gamoran's

model are the independent variables of student course work
and school resources, and the dependent variable of student
achievement as measured by standardized test scores.
variable represents a different aspect of academic
preparation.

Each
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Coursework
In many schools, there is ability grouping whereby
students, supposedly of the same general academic level, are
assembled together (Levine and Havighurst 1984).

The

rationale for grouping students is to facilitate the work of
the teacher and improve student achievement.

A by-product

of this grouping is differential exposure to college
preparatory material (Oakes 1985).

Those students in the

more academic groups, or higher "tracks", typically have
greater exposure to math, science, and language.

This

differential exposure, and success within the higher tracks,
affects achievement at later points in an academic career
(Temple and Polk 1986 and Rosenbaum 1976).
Curriculum placement is influenced by ability, past
achievement, and socio-economic status (Heyns 1974, Gamoran
and Mare 1989, Vanfossen, Jones, and Spade 1987, Temple and
Polk 1986, Rosenbaum 197 6).

Oakes (1985) contends that race

is an additional factor which affects track assignment:
African-Americans and Hispanic-Americans are
disproportionately over represented in lower tracks; EuroAmericans and Asian-Americans are over represented in higher
tracks (Oakes 1995).
placement,

Despite racial disparities in track

it is unclear if race has an independent effect
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net of ability and class.
(1988), for example,

Eckland (1979) and Lee and Bryk

show a negative effect of being black

on curriculum placement in public schools, but Gamoran and
Mare (1989, page 1165) find that "blacks fortunate enough to
match non-blacks on levels of sophomore achievement and
other social background and school factors enjoy a
substantially higher likelihood of placement in the college
track."
Part of the problem in identifying the relationship
between race and course taking is the reliance of self
reports of students.

Both Gamoran (1987) and Henig (1996)

suggest that non-whites and whites utilize different
criteria in defining curricular programs.

Specifically,

students of color may be more likely to define general
course work as academic or college preparatory.
Be it because of socio-economic status, past
educational experiences, or race, African-American and
Hispanic-American students are disproportionately located in
vocational, general, or non-college preparatory groups at
the high school level^ (Oakes 1985).

These students,

subsequently, often lack the science and mathematical
background needed to begin technical degree programs.

While

many colleges and universities offer remedial classes to
atone for high school coursework deficiencies, the
additional time and expense of taking these classes can act
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as a deterrent to majoring in technical degree programs-

School Resources
Research on educational production has attempted to
discern the effect of resource inputs on high school
outcomes, such as educational achievement.

Starting with

Coleman et al. (1966), research has indicated that
traditional measures of school quality such as class size,
educational level of teachers, religiosity, and facilities
and programs have only small effects on student achievement
(Jencks and Brown 1975, Alexander and Pallas 1985, and
Hanushek 1989).

Like Coleman, Thornton and Eckland (1980)

find, instead, that the main positive effect of attending a
school of higher socio-economic status is associating with
college-oriented peers (see the discussion of social capital
below).
While Gamoran (1987) found that the within-school
influences of tracking and course taking had the greatest
impact on student achievement% he argued that school
resources influence the opportunities made available by the
school and thus set the parameters for student experiences.
Wilson (1987) makes a similar assertion with respect to
inner~city public schools: A deteriorating tax base has
resulted in a decline in the quality of teachers and school
supplies and a mounting pressure to increase class size and
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teacher/pupil ratios.
Recently, there has been a small, but growing, defense
for the position that school resources impact the
educational experience of students (Wenglinsky 1997; Hedges,
Laine, and Greenwald 1994),

Spade, Columba, and Vanfossen

(1997) have found, for example, that attending a school in a
higher social class district positively affects a student's
options for college-preparatory courses.

Attending an elite

private boarding school, net of SES and academic
preparation, positively impacts both a student's performance
on standardized tests (Lee, Smith, and Croninger 1997) and a
student's admissibility to selective post-secondary schools
(Persell, Catsambis, and Cookson 1992).

With respect to

student-teacher ratios, Finn and Achilles (1989) and Arum
(1996) found that smaller ratios positively impact,
respectively, elementary and high school perfoirmance on
standardized tests.

In addition. Card and Krueger (1992)

found that smaller student teacher ratios had a positive
effect on both years of education and future earnings.
Test Scores
There has been considerable debate regarding the
fairness of college entrance examinations to students of
color.

Results of the Scholastic Assessment Test (SAT)

indicate that both race and family income of the test taker
influence test results (Hacker 1992).

Does this indicate

120

that the SAT is biased against low income students and
students of color?
Not necessarily, argues Jacobs (1991), Director of
Academic Support Services for the College Board.

He argpues

that predictive bias is the only legitimate concern of the
SAT.

Predictive bias refers to systematically incorrect

test forecasts of estimated performance.

Statistics

generated by the SAT commonly do not under predict college
achievement by students of color; in fact, the SAT often
over predicts the college achievement of students of color.
In other words, students of color who have a combined
English and mathematics score of 1000 on the SAT will
typically do worse in college than an Euro-American with the
same score.

Supporters of standardized tests claim this

proves the tests are not biased — if the tests were truly
unfair, students of color would do better, not worse, than
Euro-American students with the same score (Farley 1995).
With respect to selection of academic major, the
relevant literature suggests that curriculum placement, high
school resources, and standardized test scores operate under
similar principles and can, therefore, be used in tandem to
reflect academic preparation.

Specifically, the higher the

curriculum placement, the level of school resources, and the
standardized test score, the better a student's academic
preparation.

In turn, I hypothesize that academic
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preparation influences choice of academic major.

African-

American and Hispanic-American students, overwhelmingly
tracked into non-academic courses, concentrated in poor high
schools, and often having poor test scores, lack the
scholastic attributes needed to enter and succeed in
technical academic majors.

As a result, these students

steer themselves, or are steered by others, away from
technical majors such as engineering.

3.1.3

CULTURAL CAPITAL
Weber (1968) argued that elite status groups generate

or appropriate a status culture of distinctive tastes and
styles which works to gain privileged access to scarce
resources for members of that group.

According to Bourdieu

(1977) and Bourdieu and Passeron (1977) , these tastes and
styles of status elites are amenable to "high culture" or
familiarity with arts, literature, music, and drama.
Identification of elites is related to knowledge of these
specific cultural artifacts.

Because high culture is

associated with elites and elites have increased access to
societal resources, familiarity with these particular arts
is referred to as cultural capital.
With respect to education, Bourdieu contends that
schools draw unevenly on the social and cultural resources
of members of a society.

He argues that educators
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communicate more easily with students who participate in
elite status cultures, give them more attention, and, most
importantly, perceive them as more intelligent and capable
than students who lack this "cultural capital".
Specifically, schools utilize particular linguistic
patterns, authority structures, interaction dynamics and
course material which are familiar to children from higher
social statuses.

According to Bourdieu, elite cultural

experiences facilitate a child's adjustment to school and
influence academic achievement, thereby transforming
cultural resources into cultural capital.

Cultural capital,

subsequently, is the individual aspect of status group
membership.
Given the availability and fluidity of cultural
experiences within the United States, DiMaggio (1982) and
Collins (1979) prefer a processual interpretation of
cultural capital.

According to DiMaggio (1982), cultural

capital can be a tool used by low socio-economic students
and students of color to access mobility pathways.

With

respect to education, it may be that students who lack other
status credentials will utilize forms of cultural capital to
increase their acceptability into areas controlled by the
dominant group.

Kalmijn and Kraaykamp (1996) contend that

this strategy has been employed by African-Americans and has
contributed to the black-white convergence in schooling.

123

3.1. 4

GROOP VALUES
Considering the disparate levels of success among the

different racial and ethnic groups in the United States,
Sowell (1981) contends that the socio-historical experience
of each group is responsible for their current social
status.

With respect to education, Sowell argues that it is

the attitude and values of the group which affect their
overall level of attainment.

For example, Puerto Ricans,

according to Sowell, have a limited intellectual tradition
and a short-term perspective which contributes to the
devaluation of education.

Similarly, he argued that the

slavery experience rewarded lack of initiative and evasion
of work and, subsequently, instilled different values in
African-Americans. Conversely, Japanese and Hmong parents
emphasize education of their children as a means of
improving the status of the entire family (McNall, Dunnigan,
and Mortimer 1994).

Social scientists suggest that two

areas in which racial and ethnic groups differ in values and
attitudes are a sense of personal control and the importance
of money.
Fatalism
Ogbu (1978) argues that the socio-historical inequality
of a group in society not only affects their success, but
results in the development of an "oppositional identity"
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which rejects the dominant group's values and cultural
traits.

According to Ogbu, this oppositional identity

allows minority groups to maintain a positive self image in
the face of harsh treatment and attacks on their culture.
This is especially true for minority groups, such as
African- and Native Americans, who did not voluntarily enter
the United States and

whose oppositional cultural frame of

reference defines cultural differences as insurmountable
barriers.

Conversely, voluntary minorities, such as

Japanese Americans, interpret cultural differences as
obstacles to overcome (Ogbu 1995).

Because of this

difference in frame of reference and interpretation,
voluntary minorities are more successful at crossing
cultural boundaries and assimilating into dominant culture.
With respect to education, Euro-American parents and
parents of voluntary minorities, according to Ogbu (1978,
page 235) , teach their children to "persevere in
school...i?ecause they will be rewarded in the future with
desirable social positions and jobs" (Ogbu's emphasis).
Chen and Stevenson (1995) and Kim (1993), for example, found
that Asian-American parents believed that the road to
success is through education and effort.

Others (Bankston

1996 and Bankston and Zhou 1996) contend that it is the
ethnic community and ethnic social structures, such as
religion, which positively affect the probability of future
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education.
Conversely, groups with a history of involuntary
immigration, who have seen that perseverance does not bring
about the same social and occupational rewards for their
group, do not encourage their children to work hard in
school.

Some people of color, Ogbu argues, believe that

effort in school has little reward because tradition and
Euro-American authority will prevent participation in
certain jobs and social circles.'

The result is the

adoption of a fatalistic attitude by some people of color
toward the attainment of educational credentials in
programs, such as technical majors, typically controlled by
whites.
Importance of Monev
With respect to education, different choices made with
respect to academic major could be attempts to realize
differently valued objectives.

Specifically, the education

a student pursues could be an intentionally chosen mean for
attaining valued life goals (Van Vonderen and Hermanussen
1990).

Various researchers, for example, have found that

financial success is an important goal for people of color
and that this goal influences the educational experience.
Rabow and Rodriguez (199 3) found that Hispanic children
believe that financial success comes through educational
achievement; Gaston (1985), conversely, argues that African-
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American males are deluded by the mass media to believe that
the pursuit of professional sports will have greater
pecuniary rewards than the pursuit of education.
Economists who have looked at the choice of academic
major contend that students are influenced in their
educational choices by the expected rate of return to their
educational investment.

Koch (1972), for example, found

that changes in the internal rates of return to specific
degree programs influenced undergraduate participation in
programs.

Specifically, academic majors which offered a

higher monetary compensation were experiencing enrollment
increases while academic majors offering low monetary
compensation were experiencing enrollment declines.

Results

of Cebula and Lopes (1982) support this hypothesis that
expected future earnings are an influential variable in
students' decisions regarding academic major.
As to racial differences in the selection of academic
major, groups which place a greater value on the pecuniary
rewards of education may

pursue technical academic programs

and groups which value non-pecuniary rewards or pecuniary
rewards not associated with education may pursue non
technical programs.

That is, financial remuneration may be

more important to some groups and, as a result, they are
more likely to choose technical majors which offer more
lucrative salaries.
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3.1.5

SOCIAL CAPITAL AND EFFECTS OF SIGNIFICANT OTHERS
In 1987, Coleman and Hoffer introduced the concept of

•'social capital" to

characterize the the impact of human

relationships on the educational experiences of students.
They argue that social capital is inherent in the structure
of the relations between and among actors and that social
capital can augment socio-economic status and ability.

Zea,

Jarama, and Bianchi (1995), for example, found that the
social capital of students of color was in the social
support these students received from family and friends.
While the existence of the tie is the foundation of
social capital, Coleman and social psychologists contend it
is the nature of the tie which gives the relationship
import.

Specifically, significant others, those whose

opinions and attitudes are most valued by an individual, can
affect the behavior of the individual (Mead 1934).

With

respect to education, a parents' aspirations and involvement
in the educational experience of their children and friends'
attitudes toward school can influence the educational
attainment of a student.
Family
Familial ties affect educational attainment through the
normative influence of the adult relatives (Bank, Slavings,
and Biddle 1990; Biddle, Bank, and Marlin 1980; and
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Kerckhoff 1986a).

That is, parents' educational aspirations

for their children and extent of parental interest in
children's education significantly impacted the educational
attitude and persistence of the student.

With respect to

parental encouragement, Sewell and Shah (1968) found that
parental prodding explained 14% to 15% of the variance in
students' college plans; Sewell and Hauser (1975) found
parental aspirations for a college education for their
children accounted for an additional seven months of
educational attainment by these children.

Also important is

parental interest which has been utilized in two ways:

the

amount of praise awarded a student (Reitzes and Mutran 1980)
and the monitoring of the school experience (Lareau 1987).
Praise has a positive impact on college grades; school
monitoring has a positive effect on class performance.
Numerous researchers credit the influence of parents to
the success of Asian-American students.

Asian-American

parents place considerable value on education (Chao 1996 and
Schneider and Lee 1990), set lofty educational standards for
their children (Chen and Stevenson 1995, Fejgin 1995, and
Crystal, Chen, Fuligni, Stevenson, Hsu, Ko, Kitamura, and
Kitamura 1994), and closely monitor their children's
coursework (Chao 1994, 1996 and Fejgin 1995).
If parental ties and involvement affect educational
attainment and achievement, it may also affect selection of
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academic major.

I hypothesize that students with more

parental interaction

may be more likely to pursue more

rigorous academic programs.

Students who come from single-

parent and low-income families with limited time to
intervene in their children's schooling (Lareau 1987), may
be less likely to major in technical academic majors because
they have less parental social capital and interaction.
Friends
Peer friendships are also a potential source of social
capital (Kerckhoff 1986a).

There is inconsistent evidence,

however, regarding the influence process of a student's
friendships.

Some argue that the influence is behavioral:

Biddle et al. (1980) found that student achievement is
related to their friends' academic performance.
argue that the influence is normative:

Others

Sewell and Hauser

(1975) found that having friends who plan to attend college
accounted for an additional 9 months of schooling; Bank et
al. (1990) found that peer norms had significant direct
effects on student persistence.

Hallinan and Williams

(1990) found that students in the academic track in high
school who had a best friend in the academic track had both
higher rates of college attendance and higher rates of
college aspirations.
As with effects in the form of parental support,
effects in the form of peer achievement and aspirations may
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influence selection of academic major as well as educational
achievement.

Students whose friends perform well

academically and plan to attend college may be more likely
to undertake the demands of technical degree programs.

3.1.6

INSTITUTIONAL FACTORS

Research and Teaching
While researchers know that the research/teaching
orientation of a college or university is highly correlated
with its size and selectivity (Astin 1993), few studies have
considered its impact on students* educational experiences.
Those studies which have been done suggest that a college's
or university's orientation toward research or teaching does
seem to affect completion and choice of academic program."'
Students who attend an university with a strong research
orientation are less likely to complete a bachelor's degree
and are more likely to major in engineering than physical
science or business (Astin 1993).

Attending an institution

with a strong liberal arts orientation, and presumably a
high investment in teaching, increases the likelihood a
student will major in the biological or physical sciences
(Astin and Panos 1969).

Liberal arts colleges also

increase the likelihood that black men will enter race
atypical majors (Gurin and Epps 1975).
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Institutional Racism
The Civil Rights Act of 1964 prohibited blatant
discrimination against people of color.

Specifically, Title

VI states that federally assisted programs could no longer
discriminate on the basis of race.

As most colleges and

universities receive federal monies, in the form of student
loans and research grants, Title VI had significant impact
on the practices and policies of institutions of higher
education:
eliminated.

Most forms of conspicuous discrimination were
Many argue, however, that discrimination

against students of color still exists in the educational
system in the form of institutional racism (Jones-Wilson
1990, Leon 1980-81, Casserly and Garrett 1977, Barron 1969,
Williams 1985, Katznelson and Weir 1985, and Farley 1995).
Institutional racism, while a popular descriptive and
explanatory concept, has proven to be a nebulous analytic
abstraction for the social sciences (Williams 1985).
Because of its covert quality, researchers have had
difficulty in operationalizing institutional racism; as a
result, there exist numerous analytical interpretations (see
Williams 1985, for a detailed review of institutional
racism's many renditions).
The only point of complete agreement among analysts is
the conceptualization of institutional racism as the
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impediment of people of color (Rex 1986 and Williams 1985).
Every conception of institutional racism emphasizes the
benefits which accrue to whites as a result of racist
ideologies and institutional practices.

Institutional

racism, delineated in this manner, is defined by its
consequences:

There are advantages for whites and

disadvantages for non-whites.
A number of factors could potentially affect the level
of institutional racism at a given institution.

First,

state controlled institutions, because of their increased
potential for public scrutiny,

may employ greater self-

check mechanisms which would decrease the potential for
racism.

Second, elite colleges and universities have been

charged with discriminating against Asian-American
applicants.

Bunzel and Au (1987) found that Asian-American

applicants at Princeton, Harvard, Stanford, and Brown had a
lower admission rate than Euro-American students despite
their equal or superior academic and non-academic
qualifications.

Third, because of their traditional

opposition to desegregation, schools in the "Adams" states
may be less likely to look for or combat racism in their
institutional practices.

The "Adams" states' are named

after the Adams vs. Richardson case filed by the NAACP Legal
Defense against the Department of Health, Education and
Welfare in 1970.

Many of the schools in these "Adams"
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states ignored, or failed to effectively implement, mandates
from the 1960's to desegregate their educational
institutions.

I will look to see if private control of a

post-secondary institution, eliteness, and a school's
location in an "Adams" state influence the choice of
academic major for people of different racial and ethnic
groups.
Historically Black Colleges: A Special Case for AfricanAmerican Students
According to Wilson (1973) and Rex (1986), the most
effective way to neutralize institutional racism is to move
non-whites into positions typically occupied by dominant
members and provide qualified role models.

Historically

black colleges do this. Staffed predominantly with people of
color (more than 70% of the faculty are non-white according
to Roebuck and Murty [1993]), black colleges provide both a
non-racist environment and qualified role models for
students of color. Research on educational and occupational
achievement of non-whites suggests that, because they are
not plagued by institutional racism, African-Americans who
attend black colleges do better academically (Davis 1994)
and economically (Constantine 1995) ' than those who attend
predominantly white institutions.
If institutional racism does exist at predominantly
white institutions, Jackson's (1984) contention that black
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colleges and universities are the national resource for nonwhite science and engineering manpower may be true.

Studies

indicate that African-American students, in particular, are
more likely to graduate with a technical degree if they
attend a historically black college or university (Trent
1984; Thomas 1985).

If institutional racism is positively

related to the percentage of white representation, I
hypothesize that the ratio of non-whites in technical
academic majors compared to the total ratio of non-white
students will be higher at traditionally black colleges than
predominantly white campuses.

3.2

DATA AND METHODS

3.2.1

DATA: HIGH SCHOOL & BEYOND 2^ HIGHER EDUCATION
GENERAL INFORMATION SURVEY

Respondents
Most of the data for this analysis come from High
School and Beyond (HS&B), a national longitudinal sample of
high school students.

As a follow-up to the National

Longitudinal Study of the High School Class of 1972 (NLS72), HS&B was designed to inform Federal and State policy in
the decade of the 1980's.'
High school seniors and sophomores were first sampled
in 1980; follow-up surveys were done in 1982, 1984, 1986,
and 1992 to track the students' educational and occupational
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careers.

This analysis will use information from

respondents who were seniors during the base year.

It will

also be restricted to those who completed the 1986 follow-up
survey and who completed a baccalaureate degree by 1986.
Implementing these parameters reduces the sample size to
2,359 students.
College and University Information
Characteristics of the colleges and universities these
2,359 students attended comes primarily from the 1984 Higher
Education General Information Survey (HEGIS) of Financial
Statistics (U.S Department of Education Center for
Statistics 1984).

This data set contains financial

information on resources and expenditures for colleges and
universities in the United States.

Specifically, HEGIS

includes information about enrollment size, control of the
institution, endowment, and

monies spent on research and

teaching.
Information in High School and Beyond
HS&B compiled data from five sources: student
respondents, school administrators, teachers, student
transcripts, and parents of selected students.'
Information needed to address the potential explanations of
academic major selection can be found in student responses
and questionnaires completed by school administrators.
Student responses cover a wide range of information.
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including demographic information such as age and household
arrangements, school achievement, cognition, and emotions;
school questionnaires provided information regarding
enrollment, staff, programs, and facilities.
One drawback to using data from the student
questionnaires is the self reported nature of student
information, including family socio-economic information.
In 1984, the National Center for Education Statistics
compiled a report on the quality of responses of seniors to
High School and Beyond questionnaire items (High School and
Beyond 1984).

With respect to family socio-economic status,

NCES compared the responses of students to the responses of
parents to determine validity scores for family background
variables.

The following are the family background

variables to be used in this analysis and the correlation
between student and parental responses:

father's occupation

(.61), mother's occupation (.45), family income (.59),
father's education (.90), and mother's education (.80).

3.2.2

METHOD; THE MULTINOMIAL LOGIT MODELING
This analysis utilizes multinomial logit (MNL) modeling

to distinguish which factors are important in influencing
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the choice of major.

The basic form of the MNL model is:
P(llz,C,B)=__eii:
Ze-'
'€C

Where:

i,j
C
z
6

= alternatives in decision set C,
=
J}, finite choice set,
= attributes of the individual'^,
= k-vector of estimated parameters.

The MNL is designed to analyze discrete (or categorical)
choices and is, therefore, ideally suited to examining
student's choice of academic major.
Interpretations of significant MNL coefficients are
based on the direction of their sign and the numeric value
of the coefficient.

Consider, for example, a coefficient

for the effect of an independent variable on majoring in
liberal arts in an equation where a technical major is the
reference category.

A negative coefficient indicates that

individuals who have higher values on the independent
variable are less likely to choose liberal arts relative to
a technical major.

A positive coefficient indicates that

those with higher values on the independent variable are
more likely to choose liberal arts relative to a technical
major.

Coefficients, when exponentiated and subtracted from

1, are interpreted as the effect of a one unit change in the
independent variable on the likelihood of selecting an
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academic major in the named category relative to the
selection of a technical program, which is the academic
major chosen as the reference category.

"Likelihood" refers

to the odds: the probability of being in the category
divided by the probability of not being in it.

For ease of

interpretation, I use the formula [exp (coefficient) - 1]
*100 to convert the coefficients into percentage differences
in likelihood (Hanushek and Jackson 1977; Aldrich and Nelson
1984).

In this way, the coefficient is transformed from

log-likelihood space into likelihood, or "odds", space.

An

odds ratio of 1.4, for example, means that a one unit change
in the independent variable is associated with a 40%
increase in likelihood of being in that major relative to
the omitted major category.
I also include predicted probabilities where their
incorporation helps illustrate a particular point.
Predicted probabilities, in this analysis, are based on the
assumption that all variables, except for the one discussed,
are held at their mean.
Given the number of variables in the full model, the
number of missing cases was a potential problem.

To ensure

inclusion of most students in the models, I utilized the
mean substitution method to manage missing cases.
Specifically, in the event of missing cases, dummies were
created for the missing values and mean values were
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substituted.

Missing cases were also given a one on a dummy

variable indicating whether or not the variable was missing
for this individual.

Although not shown in the results, the

dummies for missing variables were included in all models.
All missing value dummies proved nonsignificant which
suggests this is an appropriate, if conservative, method of
substitution.

3.2.3

DEPENDENT VIOIIABLE: CHOICE OF ACADEMIC MAJOR
The dependent variable for all models is the major in

which the student received a baccalaureate degree.

The six

digit course classification codes in HS&B are recoded into
five different types of academic programs:

business, health

and life sciences, liberal arts, public service, and
technical.

Differentiation of programs into specific major

category was based on the typical course requirements for
that major, the starting salaries commanded by people with
that major, and the probability of that major leading to
graduate or professional education.

Table 1.2 lists

examples of the fields of study found in each type of
academic program.

Technical majors include engineering,

physics, computer science, mathematics,

3.2.4

and statistics.

CONTROL VARIABLES
Although the gap has decreased recently, research has
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shown a considerable difference in the types of educational
careers chosen by men and women fStatistical Abstract 1994).
The sex of the respondent could be a confounding variable in
each of the models.

To control for its potential impact, I

include sex of the respondent in each of the models as a
control variable.
I further control for female headed households.

HS&B

includes a question regarding the number and type of people
living in the same house as the student at the time of the
baseline questionnaire.

"Mom head" is the variable

representing female headed households when the student was a
senior in high school.

3.2.5

INDEPENDENT V2^IABLES: POTENTIAL EXPLANATIONS

Family Socio-Economic Status
Socio-economic status (SES) for the student is
represented in this analysis by the traditional variables of
family income, mother and father's education, and mother's
and father's occupational prestige.

First, family income is

recoded to represent dollar amounts in thousands.

Second,

with respect to parental education, respondents are asked to
indicate the highest level of education attained by each of
1) the father, stepfather, or male guardian and 2)mother,
stepmother, or female guardianeducation.'^

This is recoded as years of

Third, with respect to mother's and father's
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occupation, students are asked to choose one of eighteen
categories which comes closest to describing the job each
parent possesses.

This categorical response is recoded as a

Duncan SEI score using the average prestige score for the
occupations listed on the questionnaire in each category.'^
Academic Preparation
A pipeline metaphor often attributes the lack of
participation in technical degree programs to deficiencies
in a student's educational background.

While the

deficiencies are most often course work related, academic
preparation must also include the resources of the secondary
school attended, which influences opportunities available to
the student, and standardized test scores, which offer a
uniform measure of student cognitive performance.
Course Work
HS&B discerns a student's course work in a number of
ways which will be useful in this analysis. ""

First, I

measure "college track" by self reports of enrollment in
academic or non-academic (general and vocational) programs.
Second, students are also asked to indicate which of eight %
year increments, with options ranging from none to three or
more years, match the amount of work completed or in
progress since tenth grade in English or literature and
language.

Third, for mathematics and science, students

indicate if they took first and second year algebra.
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geometry, trigonometry, calculus, chemistry, and physics.
Composite variables were developed for years of college
preparatory mathematics and science with the former ranging
from 0-5 and the latter ranging from 0-2.
Test Scores
While standardized test scores, such as the SAT and
ACT, can be thought of as measuring academic preparation,
the scores for seniors in 1980 are not available in HS&B."
Instead, HS&B has comparable standardized tests which
include sections on vocabulary, reading, and mathematics.
I use the English (vocabulary and reading) and mathematics
test results as a proxy for national standardized tests.
School Resources
The impact of school resources has been addressed from
a number of perspectives: public versus private (Persell et
al. 1992), urban versus suburban (Wilson 1987), school
affluence (Gamoran 1987), and student-teacher ratios (Arum
1996 and Card and Krueger 1992).

HS&B has variables which

can address these four issues.
First, I recode school sample into a dummy variable for
private schools, which includes both parochial and other
private high schools.

Second, I recode NORC's utilization

of the CIC urbanization code into dummies for urban,
suburban, and rural.

To address Wilson's concern regarding

depressed tax bases in urban centers, I supplement this
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trichotomy with the average hourly wage in manufacturing in
1980 by SMSA in which the high school is located.

Third, I

measure school affluence in two ways: by the percentage of
economically disadvantaged students at the school and the
average SES of students in the school.

The percentage of

economically disadvantaged students is found on the school
administrators questionnaire.

I calculate the average SES

of the students by taking the HS&B composite measure of
socioeconomic status, which includes family income, father's
occupation, father's education, mother's education, and
material possessions in the

household.

I average this

composite measure by school identification number.

Finally,

a measure of student-teacher ratios is generated by dividing
the school enrollment by staff.
Cultural Capital
A cultural capital explanation contends that
participation in high culture will translate into other's
perception of academic excellence.

High culture is

operationally defined by DiMaggio (1982) as participation in
art, music, and literature.

Following this interpretation,

I cull a cultural capital measure from the baseline
questionnaire in which students are asked to indicate those
high school activities® in which they actively
participated.

Four of the options fit DiMaggio's

operationalization of cultural capital:

debating or drama.
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band or orchestra, chorus or dance, and school newspaper or
magazine.

The high school cultural capital variable ranges

from 0-4 indicating the amount and diversity of
participation in high culture activities.
Values
Fatalism
A value explanation contends that some students have a
fatalistic attitude toward education because they believe
that the returns to education are beyond their personal
control.

HS&B asks six personal evaluation questions which

are used to measure personal control.

I measure "fatalism"

as a value measure of personal control ranging from 6 to 24
based on six responses to a 4-point Likert scale.
Importance of Money
HS&B asks students how important having "lots of money"
is to the respondent; responses include not important,
somewhat important, and very important.

I include this

variable to measure potential interest in a particular
degree because of the anticipated pecuniary rewards.
Social Capital and the Effect of Significant Others
The content of familial ties, with respect to
education, are found in four different questions in HS&B.
First, I recode the following true/false question as a
dummy: "My mother (stepmother or female guardian) keeps
close track of how well I am doing in school."

The same
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question is asked about fathers, step fathers, and male
guardians.

I call these variables "mother cares" and

"father cares".

Second, students are asked to indicate what

their father thinks the student ought to do after high
school.

This variable is recoded as a dummy for father's

aspirations: (1) go to college and (0) other.

Third, in a

similar, but not entirely comparable, question respondents
are asked to indicate how far in school they think their
mother wants them to go.

I call these variables,

respectively, "father's aspiration" and "mother's
aspiration".

Fourth, students are asked to indicate, on a

3-point Likert scale, how much both their mother and father
has influenced their plans for after high school.

I call

these variables "mother's influence" and "father's
influence".
Peers, particularly friends, can also have weighty
influence as significant others.

Respondents were to

indicate in the 1980 baseline questionnaire what their
friends think the student should do after high school and
the level of influence of friends for the student's postsecondary plans.

These measures are recoded into one

variable called "goals of friends".

Students are also asked

true/false questions regarding their best friend's interest
in school, getting good grades, attending class regularly,
and going to college.

Best friend's interest are a measure
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of true responses to the preceding four statements and the
value of their import computed on a scale of 0-4.
Institutional Factors
Teaching and Research
HEGIS includes information on the amount of money in
their budgets allocated for teaching and research.

I recode

that information to represent dollar amounts in thousands.
I divide this dollar amount by total enrollment to get a
budget allocation of the amount of money spent on teaching
and research per student.
Institutional Racism and Black Colleges
An institutional racism explanation contends that
characteristics of the college or university will influence
the participation rate of students of color in various
programs.

Specifically, African-American students may be

more likely to major in technical programs if they attend an
historically black college or university'; all students of
color may be more likely to major in a technical program if
the university is not located in an "Adams" state, is not an
elite institution, or is not a private university.
All HEGIS data sets contain information on the racial
composition of the campus.

This information is recoded into

a dxommy for black colleges and universities.

In the follow-

up surveys of HS&B, colleges and universities were
identified by their Title IV school code, which is the six
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digit numeral assigned by the federal government to each
legitimate post-secondary institution.

This six digit

numeral is used to identify colleges and universities
located in or out of Adams states.

HS&B also has

information regarding the type of control, public or
private, of a given institution.
Elite colleges and universities are selected based on
the percentage of applications accepted, percentage of
applicants enrolled, and combined SAT scores in Barron's Top
50 (1991).

This information was used to code a dummy for

eliteness of college or university.

3.2.6

SPECIFYING MODELS

Table 3.1 shows that most of the differences between
groups, in terms of choice of academic major, are found
between Asian-Americans and other groups.

T-tests indicated

that the following group differences were significant
(p<.05):
1.
2.
3.
4.

Asian-Americans are significantly more likely than
Euro-Americans or Latino-Americans to major in health
related programs;
Asian-Americans are significantly less likely than
African-Americans to major in business or public
service programs;
Asian-Americans are significantly less likely than
Latino-Americans to major in public service programs;
Euro-Americans are significantly more likely than
African-Americans to major in liberal arts.

TABLE 3.1
PERCENTAGE OF RESPONDENTS WHO RECEIVED DEGREES IN MAJOR FIELDS OF STUDY

LatinoAmerican

Native
American

AsianAmerican

AfricanAmerican

EuroAmerican

N=

Health and
Life Sciences

13%

14%

21%

14%

11%

290

Business

35%

24%

27%

38%

34%

817

Public Service

15%

24%

8%

14%

12%

307

Liberal Arts

21%

24%

21%

17%

25%

528

Technical

16%

14%

23%

17%

18%

426

N=

457

21

128

448

1314

2368
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Because of the lack of significant difference in choice of
academic major between Latino-, African-, and Native
Americans, these groups are collapsed into one group called
other non-whites.""
Five models composed of all variables were initially
run.

Three of the models were for each racial category of

Euro-American, Asian-American, and other non-white.

The

other two models pooled all three race groups and included
racial interactions for each variable: one model had EuroAmericans as the omitted category and one model had AsianAmericans as the omitted category.

The models for each of

the racial categories were to determine the significant
factors which influence the choice of academic major for
each racial category; the models with the race interactions
were to determine whether any differences between racial
groups with respect to factors influencing choice of
academic major were statistically significant, as assessed
by the significance of the interaction terms.

These pooled

models are not shown, but their results are referred to in
notes to tables with race-specific models denoting when
coefficients are significantly different by race.
Some variables were not significant in any of the
models.

These variables included the dummies for urban and

rural, the percentage of disadvantaged students at the high
school, hourly manufacturing wage, eliteness, and student-
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teacher ratio at the high school.

These variables were

dropped from the models presented below.
I also ran a separate model for African-Americans in
addition to the more general category of other non-whites.
This was done to determine if attending black colleges and
universities had a significant impact for this group.
Results showed that attending a black college or university
was not a significant determinant of choice of academic
major for African-Americans, so these results are not shown.

3.3

RESULTS
The comparison groups for the analyses are Euro-

Americans, Asian-Americans, and other non-whites.

The

presentation of results takes two approaches; First, what
factors differentially affect

racial groups' choice of

academic major? Second, for each racial group, what factors
influence the choice of academic major?

3.3.1

DIFFERENCES BETWEEN RACIJUii/ETHNIC GROUPS
As Table 3.2b indicates, there is little significant

difference between the factors which influence choice of
degree for Asian-Americans and factors which influence
choice of degree for non-Asians.

Instead, despite few

significant differences in choice of academic program, the
differential influence of factors affecting choice of
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academic major occurs, for the most part, between EuroAmericans and other non-whites (Tables 3.2a and 3,2c).

Differences Between Euro-Americans and Other Non-whites
The majority of the significant differences in factors
affecting choice of academic major of whites and other nonwhites is found in the effects of
students from each group.

academic preparation of

In particular, the effect of

math preparation is significantly different in the choice
each group makes between a public service, health, and
liberal arts compared to technical degrees.

For both whites

and other non-whites, the more math courses a student has in
high school, the more likely that student will major in a
technical program.
stronger for whites.

These effects are generally slightly
One more math class in high school

makes it roughly half as likely that whites or other nonwhites will major in health, public service, or liberal arts
as compared to technical programs.

If other variables are

held at their mean, Euro-American students, for example, who
took calculus in high school have a 31% probability of
majoring in technical degree programs compared to a 2 0%
probability for Euro-Americans who did not take calculus in
high school.

Other

non-white, non-Asian students who took

calculus in high school have a 29% probability of majoring
in a technical degree program as compared to a 21%
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probability for those who did not have calculus in high
school.
Effects of other factors of academic preparation
significantly differ between whites and other non-whites,
but have a less widespread effect.

The number of English

courses a student takes in high school encourages a major in
health over technical degree programs for non-whites, but
the number of English courses is not a significant
determinant of choice of major for whites.

African-,

Latino-, and Native American students have a 3 5%
probability, if other variables are held at their mean, of
majoring in health related programs if they have had three
years of high school English and a 24% probability if they
have had only two years of high school English.
Cultural capital has the opposite interaction as
English coursework

in choice of health or technical major.

The difference between the groups' slopes is significant,
but Euro-Americans with one unit more of cultural capital
are one and a half times (a significant effect) as likely to
major in health programs than technical degree programs,
while other non-whites are not significantly influenced in
their choice of major by their level of cultural capital.
In the choice of public service programs compared to
technical programs, the effects of a fatalistic attitude and
attending college in an Adams state are significantly
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different for whites and other non-whites.

Significant

differences also exist in: one, the effect of mother as head
of household in the choice of health compared to technical
programs; and two, mother's concern for school work and
attending college or university in an Adams state in the
choice of business rather than technical program.

None of

these factors, however, are significant determinants of
choice of academic major for either Euro-Americans or other
non-whites.
Differences Between Asian-Americans and Other Non-Whites
Despite their different representation in areas of
academic major, there are few significant differences
between Asian-Americans and other non-whites in factors
which affect their choice of academic degree.

Only two

factors, the attention mothers pay to high school coursework
and English test scores, are significantly different for the
two groups with respect to choice of academic major.
First, how closely mothers monitor high school
coursework, or "mother cares," affects the choice of
business or public service compared to technical degrees.
In the choice of business or technical programs, mother's
greater attention to coursework has opposite effects for
Asians and other non-whites, but neither effect is a
significant determinant of academic major for either group.
In the choice of public service or technical major, the

TABLE 3.2a
EURO-AMERICAN
DETERMINAKTS OF CHOICE OF TECHNICAL VS. OTHER MAJORS
HEALTH RELATED
e!
Coeffic.
5,94
1.7817**

Female
Family Background
0.0088
Income
Mom Head
7.7923'
Mother's
-0.0448
Education
Father's
Education
-0.0210
Mother's Occ.
-0.0023
Prestige
Father's Occ.
-0.0033
Prestige
Mother
Cares
-0.7541
Father
1.0600*
Cares
Mother's
Aspirations
0.2423**
Father's
0.4009
Aspirations
Mother's
0.1510
Influence
Father's
Influence
-0.1520
High School Characteristics
Private
1.3692**
Mean SES
16.8061

1.01

2422

BUSINESS
Coeffic.
1.0668**

e
2.91

PUBLIC SERVICE
Coeffic.
e^
1.7049**
5.50

LIBERAL ARTS
Coeffic.
0.9934**
2.70

0.0236*
2.2077

1.02
9.09

-0.0049
7.9901'

1.00
2951

0.0034
-0.5645

1.00
.57

.96

-0.0046

.99

0.0798

1.08

0.0567

1.06

.98

-0.0942

.91

-0.0998

.91

-0.0805

.92

1.00

-0.0119

.99

-0.0154

.98

-0.0045

1.00

1.00

0.0098

1.01

0.0201*

1.02

0.0057

1.01

.47

0.5554

1. 74

1.1305

3.10

0.2048

1.23

2.89

-0.1510

.86

0.6505

1.92

0.0319

1.03

1.27

-0.0181

.98

0.0276

1.03

0.1290**

1.14

1.49

0.3468

1.41

0.0989

1.10

0.8214*

2.27

1.16

-0.0776

.93

0.1462'

1.16

-0.1832

.83

.86

0.0332

1.03

-0.4448

.64

-0.2066

.81

0.8965*
16.4554

2.45

0.6612

1.94

3.93

-29.9731
continued

1.1832**
16.9609

3.26
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TABLE 3.2a
EURO-AMERICAN
DEXERMZNANTS OF CHOICE OF TECHNICAL VS. OTHER MAJORS
continued

HEALTH RELATED
e^
Coeffic.
Academic Preoaration
-0.5792** .56
Math
0.3370
1.40
Science
1.00
0.0029
Language
.90
-0.1069^
English
0.0167
1.02
English Test
.88
Math Test
-0.1244**
1.03
0.0283
Fatalism
Importance of
-0.0003
1.00
Money
0.1992
1.22
Friend's Goals
Friend's
.81
-0.2149*
Academics
Cultural
0.3926** 1.48
Capital
Colleqe/Univers itv Characteristics
.56
-0.5747
Private
0.0380
1.04
Adams State
$ Spent on
.92
-0.0883
Research
$ Spent on
0.3550**
1.43
Teaching

** p<.01
* p<.05

BUSINESS
e'
Coeffic.

PUBLIC SERVICE
e'
Coeffic.

LIBERAL ARTS
e'
Coeffic.

-0.4531**
-0.5101**
0.0726
0.1979
0.0247
-0.1100**
0.0309

.64
, 60
1.08
1.22
1.03
.89
1.03

-0.8560**'
-0.2601
0.0372
0.2711
-0.0319
-0.0915*
0.0922^

.42
.77
1.04
1.31
.97
.91
1.10

-0.7357**
-0.4303**
0.1271**
0.0359'
0.0670**
0.0639**
0.0234

. 48
.65
1. 14
1.04
1.07
. 94
1.02

0.4899**
-0.1952

1.63
.82

-0.4013
0.1558

.67
1. 17

0.1795
-0.1824

1.20
. 83

0.0869

1.09

0.0396

1.04

0.0573

1.06

0.1463

1. 16

0.2274

1.26

0.3582**

1.43

-0.2557
0.2957

.77
1. 34

-0.6764
0.2068

.51
1.23

-0.4634
0.0781

. 63
1.08

-0.0229

.98

0.2050

1.23

-0.0525

. 95

94

-0.2487

.78

-0.0590

•

'significantly (p<.05) different from Asian--Americans
significantly (p<.05) different from other non-whites

0.2660**
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TABLE 3.2b
ASIAN-AMERICAN
DETERMINANTS OP CHOICE OP TECHNICAL VS. OTHER MAJORS
HEALTH RELATED
Coeffic.
ef
1.6635**
5.28

Female
Family Background
Income
1.02
0.0241*
10.5
Mom Head
2.3514'
Mother's
.97
Education
-0.0348
Father's
1.00
Education
0.0016
Mother's Occ.
1.00
Prestige
0.0000
Father's Occ.
1.00
Prestige
-0.0025
.64
Mother Cares
-0.4511
2.22
Father Cares
0.7980**
Mother's
1.20
Aspirations
0.1790**
Father's
1.43
Aspirations
0.3577
Mother's
1.32
Influence
0.2768
Father's
.71
Influence
-0.3379*
High School Characteristics
4.12
Private
1.4164**
3.52
Mean SES
1.2 580

BUSINESS
Coeffic.
e_
0.9062**
2.47

1.02

0.0236**
4.8893**
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0.0188

1.02

PUBLIC SERVICE
Coeffic.
e^
1.4276**
4.17

LIBERAL ARTS
Coeffic.
0.7982**

^
2.22
1.02
84.86

-0.0134
3.3353°

.99
28.1

0.0184*
4.4410**

0.0475

1.05

0.0475

1.05

-0.0691*

.93

-0.0919*

.91

-0.0602

.94

-0.0102*

.99

-0.0058

.99

-0.0019

1.00

0.0116*
0.8935'
0.0510

2.44
1.05

0.0135*
5.0809**°'^
0.4346

1.01
161
1.54

0.0090
0.9164
0.0271

1.01
2.50
1.03

0.0019

1.00

0.0411

1.04

0.0901*

1.09

0.2340

1.26

0.3190

1.38

0.5887*

1.80

0.2441

1.28

1.3688*°

3.93

0.2528

1.29

-0.1105

.89

-0.2552

.77

-0.1702

.84

2.53
2.67

0.7714
-1.5111

2.16

1.01

0.9297**
0.9809

.22

1.3411**
0.7430

3.82
2.10

continued
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TABLE 3.2b
ASIAN-AMERICAN
DETERMINANTS OF CHOICE OF TECHNICAL VS. OTHER MAJORS
continued

HEALTH RELATED
Coeffic.
Academic Preparation
-0.5106**
Math
0.2179
Science
0.0485
Language
0.1990
English
0.0318*
English Test
-0.0954**
Math Test
-0.0104
Fatalism
Importance of
0.0727
Money
0,0546
Friend's Goals
Friend's
-0.0828
Academics
Cultural
Capital
0.3279

BUSINESS
Coeffic.

e'

PUBLIC SERVICE
e^
Coeffic,

LIBERAL ARTS
Coeffic.
e^

.60
1.24
1.05
1.22
1.03
.91
.99

-0.2431
-0.5108**
0.0592
0.2391
0.0284*
-0.0843**
0.1521

.78
.60
1.06
1.27
1.03
.92
1.16

-0.2538"
-0.3735**
0.0451
-0.1313
-0.0048
-0.0982**
0.2311

.78
.69
1.05
.88
1,00
.91
1.26

-0.5028**
-0.4514**
0.1517**
-0.4338*'"=
0.0625**
-0.0784**
0.0899

1. 16
65
1.06
. 92
1.09

1.08
1.06

0.6173**
-0.0323

1,85
.97

-0.1391
0.3309

.87
1.39

0.2741*
0.0010

1. 32
1.00

.92

0.0586

1.06

0.0613

1.06

0.0682

1,07

1.39

0.3827

1,47

0.5267

1.69

0.6705

1.96

Colleae/University Characteristics
-0.8115**
Private
.44
-0.5989
.55
Adams State
$ Spent on
-0.01050
.90
Research
$ Spent on
0.2565**
Teaching
1.29

**
*

p<.01
p<.05

. 60
. 64

-0.5645*
-0.2233

,57
.80

-0.8075**
-3.6427**

.45
.03

-0.6339*
0.1322

, 53
1, 14

-0.0167

.98

0.0688

1.07

0.0448

1.05

-0.0780

,92

-0.1564

.86

0.1772**

1. 19

"significantly (p<.05) different from Euro-/Vmericans
"significantly (p<.05) different from other non-whites

TABLE 3.2c
OTHER NON-WHITE, NON-ASIAN
DETERMINANTS OF CHOICE OF TECHNICAL VS. OTHER MAJORS
HEALTH RELATED
e
Coeffic.
5.41
1.6876**

Female
Family Background
0.0188
Income
-1.0602°
Mom Head
Mother's
-0.1180
Education
Father's
Education
0,0646
Mother's Occ.
0.0061
Prestige
Father's Occ.
-0.0062
Prestige
-0.9769
Mom Cares
0.9334*
Father Cares
Mother's
0.1050
Aspirations
Father's
0.6543
Aspirations
Mother's
0.0301
Influence
Father's
-0.5237*
Influence
High School Characteristics
Private
1.0890
Mean SES
2.9625*

1.02

BUSINESS
Coeffic.
e^
0.7193**
2.05

PUBLIC SERVICE
Coeffic,
e^
1.2191**
3.60

LIBERAL ARTS
Coef f ic.
0.4985

1.65

.35

0.0041
0.0964

1.00
1.01

-0.0297
0.1538

.97
1.17

0.0033
0.1781

1.00
1.19

.89

0.0003

1.00

-0,0002

1.00

-0.0500

.95

1.07

-0.0205

.98

-0,0157

.98

-0.0336

.97

1.01

-0.0073

.99

0.0072

1.01

-0.0062

.99

.99
.38
2.54

0.0120

1.01
.49
1.25

0.0083
0.2550''
0.1151

1.01

-0.7203"''
0.2224

1,12

0.0131
-0.0471
0.0398

1.01
.95
1.04

1.11

0.0478

1.05

0.0727

1.08

0.0512

1.05

1.92

0.0803

1.08

0.9655

2.63

0.6796

1.97

1.03

0.4000

1.49

0,0550

1.06

-0.3241

.72

.59

-0.1700

.84

0.1213

1.13

0.0065

1.01

2.97
19.34

0.9532
1.8882

2.59
6,61

0.8854
-0.0724

2.42
.93

1.6504**
1.0915

5.21
2.98

1.29
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TABLE 3.2c
OTHER NON-WHITE, NON-ASIAN
DETERMINANTS OF CHOICE OF TECHNICAL VS. OTHER MAJORS
continued

HEALTH RELATED
e"
Coeffic.
Academic Preoaration
0.3838*°
Math
0.2302
Science
0.1385
Language
0.4695*"
English
0.0329
English Test
-0.0491
Math Test
-0.0308
Fatalism
Importance of
0.2906
Money
0.0275
Friend's Goals
Friend's
-0,0092
Academics
Cultural
-0.1288"
Capital

PUBLIC SERVICE
e'
Coeffic.

LIBERAL ARTS
Coeffic.

. 61
. 64

.68
1.26
1.15
1. 59
1.03
.95
.97

-0.4162**
-0.4349*
0.1044
0.3691**
0.0195
-0.0682*
-0.0617

.66
.65
1.11
1.45
1.02
.93
.94

-0.6102**"
-0.4547*
0.1685*
0.0571
0.0026
-0.1259**
-0.1321"

.54
.64
1.17
1.06
1.00
.87
.88

-0.4938**"
-0.4522*
0.1930**
0.2009'
0.0480*
-0.0730*
-0.0546

1.21
1.22
1.05
. 93
. 95

1.34
1.03

0.8453**
0.3699

2.33
1.45

0.1658
0.8110*

1.18
2.25

0.5624*
0.4500

1.75
1. 57

.99

-0.0839

.92

-0.0526

.95

0.0204

1.02

.88

-0.0284

.97

0.1583

1.17

0.0990

1. 10

-1.2356*
-0.3299"

.29
.72

-1.1882*
-0.3558"

.31
.70

-1.1720*
-0.2871

-0.0939

.91

-0.1902

.83

0.1180

1. 13

0.0177

1.02

-0.0087

.99

0.1744

1.19

Colleae/University Characteristics
.30
-1.2124*
Private
-0.2453
.78
Adams State
$ Spent on
.83
-0.1908
Research
$ Spent on
1.29
0.2607*
Teaching

** p<.01
* p<.05

BUSINESS
e'
Coeffic.

"significantly (p<.05) different from Euro-Americans
'significantly (p<.05) different from Asian-Americans

. 31
•

75

160

greater mother's attention to high school coursework, the
more likely Asians are to choose public service rather than
technical degree programs, but the effect is nonsignificant
for other non-whites.

When mothers monitor their high

school coursework, and all other variables are held at their
mean, Asian-American students have a 21% probability of
majoring in public service programs compared to a 12%
probability of majoring in public service if mothers do not
monitor their coursework.
Second, the number of English courses differentially
affects the choice of major for Asian-Americans and other
non-whites.

As with mother's influence, the number of

English courses taken in high school is not a significant
determinant of major for other non-whites, but significantly
encourages liberal arts degrees for Asian-American students:
For every English course a student takes in high school,
Asian-American students are a third less likely to choose
liberal arts rather than a technical degree.
Differences Between Euro-Americans and Asian-Americans
The effect of more English courses on the choice of
liberal arts or technical degree program is also
significantly different for Asian-Americans and EuroAmericans.

As stated above, for every English course an

Asian-American student has in high school, the student is a
third less likely

to major in liberal arts than a technical

161

degree program, but the number of English courses has no
significant effect for whites.
Most differences between Asian-Americans and EuroAmericans is found in choice of public service versus
technical degree programs.

For the effects of both mother's

influence and number of math courses, there are significant
differences between the two groups.

Mathematics courses

encourage technical majors relative to public service for
both Asian-Americans and Euro-Americans, but the magnitude
of the effect is stronger for Asians.

For every additional

math course in high school, Euro-Americans are .58 times as
likely to choose public service rather than a technical
degree programs, but Asian-Americans are .22 times as likely
to choose public service than technical degree programs.
The greater a mother's influence on the life choices of
an Asian-American child, the more likely that child will
choose a public service rather than a technical degree
program, but the effect is
Americans.

not significant for Euro-

If mother is an effectual force in their lives,

Asian-American students have a 14% probability of majoring
in public service; if mother is not an effectual force, that
probability drops to less than 2%.
The effect of female headed households is significantly
different for Euro- and Asian-American students.

For

neither group, however, is mother headed households a
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significant determinant of choice of academic major.

3.3.2

FACTORS INFLUENCING CHOICE OF MAJOR FOR ALL THREE
RACIAL GROUPS
For most of the factors which potentially influence

choice of academic major, there is no significant difference
in effect between racial groups.

Racial differences in

coefficients for each factor which do exist, but are not
significantly different between groups, are presumably a
reflection of sampling error, exacerbated by the small size
of the nonwhite groups.
Here I discuss variables which impact the choice of
major for members of all three racial categories with the
same sign (although occasionally different magnitude or
significance).

These factors include sex, academic

preparation, and private control of the high school and
college or university.
Sex of the Student
With the exception of the choice between liberal arts
and technical programs for other non-whites, the sex of the
student is one of the most powerful and robust determinants
of choice of academic major.

For all three racial

categories, female students are more likely than male
students to pursue health related, business, public service,
or liberal arts degrees than technical degree programs.
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This is particularly true of health and public service
degree programs where, on average, female students are five
times more likely than male students to choose a health
related degree and four times more likely to choose a public
service degree than they are to choose a technical degree
program.
Academic Preparation
Technical degree programs often require considerable
mathematics and science courses as a component of the major.
It is not surprising, therefore, to find that academic
preparation, in the form of math and science courses taken
in high school, influence the choice of technical versus
non-technical degree.
In general, the more mathematics courses a student
takes in high school, the more likely the student is to
choose a technical rather than non-technical degree program.
Regardless of racial category, students with one more math
course in high school are roughly a third less likely to
choose a health related program than a technical degree and
half as likely to choose a liberal arts than a technical
degree.
For Euro-American students and other non-white
students, the number of math courses in high school also
significantly influences the choice of technical rather than
business and public service programs.

On the average.
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whites and other non-whites are .35 times as likely to
choose a business degree than a technical degree for each
math course they had in high school.

In addition, whites

and other non-whites are roughly half as likely to choose a
public service degree if they had one more high school
mathematics course.
As expected, the student's math test score also
influences the choice of academic major.

In general, the

higher the math test score for students of any racial
category, the more likely the student is to major in a
technical degree rather than health, business, public
service, or liberal arts degree. "

The greatest impact of

math test score is on the choice of public service or
technical degree programs for other non-whites.

In this

case, other non-whites are .13 times as likely to choose
public service rather than a technical degree program for
each one point increase on the HS&B 3 3-point mathematics
test.
The number of science courses a student takes in high
school also influences their choice of academic major.

With

the exception health related majors, the more science
courses a student has in high school the more likely the
student is to choose a technical rather than business,
public service, or liberal arts degree. "

For every racial

group and for each choice of technical rather than business.
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public service, or liberal arts degree, the exponentiated
coefficients range from .60 to .70.

In general, regardless

of racial category, students are a third to 4 0% less likely
to choose business, public service, or liberal arts rather
than a technical degree program the more science classes
they had in high school.
Private Control
Private control of the educational institution appears
to be an influential factor for Euro-Americans, AsianAmericans, and other non-whites.

However, there are

differences between the racial categories:

Euro- and Asian-

American students are influenced in their choice of academic
major by attending a private high school; Asian-Americans
and other non-whites are influenced in their choice of
academic major by attending a private college or university.
Wherever the effects are significant, they are in the
direction of private schooling discouraging technical
majors.
Attending a private high school increases the
likelihood that Euro-American and Asian-American students
will major in health, business, or liberal arts programs
rather than technical degree programs.

The impact of

attending a private high school is most potent in the choice
of health related or technical major.

Euro-American and

Asian-American students who attend a private high school are
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roughly four times more likely to major in a health related
program than a technical degree. Of those attending private
high school, Asian-American students are also two and a half
times more likely to choose business and almost four times
more likely to choose liberal arts rather than technical
degrees; Euro-American students are two and a half times
more likely to choose business and three times more likely
to choose liberal arts rather than technical degrees.
Attending a private college or university significantly
affects the choice of technical versus non-technical degree
for Asian-Americans and other non-whites.

For other non-

whites, attending a private college or university makes them
approximately .3 times as likely to major in health,
business, public service, or liberal arts rather than
technical degree programs.

For Asian-Americans, attending a

private college or university makes them approximately half
as likely to major in health, business, public service or
liberal arts rather than a technical degree.

3.4

DISCUSSION AND CONCLUSION

This analysis augments the status attainment literature
on racial differences in education by focusing on the
choices of academic major made by different racial groups.
While much of the research done in race and ethnic relations
and status attainment has focused on the differences between
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whites and non-whites, I find that Euro-Americans do not
significantly differ in their choice of major from AfricanAmericans, Latino-Americans, and Native Americans.

Instead,

the significant differences in choice of degree program
occur between Asian-Americans and non-Asians.

Specifically,

Asian-American students are significantly more likely to
major in health and technical programs than are non-Asian
students.
While the differences in choice of major occur between
Asian and non-Asian students, significant differences in
factors which affect choice of major occur primarily between
Euro-American students and other non-white, non-Asian
students.

Most of these differences are found in effects of

the academic preparation of the student.

High school

mathematics courses encourage technical majors for both
groups but less strongly for other non-whites.

More high

school English courses encourage non-technical majors for
other non-whites, but have no effect for whites.
The institutional resource of attending private high
schools and private colleges was found to discourage
technical majors.

Other institutional resources had no

effects for any group.

Maternal effects appear to

discourage technical majors, at least for Asian-Americans.
Traditionally, both institutional resources and maternal
effects are missing from status attainment models:
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Institutional resources had, for the most part, been
regarded as inconsequential following the Coleman Report
(1966) and maternal effects are typically subsumed under a
parental rubric which often uses paternal measures as a
proxy.

This analysis suggests that future work in status

attainment would benefit from including measures of
institutional control and maternal effects when possible.
A comparison of measures of institutional control,
which is a robust determinant of choice of academic major
for all racial groups, and maternal concern for school work,
which is one area in which differences in effect are found
between racial groups, illustrates a prevailing pattern in
the findings of this analysis:

Factors in which there are

significant slope differences between racial and ethnic
groups are not the same factors which generally
significantly influence the choice of academic major.

Even

between Asian-Americans and other groups, in which the
biggest difference exists in terms of choice of academic
major, there is little overlap between those factors which
influence the choice of major and those factors which
differentiate Asian-Americans' slopes from other groups.
This observation suggests that there may be other
reasons which may help explain why Asian-Americans are more
likely than other groups to pursue health and technical
degree programs.

First, the MNL procedure used in this
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analysis considers the strength or direction of the effects
of traditional status attainment factors on choice of
college major.

It may be, instead, that racial differences

are better explained by group differences in means rather
than slopes.

Second, this analysis uses factors

traditionally identified as influential to status
attainment.

It may be that other factors, such as

generational status (Ortiz 1986) or receipt of financial
aid/fellowships (Rodriguez 1991,-Turner and Frusciante 1997),
influence degree choice by members of different racial
groups.

While this analysis highlights the different

processes which influence racial group's choice of major,
additional investigation is needed to fully understand why
Asian-Americans are more likely than other racial groups to
major in health and technical degrees.

TABLE 3.3
DESCRIPTIVE STATISTICS OF SELECTED INDEPENDENT VARIABLES
FOR EURO-AMERICANS, ASIAN-AMERICANS, AND OTHER NON-WHITES

VARIABLE

EURO-AMERICAN
Mean
S.D.

ASIAN-AMERICAN
Mean
S.D.

OTHER NON-WHITE
Mean
S.D.

0.5002

.54

0.5005

.56

0.4982

0.3341

.82

0.3849

.86

0.3504

0.6440

2.38

0.6396

2.51

0.6310

High School Characteristics
0.2944
Private
.10

.05

0.2233

.06

0.2406

1.1625

3.78

1.0379

2.95

1.3551

0.7468

1.27

0.7191

.90

0.7683

0.7752
7.2942
4.5798

6.04
26.53
24.64

0.9917
7.7931
4.5775

6. 11

24.38
20.37

0.8783
7.6556
5.4938

1.0056

.59

0.8426

.85

0.9293

. 10

0.3070

.42

0.4933

Female

.50

Family Background
Mother Cares
.87
Mother's
Influence
2.38

Academic Preparation
Math Courses
3.40
Science
1.10
Courses
English
6.07
Courses
30.72
English Test
24.44
Math Test
Cultural
.97
Capital

College/University Characteristics
Adams State
.29
0.4554
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CHAPTER FOUR
INSTITUTIONAL INPLUENCES ON THE CHOICE OF ACADEMIC MAJOR;
THE EFFECT OF BLACK COLLEGES, WOMEN FACULTY. AND HISTORY
OF DESEGREGATION

The college experience has considerable effect on an
individual's life.

The research on higher education (Astin

1993; Pascarella and Terenzini 1991) indicates that college
characteristics can affect: career choices, job performance,
promotion, and future income; psychological well-being and
self concept; and health, family size, and consumer
behavior.
One of the characteristics of college experience found
to have these effects is academic major.

Specifically,

academic major can influence cognitive skills, academic
self-concept, and occupational opportunities and rewards.
With respect to occupational opportunities and rewards,
academic major has its most potent effect in the earliest
stages of one's career (Pascarella and Terenzini 1991).

As

Table 1.1 shows, baccalaureate degrees in technical programs
lead to more lucrative early careers than degrees in non
technical programs."

Engineers and physicists, for example,

had starting salaries in 1993 of $35,004 and $26,835,
respectively; the starting salary for people with
baccalaureates in the humanities was $24,373 and in business
was $24,555 (Statistical Abstract 1994)."
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The relevance of academic major as an institutional
experience is questionable, however, because it can differ
from student to student within a given school.

It is more

appropriate to consider academic major as an individual
option.

As an individual option, academic major is not an

influential characteristic of the institution, but rather is
an individual experience which takes place within an
institution.

With few exceptions (Astin and Panos 1969,

Bielby 1978, Gurin and Epps 1975), conceptualizing academic
major as an individual choice influenced by institutional
characteristics has not been done.
This analysis is an attempt to better understand
academic major as an individual choice affected by
institutional characteristics.

In addition to augmenting

the literature on institutional effects, I also expand the
focus of the status attainment perspective to look at
content rather than years of education.

The status

attainment literature has primarily focused on levels or
years of educational attainment.

Much less is known about

the substance and character of that education.
This analysis contributes to these underdeveloped areas
in the education literature by analyzing the influence of
institutional characteristics on a student's educational
choices and by identifying those factors which influence the
selection of an academic discipline.

Specifically, I
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consider how college and university characteristics affect
students* choice of academic major for the baccalaureate
degree.
Potential institutional influence can be categorized in
three broad areas:

school quality, institutional type, and

historical tradition of the institution.

I will follow a

brief description of these three areas with a description of
my data and methods and the analysis of the effect of
institutional attributes on choice of academic major.

4.1

POTENTIAL INSTITUTIONAL INPLUENCE

4.1.1

SCHOOL QUALITY

The definition of school quality has differed by level
of education:

School quality at the tertiary level often

refers to the selectivity of the student body; school
quality at the secondary level focuses on institutional
resources. In my analysis, I consider the possibility that
resources of colleges and universities, as well as their
selectivity, influence the choice of academic major.
Institutional Resources
Research on school resources has considered not only
available financial assets, but the distribution of those
assets.

The results of this research are varied and

inconsistent.

Starting with Coleman et al. (1966), research

has indicated that traditional measures of school resources
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such as class size, educational level of teachers,
religiosity, and facilities and programs have only small
effects on student achievement (Jencks and Brown 1975,
Alexander and Pallas 1985, and Hanushek 1989).

Like

Coleman, Thornton and Eckland (1980) find that the main
positive effect of attending a school of higher status is
associating with college-oriented peers.
There is a small, but growing, body of research,
however, which has shown that school resources do affect the
educational experience of students (Hedges, Laine, and
Greenwald 1994). In particular, the relative wealth of the
institution and the allocation of those resources to student
instruction have been identified as important.
First, with respect to relative wealth of the
institution, Gamoran (1987) argued that school resources
influence the opportunities made available by the school and
thus set the parameters for student experiences.

Wilson

(1987) makes a similar assertion in a different context:
With respect to inner-city public high schools, a
deteriorating tax base has resulted in a decline in the
quality of teachers and school supplies and a mounting
pressure to increase class size and pupil/teacher ratios.
Second, with respect to the distribution of resources, Finn
and Achilles (1989) and Arum (1996) found that smaller
student-teacher ratios positively affect, respectively.
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elementary and high school performance on standardized
tests.

In addition. Card and Krueger (1992) found smaller

student-teacher ratios had a positive effect on both years
of education and future earnings.
Although the ratio of college/university faculty to
students has not been specifically considered, research on
post-secondary schools suggests that the amount and type of
student and faculty interaction influences a student's
educational experience and career choices.

Specifically,

Pascarella and Terenzini (1979) found, net of student
precollege aptitudes and aspirations, the greater a
student's involvement with faculty, in both a classroom and
non-classroom context, the higher the rate of undergraduate
persistence.

In addition, higher rates of faculty-student

interaction have a direct positive effect on women students
choice of sex-atypical careers (Karman 1973).
The sex composition of the faculty also affects the
educational experience.

The percentage of women faculty has

a direct positive effect on students' satisfaction with the
faculty and students' degree aspirations (Astin 1993).

This

appears to be particularly true for students of color
(Feldman 1993) and female students (Tidball and Kistiakowsky
1976).

In addition, women who graduate from women's

colleges with a high percentage of women faculty have higher
levels of career achievement than women graduates of
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coeducational institutions (Tidball 1974)."
Institutional Selectivity
Persell, Catsambis, and Cookson (1992) found that
attending an elite private boarding school positively
affects a student's admissibility to selective postsecondary schools.

Attending selective post-secondary

schools, in turn, appears to affect positively one's
starting and future earnings (Trusheim and Grouse 1981;
Solomon 1975), a student's persistence and degree attainment
(Stoecker, Pascarella, and Wolfe 1988), and women's choice
of sex atypical careers (Bielby 1978; Ethington, Smart, and
Pascarella 1988).

Attending selective post-secondary

schools can also negatively affect the choice of engineering
as a career (Astin and Panos 1969).
Despite the consistency of these findings, there are
potentially confounding factors.
selectivity is inconsistent:

First, the definition of

In defining selectivity or

quality, researchers have utilized "intensiveness of
investment" (Wachtel 1975), average SAT scores (Trusheim and
Crouse 1981), tuition charges (Smart 1988), and faculty
salaries (Solomon 1975).

Second, quality colleges and

universities start with the advantage of quality students
who, based on precollege characteristics, are more likely to
complete a degree and more likely to command higher salaries
(Pascarella and Terenzini 1991).

Astin (1993) calls this
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effect "progressive conformity," which suggests that student
career choice and progress is influenced in the direction of
the dominant peer groups at that student's college or
university.

Third, elite institutions tend to offer

undergraduate majors in mathematics, science, and the
liberal arts which are closely linked to academic rather
than technical or vocational careers (Jacobs 1986).

This

may account for the pursuit of sex atypical careers by women
students and the lack of engineering students at these
institutions.

4.1.2

INSTITUTIONAL TYPE

Research on institutional type has focused on the
difference between two- and four-year institutions, public
or private control, and the emphasis on research and
teaching.

While my interest in baccalaureate degree

attainment makes most differential impact of two- and fourinstitutions irrelevant to this study, the public or private
control of the institution and its focus on research or
teaching remain viable influences on choice of academic
major.
Public or Private Control
Whether or not an institution is controlled by the
state affects some of the educational experiences of
students. Students who attend public colleges or

178

universities are more likely to have lower grade point
averages (Astin 1993) and are less likely to complete a
baccalaureate program (Smart 1986).

Gurin and Epps (1975)

show that, while this pattern may be true at predominantly
white institutions, historically black colleges show no
difference in baccalaureate attainment between public and
private schools.
The public and private dimension of colleges and
universities can also influence the likelihood of entering
specific occupations.

Graduates of public colleges and

universities are more likely to become engineers and less
likely to enter law or medicine (Pascarella and Terenzini
1991); graduates of private colleges and universities have a
greater probability of becoming teachers (Astin 1993).
The public/private dimension, however, is complicated
by the similarity of public and private schools on a number
of institutional attributes.

For example, both types of

institutions can favor resource acquisition over
undergraduate teaching and advising, can be strongly
research oriented, and can be characterized by inaccessible
faculty (Astin 1993).

Astin speculates that any of the

differences noted above between public and private schools
may be functions of the size, not control, of the
institution.
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Research or Liberal Art-s Orien-tation
Size also influences the effects of a school's research
or liberal arts orientation.

There is also strong evidence

that the orientation of a college or university is highly
correlated with not only its size, but also its selectivity
(Astin 1993).

Information solely regarding the impact of a

school's orientation on students' educational experiences is
relatively unknown.

Astin found that students who attend an

university with a strong research orientation are less
likely to complete a bachelor's degree and are more likely
to major in engineering than physical science or business
(Astin 1993). He and Panos (1969) also note that attending
an institution with a strong liberal arts orientation
increases the likelihood a student will major in the
biological or physical sciences. Others have found that
liberal arts colleges increase the likelihood that women
will enter sex atypical majors (Bielby 1978) and that black
men will enter race atypical majors (Gurin and Epps 1975).

4.1.3

HISTORICAL TRADITION OP THE INSTITUTION

Institutions in the Adams States
The Civil Rights Act of 1964 prohibited blatant
discrimination against people of color.

While most forms of

conspicuous discrimination were eliminated, many argue that
discrimination against students of color still exists in the
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educational system in the form of institutional racism
(Jones-Wilson 1990, Leon 1980-81, Casserly and Garrett 1977,
Barron 1969, Williams 1985, Katznelson and Weir 1985, and
Farley 1995).
Introduced by Carmichael and Hamilton (1967),
institutional racism, while a popular descriptive and
explanatory concept, has proven to be a nebulous analytic
abstraction for the social sciences (Williams 1985).
Because of its covert quality, researchers have had
difficulty in operationalizing institutional racism; as a
result, there exist numerous analytical interpretations (see
Williams 1985, for a detailed review of institutional
racism's many renditions),
The only point of complete agreement among analysts is
the conceptualization of institutional racism as the
impediment of people of color (Rex 1986 and Williams 1985).
Every conception of institutional racism emphasizes the
benefits which accrue to whites as a result of racist
ideologies and institutional practices.

Institutional

racism, delineated in this manner, is defined by its
consequences:

There are advantages for whites and

disadvantages for non-whites.
A number of factors could potentially affect the level
of institutional racism at a given institution, the most
potent being an institution's history of segregation.

181

Because of traditional opposition to desegregation, schools
in the "Adams" states may be less likely to look for or
combat racism in their institutional practices or, because
of court pressure, be more attentive to eliminating
discriminatory practices.

The "Adams" states are named

after the Adams vs. Richardson case filed by the NAACP Legal
Defense against the Department of Health, Education and
Welfare in 1970.

These states include Alabama, Arkansas,

Florida, Georgia, Kentucky, Louisiana, Maryland,
Mississippi, North Carolina, Ohio, Oklahoma, Pennsylvania,
South Carolina, Tennessee, Texas, and Virginia.

Many of the

schools in these "Adams" states ignored, or failed to
effectively implement, mandates from the 1960's to
desegregate their educational institutions.

I will look to

see if a school's history of desegregation influences a
student's choice of academic major.
Historically Black Colleges
Forty years after the Brown vs. Board of Education
decision, which desegregated public schools, whites and nonwhites have achieved parity in secondary school completion
rates, but are still unequally represented in most postsecondary educational arenas rStatistical Abstracts 1994).
Historically black colleges, however, are an exception:
They were formed in the South during the latter part of the
nineteenth century and have since been a main source of
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educational opportunity for African-American youth (Levine
and Havighurst 1984).

Research on educational and

occupational achievement of non-whites suggests that,
because they are not plagued by institutional racism,
African-Americans who attend black colleges do better
academically (Davis 1994) and economically (Constantine
1995)"' than those who attend predominantly white
institutions.
According to Wilson (1973) and Rex (1986), the most
effective way to neutralize institutional racism is to move
non-whites into positions typically occupied by dominant
members and provide qualified role models.

Historically

black colleges do this. Staffed predominantly with people of
color (more than 70% of the faculty are non-white according
to Roebuck and Murty [1993]), black colleges provide both a
non-racist environment and qualified non-white role models
for students of color.
If institutional racism does exist at predominantly
white institutions, Jackson's (1984) contention that black
colleges and universities are the national resource for nonwhite science and engineering manpower would be true.
Studies indicate that African-American students, in
particular, are more likely to graduate with a technical
degree if they attend a historically black college or
university (Trent 1984; Thomas 1985).

In my analysis, I
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consider the influence of historically black colleges on
choice of major.
Institutional Gender
While the evidence suggests that men's colleges, in
general, positively affect male students' career attainment
in business, law, and the professions (Astin 1977), most of
the research on institutional gender has focused on women's
colleges and the effect they have on their students.

Female

students who attend colleges with a high percentage of women
faculty tend to have higher career achievement than female
students who attend coeducational institutions (Tidball
1974) and higher rates of degree attainment (StoecJcer and
Pascarella 1988).

There seems to be inconsistent evidence,

however, on the effect of institutional gender on the
selection of academic major or career choice.

Tidball

(1986, 1985, and Tidball and Kistiakowsky 1976) found that
women's colleges, compared to coeducational institutions,
had higher levels of female graduates who were research
scientists, medical school students, and doctoral recipients
in engineering and physical or life sciences; Gruca,
Ethington, and Pascarella (1988) found no statistically
significant effect of women's colleges on females entering
sex atypical careers.
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4.2

DATA AND METHODS

4.2.1

DATA: HIGH SCHOOL & BEYOND AND HIGHER EDUCATION
GENERAL INFORMATION SURVEY

Respondents
Individual-level data for this analysis come from High
School and Beyond (HS&B), a national longitudinal sample of
high school students.

High school seniors and sophomores

were first sampled in 1980; follow-up surveys were done in
1982, 1984, and 1986 to track the students' educational and
occupational careers.

This analysis will use information

from respondents who were seniors during the base year.

It

will also be restricted to those who completed the 1986
follow-up survey and who completed a baccalaureate degree by
1986.

Implementing these parameters reduces the sample size

to 2,359 students.
College and University Information
Characteristics of the colleges and universities these
2,359 students attended come primarily from the 1984 Higher
Education General Information Survey (HEGIS) of Financial
Statistics (U.S. Department of Education Center for
Statistics 1984) and the Higher Education General
Information Survey (HEGIS) survey of Faculty Compensation.
These data sets contain financial information on resources
and expenditures for colleges and universities and faculty
composition of colleges and universities in the United
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States.

Specifically, HEGIS includes information about

enrollment size, control of the institution, endowment,
monies spent on research and teaching, number of faculty by
gender.
Information in High School and Beyond
HS&B compiled data from five sources: student
respondents, school administrators, teachers, student
transcripts, and parents of selected students."

Information

needed to address the potential explanations of academic
major selection can be found in student responses and
questionnaires completed by school administrators.

Student

responses cover a wide range of information, including
demographic information such as age and household
arrangements, school achievement, cognition, and emotions;
school questionnaires provide information regarding
enrollment, staff, programs, and facilities.
One drawback to using data from the student
questionnaires is the self reported nature of student
information, including family socio-economic information.
In 1984, the National Center for Education Statistics
compiled a report on the quality of responses of seniors to
High School and Beyond questionnaire items (High School and
Beyond 1984).

With respect to family socio-economic status,

NCES compared the responses of students to the responses of
parents to determine validity scores for family background
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variables.

The following are the family background

variables to be used in this analysis and the correlation
between student and parental responses:

father's occupation

(.61), mother's occupation (.45), family income (.59),
father's education (.90), and mother's education (.80).

4.2.2

METHOD: MULTINOMIAL L06IT MODEL

This analysis utilizes multinomial logit (MNL) modeling
to distinguish which factors are important in influencing
the choice of major.

The basic form of the MNL model is:

P(l|z,C,fi)=_^
Se"'
•}eC

Where:

i,j
C
z
R

=
=
=
=

alternatives in decision set C,
{1,...,J}, finite choice set,
attributes of the individual",
k-vector of estimated parameters.

The MNL is designed to analyze discrete (or categorical)
choices and is, therefore, ideally suited to examining
student's choice of academic major.
Interpretations of significant MNL coefficients are
based on the direction of their sign and the numeric value
of the coefficient.

Consider, for example, a coefficient

for the effect of an independent variable on majoring in
liberal arts in an equation where a technical major is the
reference category.

A negative coefficient indicates that

individuals who have higher values on the independent
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variable are less likely to choose liberal arts relative to
a technical major.

A positive coefficient indicates that

those with higher values on the independent variable are
more likely to choose liberal arts relative to a technical
major.

Coefficients, when exponentiated and subtracted from

1, are interpreted as the effect of a one unit change in the
independent variable on the likelihood of selecting an
academic major in the named category relative to the
selection of a technical program, which is the academic
major chosen as the reference category.

"Likelihood" refers

to the odds: the probability of being in the category
divided by the probability of not being in it.

For ease of

interpretation, I use the formula [exp (coefficient) - 1]
*100 to convert the coefficients into percentage differences
in likelihood (Hanushek and Jackson 1977; Aldrich and Nelson
1984).

In this way, the coefficient is transformed from

log-likelihood space into likelihood, or "odds", space.

An

odds ratio of 1.4, for example, means that a one unit change
in the independent variable is associated with a 40%
increase in likelihood of being in that major relative to
the omitted major category.
I also include predicted probabilities where their
incorporation helps illustrate a particular point.
Predicted probabilities, in this analysis, are based on the
assumption that all variables, except for the one discussed.
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are held at their mean.

4.2.3

DEPENDENT VARIABLE: CHOICE OF ACADEMIC MAJOR

The dependent variable for all models is the major in
which the student received a baccalaureate degree.

The six

digit course classification codes in HS&B are recoded into
five different types of academic programs:

business, health

and life sciences, liberal arts, public service, and
technical.

Differentiation of programs into specific major

category was based on the typical course requirements for
that major, the starting salaries commanded by people with
that major, and the probability of that major leading to
graduate or professional education.

Table 1.2 lists

examples of the fields of study found in each type of
academic program.

Technical majors include engineering,

physics, computer science, mathematics, and statistics.

4.2.4

CONTROL VARIABLES

Although the gap has decreased recently, research has
shown a considerable difference in the types of educational
careers chosen by men and women ^Statistical Abstract 1994).
The sex of the respondent, then, could be a confounding
variable in each of the models.

To control for its

potential effect, I included sex of the respondent and
explored the possibility of sex interactions in each of the
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models.

None of the sex interactions were significant.

To control for race, the models were run with race
dummies for African-American, Asian-American, and other nonwhites (which included Latino-American and Native American
students); Euro-American students were the omitted category.
As with sex, I explored the possibility of race interactions
and found none significant.
I also control for familial class background by
including measure for income, mother's and father's
education, and mother's and father's occupational prestige.
Again, there were no significant interactions between
familial class measures and characteristics of colleges and
universities.
High school characteristics were controlled for by
adding a dummy for private high schools and a measure of
mean SES of the high school.

First, I recode school type

into a dummy variable for private schools, which includes
both parochial and other private high schools.

Second, I

calculate the average SES of the students by taking the HS&B
composite measure of socioeconomic status, which includes
family income, father's occupation, father's education,
mother's education, and material possessions in the
household.

I average this composite measure by school

identification number.
Lastly, I control for academic preparation by including
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measures of mathematical and English test aptitudeStandardized test scores, such as the SAT and ACT, are one
way of measuring acaderaic preparation; however, the scores
for seniors in 1980 are not available in HS&B.

Instead,

HS&B has comparable standardized tests which include
sections on vocabulary, reading, and mathematics.

I use the

English (vocabulary and reading) and mathematics test
results as a proxy for national standardized tests.

4.2.5

INDEPENDENT VARIABLES

School Quality
Selectivity
Selective colleges and universities were identified in
Barron's Top 50 (1991) by the percentage of applications
accepted, percentage of applicants enrolled, and combined
SAT scores.

This information was used to code a dummy for

selectivity of college or university.
Resources
HEGIS includes information on the amount of money in
college and university budgets allocated for teaching and
research.

I recode that information to represent dollar

amounts in thousands and divide this dollar amount by total
enrollment to get a budget allocation of the amount of money
spent on teaching and research per student.
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Faculty Characteristics: Ratio and Percent Women
The number of women faculty at a given institution was
divided by the total number of faculty to determine the
percentage of women faculty at that institution.

To

determine the student/faculty ratio, the total student
enrollment of a college or university was divided by the
total number of facultyInstitutional Type
Research
The amount of money allocated in a college or
university budget for research was recoded into thousands of
dollars.

This number was divided by the total budget,

recoded into thousands of dollars, allocated to research and
teaching.

The resulting percentage indicates the monetary

commitment, and institutional orientation, toward research
as compared to teaching.
Private Colleges and Universities
HEGIS has a variable which identifies which colleges
and universities are controlled by the state, church, or are
independent.

This information is recoded into a dummy

variable for private colleges or universities, which
includes both independent and church controlled
institutions.

Because the literature suggests that the

effects of institutional control are confounded by size of
the institution, I included a measure for student enrollment
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whenever the dummy for private college was introduced in a
model.
Historical Tradition
Adams States
In the follow-up surveys of HS&B, colleges and
universities were identified by their Title IV school code,
which is the six digit numeral assigned by the federal
government to each legitimate post-secondary institution.
This six digit numeral is used to identify colleges and
universities located in or out of Adams states.
Historically Black Colleges and Women's Colleges
Information from HEGIS on the racial composition of the
campus is used to generate a dummy for black colleges and
universities.

HEGIS also has information on the gender

composition of the campus.

This information is used to

generate a dummy for women's colleges and universities.
Missing Cases
Given the number of variables in the full model, the
number of missing cases was a potential problem.

To ensure

inclusion of most students in the models, I utilized the
mean substitution method to manage missing cases.
Specifically, in the event of missing cases, dummies were
created for the missing values and mean values were
substituted.

Missing cases were also given a one on a dummy

variable indicating whether or not the variable was missing
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for this individual.

Although not shown in the results, the

dummies for missing variables were included in all models.
All missing value dummies proved nonsignificant which
suggests this is an appropriate, if conservative, method of
substitution.

4.2.6

SPECIFICATION OF THE MODEL

Models were initially run with all the control and
independent variables included.

With respect to the

independent variables, most were not significant
determinants of choice of academic major.

The exception to

this were black colleges, colleges with a greater percentage
of women faculty, and colleges in the Adams states. All
significantly affected choice of academic major.
Before reducing the model to include only the control
variables, black colleges, percentage of women faculty, and
Adams states, I checked for significant interactions between
the independent variables and the control variables.

None

of the interactions with race, sex, or familial class
measures were significant.

Interactions with mathematics

and English test aptitude were significant with the three
institutional variables of black colleges, Adams states, and
percentage of women faculty.
Because the import of black colleges is often linked to
institutional racism, I attempted to discern the effects of
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black colleges in states that had resisted mandates to
desegregate (the Adams states) and those that had not.

76

percent of black colleges are located in Adams states; as a
result, the number of black colleges in non-Adams states
(33) was too small to provide fruitful interpretation.
I also ran the models by, first, limiting the sample to
black colleges and, second, by limiting the sample to
African-Americans.

Neither specification of sub-samples

differed significantly from the results of using the sample
in its entirety.
The interpretation of this analysis, then, will focus
on the effect of black colleges, location in an Adams state,
and percentage of women faculty of the college and
university on choice of academic major for all students in
the sample.

This analysis will also consider how academic

preparation, defined by math and English test aptitude,
interacts with black colleges, Adams state colleges, and
colleges with a higher percentage of women faculty to
influence choice of major for the baccalaureate degree.

4.3

RESULTS AND DISCUSSION

4.3.1

MATH PROCLIVITY

Typically, the more mathematics courses a student takes
and the higher the mathematics score, the more likely that
student is to major in a technical major compared to a non
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technical major (Simpson 1997).

The National Research

Council (1992) and others (McDonald, Clarke and Dobson 1990;
Hanson, Schaub, and Baker 1992; September 1990; McJamerson
1991; Pearson 1987; Anderson 1977; and Berryman 1983) use a
"pipeline" metaphor to explain this phenomenon.

According

to this metaphor, educational attainment follows a flow of
learning:

Students participate in post-secondary programs

because they have or lack the necessary academic preparation
with which to enter specific academic majors.

Students with

both a strong background in math and a displayed proficiency
in mathematics are more likely to enter technical fields
which have stringent mathematical components to their
programs.
Results of this analysis suggest that among those who
do not attend a historically black college and a school not
in the Adams states, students with higher math test scores
are more likely to major in technical majors relative to
non-technical majors (see "mathtest," Table 4.1).
Specifically, for each additional point on the 3 3-point math
test, a student who attends a non-Adams' state, non-black
college is 12% less likely to major in health than technical
programs, 14% less likely to major in business than
technical programs, 18% less likely to major in public

TABLE 4.1
INSTITUTIONAL EFFECTS ON THE CHOICE OF ACADEMIC MAJOR
HEALTH
e
Coeffic.
0.6893* 1.99
Aaian-Amer.
1.11
African-Amer. 0.1023
other
1.46
Non-Whites 0.3761
1.5958**
4.93
Female
Familial Class Background
Income
0.0233* 1.02
Mother's Educ. 0.0069
1.01
Father's Educ. 0.0317
1.03
Mother's Occupational
Prestige
-0.0008
1.00
Father's Occupational
Prestige
0.0005
1.00
Academic Preparation
Math Test
-0.1222** .88
English Test -0.0092
.99
High School Characteristics
Private
-0.0003
1.00
Mean SES
0.3124
1.37
College/University Characteristics
Adams State
-1.6470
.19
Adams*Math
0.0173
1.02
Adams*EngliBh 0.0415
1.04
Black College 0.0685
1.07
Black*Math
0.0226
1.02
Black*English-0.0400
.96
% Women
Faculty
-2.3149
.10
% Women Faculty*
English
0.1348
1.14
* p<.05
** p<.01

BUSINESS
e

Coeffic.
-0.3621
-0.2014

PUBLIC SERVICE
Coeffic.
e

.82

-0.8307*
-0.9883**

.44
.37

-0.0430
0.9748**

.96
2.65

-0.3336
1.5949**

.72
4.93

0.0258**
0.0369
-0.0552

1.03
1.04
.95

-0.0108

0.0864
-0.0727

.99
1.09
.93

-0.0115*

.99

-0.0080

0.0093*

1.01

-0.1540**
-0.0332

.86
.97

0.0711
0.0543
0.1217
-0.0204
0.0131
-0.9492
0.0982
-0.0648

.70

LIBERAL ARTS
Coef f ic.
-0.1319
-0.3934
0.1098
0.9630**

e**
.88
.67

1.12
2.62

0.0196*
0.0957
-0.0368

1.02
1.10
.96

.99

-0.0059

.99

0.0088

1.01

0.0087

1.01

-0.1956**
-0.0732*

.82
.93

-0.1367**
-0.0229

1.07
1.06

-0.2602
-1.6442

.77
.19

0.1525
-0.1588

1.16

1.13
.98

-0.0850
-0.0176

.92
.98

1.25
.92

1.01

0.0180

1.02

.39
1.10
.94

-1.1606
0.0895
-0.0197

.31
1.09
.98

0.2262
-0.0846*
0.0589*
-1.9803
0.3054**
-0.1764**

.00

-10.366**

.00

1.23

0.2598**

1.26

-5.2668*

.01

-6.6015*

0.1852*

1.20

0.2052

.87
.98

.85

1.06
.14
1.38
.84

\o
0\

197

TABLE 4.2
DESCRIPTIVE STATISTICS FOR SELECTED IKDEPENDENT VARIABLES

Mean
Asian-American
African-American
Other Non-White
Income
Math Score
(0-33 points)
English score
(0-27 points)
Colleges in
Adams State
Historically
Black Colleges
Percentage of
Women Faculty

Standard Deviation

.05
.19
.20
19.23

.2270
.3907
.4011
6.2723

22.86

5.3389

28.02

8.0632

.33

.4707

.27

.4447

.31

.1020
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service than technical programs, and 13% less likely to
major in liberal arts than a technical program.
Among students at non-black colleges, this inclination
to choose a technical major rather than a liberal arts major
by students with high math ability is slightly stronger
within the Adams states.

For each additional point on the

mathematics examination, students who attend a non-black
college or university in an Adams state are 20% less likely
to major in a liberal arts program than a technical program
(see Table 4.3).

At non-black colleges and universities in

non-Adams states, students are 13% less likely to major in a
liberal arts program relative to a technical program.
Black Colleges and Universities: An Unusual Case
At black colleges and universities, however, math
proclivity does not result in a greater likelihood of
choosing a technical major.

At black colleges and

universities, students with greater demonstrated math
proficiency are more likely to major in liberal arts
programs than in technical degree programs.

Whereas each

additional point on the 33-point math test decreases the
likelihood of majoring in the liberal arts (versus technical
degrees) by 13% at non-black colleges in non-Adams states,
it increases it by 18% at historically black colleges in
non-Adams states (see Table 4.3).

In Adams states, each
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TABLE 4.3
EFFECTS OF TEST SCORES^ ON MAJORING
IN THE LIBERAL ARTS RELATIVE TO TECHNICAL PROGRAMS
FOR VARIOUS TYPES OF INSTITUTIONS:
Result:s from In'teractilve Models In Table 4.1

EFFECTS OF
MATH TEST SCORE
Coeffic.
BLACK COLLEGE
Non-Adams State
Adams State
NON-BLACK COLLEGE
Non-Adams State
Adams State

1687
0841

1.09

-.1367
-.2213

.80

NON-BLACK, NON-ADAMS COLLEGE
20% Women Faculty-^
40% Women Faculty

1.18

.87

EFFECTS OF
ENGLISH TEST
Coeffic.
1993
1404

.87

0229
0360

98
04

0291

03

0810

08

. 82

NOTE: Effects in this table assume other variables interacted
with the test score are 0. For example, effects of math scores
on black and non-black colleges assume a non-Adams state.

'Effects listed for black colleges and Adams colleges are
computed by adding the coefficient for math test score from the
coefficient for the interaction of math test score and college
characteristic (see Table 3).
-The average percentage of women faculty at colleges and
universities is 30% with a standard deviation of .1. Twenty and
forty percent women faculty represent, respectively, the
percentage of women faculty one standard deviation above and one
standard deviation below the mean.
^The effects listed for women faculty are computed by
multiplying the interaction coefficient for percent women
faculty and English test by the percentage of women one standard
deviation above and below the mean. The coefficient for English
test score is then added to this amount.
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additional point on the math test increases the likelihood
of majoring in the liberal arts (relative to technical
programs) by 9% at black colleges.
Why are students with demonstrated math ability, who
attend black colleges and universities, less like to major
in a technical program relative to a liberal arts program
than other students at historically black colleges with less
math ability?
A possible explanation for why students at historically
black colleges with displayed math proficiency are less
likely to pursue technical degrees than students at
historically black colleges with lower math test scores
concerns the mission statements of colleges and
universities.

Barthelemy (1984) and LeMelle and LeMelle

(1969) suggest that historically black colleges do more than
simply educate students; they create a sense of group
identification among African-Americans and encourage an
agenda of political activism.

If the mission of

historically black colleges is different than that of
predominantly white schools, it could influence a student's
choice of major.

Math scores may be irrelevant as promising

academic students are encouraged to pursue an educational
pathway that will have the greatest political outcome.

If

law school is a proxy for political inclusion, good students
at historically black colleges would pursue the academic
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program that would have the greatest impact on entrance into
law school:

a broad liberal arts education (Munneke 1990).

It may also be that a broad liberal arts education is
encouraged of all students at historically black colleges,
so the outcome is that students strong in math are as likely
as other students to pursue non-technical degree programs.

4.3.2

ENGLISH PROCLIVITY
As shown in Tables 4.1 and 4.3, English test scores

interact with the following college characteristics:
location in an Adams state, being a historically black
college, and having a high percentage of women faculty.

In

general, having a higher score on the standardized English
test results in students being more likely to choose liberal
arts rather than a technical degree.

This is particularly

true at colleges and universities located in the Adams
states and colleges and universities with higher percentages
of women faculty (see Table 4.3).

At a non-black college in

the Adams states, each 1 point increase on a 27-point
English test results in students being 4% more likely to
major in the liberal arts relative to a technical degree
program.

At non-black, non-Adams state colleges and

universities where the percentage of women faculty is one
standard deviation above the mean, or where women are 40% of
the faculty, students are 8% more likely to major in the
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liberal arts relative to technical degree programs, whereas
the analogous increase is only 3% where women are 20% of the
faculty (Table 4.3).
The effect of English test scores work differently at
historically black colleges and universities.

Students with

a one-point higher English test score at historically black
colleges and universities both in and out of the Adams
states are, respectively, 13% and 18% less likely to major
in liberal arts relative to a technical degree program.

4.3.3

THE INFLUENCE OP SEX AND RACE OP THE STUDENT

Sex of the Student
Net of other variables, being female influences the
choice of non-technical degrees over technical degree
programs.

Female students are more likely than male

students to pursue health related, business, public service,
or liberal arts degrees than technical degree programsThis is particularly true of health and public service
degree programs where, on average, female students are five
times more likely than male students to choose a health
related or public service degree than they are to choose a
technical degree program.

With respect to business and

liberal arts degrees, women are two and a half times more
likely than men to pursue these programs rather than a
technical degree.
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Race of the Student
Race of the student is an important factor in the
choice of major if the student is Asian- or AfricanAmerican.

Compared to Euro-Americans, Asian-American

students are 99% more likely to major in a health related
program than a technical degree program, net of individual
and college characteristics.

Asian-American students are

also roughly half as likely as whites to major in public
service than technical degree programs.

Like Asian-American

students, African-American students are 63% less likely than
Euro-Americans to choose public service than a technical
degree program.

For other non-whites, race does not appear

to be an influential factor net of college and university
characteristics.

4.4

DISCUSSION AND CONCLUSION
In general, institutional characteristics of colleges

and universities have limited impact on the selection of
academic major of students-

Only three institutional

characteristics—racial composition of the campus, its
history of desegregation, and percentage of women faculty—
influence a student's choice of baccalaureate program.
While attending a college or university in an Adams
state or a college or university with a relatively high
percentage of women faculty exacerbates traditional patterns
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of influence of academic preparation on choice of
baccalaureate major, historically black colleges interact
with academic preparation to exert counter normative
influences on choice of major.

At colleges and universities

in the Adams states and with relatively high percentages of
women faculty, higher math scores typically encourage the
choice of technical degree programs and higher English
scores typically encourage the choice of a liberal arts
degree.

Conversely, the higher the math test score of a

student at a historically black college, the more likely the
student is to major in the liberal arts; the higher the
English test score of a student at a historically black
college, the more likely the student is to major in a
technical degree program.
I speculated that students with higher math test scores
at historically black colleges may pursue liberal arts
degrees because of the mission statements and educational
philosophies of the black colleges.

In addition, there may

be two other factors influencing this unusual finding and
the finding that higher English test scores at black
colleges have the effect of increasing the likelihood of
majoring in a technical program.

First, while the

correlation coefficient of math test score and English test
score at historically black colleges, .62, is not
exceptionally high, the unexpected results found at black
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colleges could be a function of multicollinearity.

Given

the relatively small sample size of students attending
historically black colleges, 138 of 2368, it may be
statistically difficult to differentiate the effect of both
math and English test scores for these students.
Second, in addition to issues of multicollinearity, the
non-normative faculty at historically black colleges and
universities may have an effect.

Traditionally, most

colleges and universities in the United States, with the
exception of historically black colleges, have been staffed
with a predominantly white faculty.

Black colleges deviate

from this tradition and also deviate from the traditional
influence of academic preparation on the selection of
academic major.

Issues of multicollinearity aside, it may

be that a non-normative faculty composed of relatively large
portions of people of color, working within the holistic
mission statements of historically black colleges, may
influence students with high math and English scores to
choose non-normative academic majors.
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CHAPTER FIVE
CONCLUSIONS AMD IMPLICATIONS

CONCLUSIONS
This dissertation is an attempt to better understand
the factors which influence the choice of academic major for
the baccalaureate degree.

Specifically, I examine: 1) how

familial characteristics affect the process of individual
selection of specific academic disciplines for the
baccalaureate degree; 2) race differences in the factors
that affect selection of academic major; and 3) how
institutional characteristics influence the choice of
academic major.

After a brief reiteration of the findings

in these areas, I will discuss the theoretical and policy
implications of these results and finish with suggestions
for additional and future research on factors influencing
the selection of academic major.
First, unlike years of education, content of education
is influenced by mothers more than fathers.

In particular,

a mother's social psychological attributes and
characteristics are more likely to influence a student's
choice of academic major than the father's social
psychological attributes or either the mother or father's
socio-economic characteristics.

In general, mothers

encourage their children to pursue non-technical degree
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programs; fathers, when influential, encourage their
children to pursue technical degree programs.

The one

exception to this pattern is mothers who occupy jobs with
high occupational prestige:

Their influence is similar to

fathers in that they encourage technical degree programs
over non-technical degree programs.
Second, race differences in the selection of academic
major are inconsistent with race differences found in the
comparison of slopes for factors which influence the process
of selecting a major.

Most of the significant differences

between racial groups with respect to the selection of
academic major occur between Asian-Americans and non-Asians;
Asian-Americans are more likely to major in technical or
health related majors.

Contrarily, most of the slope

differences between racial groups, which represents how
factors differentially affect the process of selecting a
major, occur between Euro-Americans and non-Asian, nonwhites.

Many of the significant differences between these

two groups' slopes are found in the effect of academic
preparation of the students.

High school mathematics

courses encourage technical majors for both groups but less
strongly for other non-whites.

More high school English

courses encourage non-technical majors for other non-whites,
but have no effect for whites.
Third, while most of the institutional characteristics
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had no influence on the choice of academic major, attending
a historically black college had interesting effects.

In

general, higher scores on a mathematical test make a student
more likely to choose a technical major relative to a
liberal arts degree; higher scores on an English test make
students more likely to choose a liberal arts degree
relative to a technical major.

Historically black colleges

interact with both math and English test score to produce
the opposite effect:

Students with higher math scores at

historically black colleges are more likely to major in the
liberal arts; students with higher English scores at
historically black colleges are more likely to major in a
technical program.

S.1

THEORETICAL CONTRIBUTIONS

5.1.1

Fl^ILIAL FACTORS

Until recently, the tradition in the status attainment
literature has been to conceptualize both maternal and
paternal influence as a single unified force.

Typically,

researchers have referred to this combined effect as
"parental" influence.

In theory, parental influence has

included both mothers and fathers; in practice, parental
influence has been measured primarily by paternal attributes
such as occupational status, years of education, and yearly
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income.

Separate measures for maternal influence have been

scarce and, when included, have been limited to mother's
years of education.
Recently, researchers have been advocating the
inclusion of maternal measures in models of status
attainment.

In particular, these researchers have suggested

that status attainment models account for mother's
occupational prestige, given the increasing numbers of women
and mothers in the work force.
This analysis suggests that both past and present
practices of including mothers in status attainment models
are flawed.

First, past models, if including maternal

measures, have limited those measures to mother's years of
education.

According to this analysis, the effect of

mother's education on choice of academic major is
negligible.

Second, current research which includes

mother's occupational prestige may simply be reinforcing the
paternal measures already in the model.

This is

particularly true if mother has a job which is fairly high
in occupational status.
Mother's unique contribution, instead, appears to be in
her social psychological influence.

In particular, when

mothers are important figures in the lives of their children
and when they are concerned about their children's school
work and educational aspirations, they can be influential in
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their children's choice of academic major.

In addition,

this influence is often stronger and distinctly different
from father's influence, with mothers encouraging pursuit of
less technical majors.
I am not suggesting that mother's education and
occupational prestige be eliminated from status attainment
models; instead, I am recommending that social psychological
influence be considered in addition to socio-economic
attributes.

5.1.2

RACE
Racial differences in educational experiences have

garnered considerable attention from sociologists of
education.

Traditional status attainment explanations,

which have typically focused on black-white issues, are
relatively good at highlighting the differences between
whites and other non-Asian people of color.

In terms of

choice of academic major, however, the difference between
whites and other non-Asian non-whites is NOT the most
interesting comparison.

Instead, most of the significant

differences between racial groups in choice of academic
major occur between Asians and non-Asians.

A comparison of

slopes of factors affecting choice of academic major,
however, indicates little difference between Asians and nonAsians.

This suggests that there may be other, unaccounted
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for, variables which influence Asian-Americans to more
frequently choose technical and health degrees and other
racial groups to more frequently choose business, public
service, and liberal arts degrees.
While most of the difference in choice of major exists
between Asian-Americans and non-Asians, the differences in
factors which affect choice of major exist primarily between
Euro-Americans and other non-Asian, non-whites.

Most of

these differences between non-Asian people of color and
whites are predominantly in the effects of academic
preparation.

High school mathematics courses encourage

technical majors for both groups but more strongly for
whites.

While there is no effect for whites, more high

school English courses encourage non-technical majors for
other non-whites.
These findings suggest that future conceptualization of
racial issues in education need to: 1) account for AsianAmerican, as well as African-American, identification; and
2) include control measures for academic background,
particularly in mathematics.

5.1.3

HISTORICALLY BLACK COLLEGES
While research on the college experience will often

control for racial identity of the student, it rarely
controls for racial composition of the college or
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university.

This may be because most college and university

campuses are predominantly white:

Of the roughly 3,100

colleges and universities in the United States, only 109 of
them are historically black colleges with a predominantly
non-white student body (Roebuck and Murty 1993).
While the percentage of colleges and universities which
are historically black is small (4%), the number of AfricanAmericans educated at these institutions is substantial.

In

1985, 37% of the bachelor degrees, 3 0% of the master's
degrees, and 31% of the professional degrees awarded to
African-Americans were conferred by historically black
colleges.
In addition to accounting for a significant number of
college-educated African-Americans, historically black
colleges appear to operate differently than predominantly
white colleges and universities.

This analysis suggests

that historically black colleges and universities interact
with standardized test scores differently than predominantly
white campuses.

This interaction results in an unexpected

influence of math performance on choice of academic major.
If the process of influence at historically black colleges
is different with respect to choice of academic discipline,
it may also be different with respect to other types of
collegiate educational experience and educational
aspirations.

This research suggests that in addition to
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racial identity of the student, the racial composition of
the campus influences students' educational experiences.

5.2

POLICY IMPLICATIONS
Choice of academic major is important because it

influences differential occupational rewards and options;
differential occupational rewards and options, in turn,
result in a stratified society where some members can
command higher salaries, better benefits, and higher
prestige.

If equalizing opportunity and eliminating

inequality by race and sex is a social goal, academic major
and, as a consequence, professional occupation must be
desegregated by race and sex.
Increasing the diversity of employees is a goal
espoused by many companies in the United States.

In

particular, much attention is given to the deficit of women
and people of color in the technical professions.

Attempts

to change employee racial and gender representation have
included financial inducements in terms of scholarships for
study and sign-on bonuses, and occupational awareness
programs such as "Daughters to Work."
This dissertation suggests that these attempts to
increase the number of women and people of color in
technical programs will have limited success.

First,

academic scholarships presume that women and people of color

214

have the necessary academic backgrounds to begin and
complete technical degree programs.

Repeatedly, this

analysis indicated that mathematical preparation was a key
factor in the choice of technical degree programs:

The

stronger the mathematical preparation, the more likely the
student was to major in a technical area.

It may be that

non-Asian people of color lack the necessary math skills to
succeed in a technical degree program.

The descriptive

statistics on math courses taken by each racial group
indicate that, in general, Asian- and Euro-Americans have
had an extra year of math in high school compared to nonAsian, non-white students.

In addition to academic

scholarships, or perhaps in place of, women and non-Asian
people of color should be encouraged to increase their
mathematical preparedness by taking more math classes in
high school.

Instead of a financial incentive upon college

entrance, a better use of the money may be a financial
incentive for students still in high school to take more
mathematics courses.
Second, sign-on bonuses presume that money is important
to people.

This analysis suggests that money is an

important issue for members of all racial groups, but only
in the choice between technical and business degrees.

When

money is more important, the student is mistakenly more
likely to major in business relative to a technical degree
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program, despite the higher salary rewards of a technical
degree.

This pursuit of business by those concerned about

money may reflect different assumptions about salary
trajectories, namely that salaries for business jobs start
low but go up while technical jobs start high but do not
rise.

It may also be that students majoring in business for

a baccalaureate degree are planning to attend graduate
school to obtain a Master's in Business Administration,
which has considerably higher salary rewards than a
baccalaureate business degree.
While sign-on bonuses may work to attract students who
are already majoring in technical degrees and seeking
technical occupations, the finding on the importance of
money would suggest that sign-on bonuses have relatively
little impact on increasing the number of people of color
majoring in a technical degree program and opting for a
technical occupation.
Third, begun in 1993 by the Ms. Foundation, "Take Our
Daughters to Work Day, '• is an attempt to introduce young
women between the ages of 9 and 13 to traditionally male
oriented careers.

While some of the daughters go to work

with their mothers, the original intent of the program was
for them to accompany their fathers to their place of
employment.

This analysis suggests that father's occupation

and influence on his children's academic, and consequently
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their occupational, career choices is limited.

When fathers

are influential in their children's choice of academic
major, they do encourage technical programs over non
technical programs; however, fathers have less effect than
mothers - and mothers typically encourage the choice of non
technical degree programsThe exception to this pattern is found in mothers who
work in high status occupations:

Mothers with high

occupational prestige encourage their children to pursue
technical degree programs.

Rather than exposing daughters

to a one-day glimpse of fathers' jobs, a better strategy
would be to increase the occupational status of women, in
general, and mothers, in particular.

They, in turn, will

encourage their daughters to pursue more technical types of
academic programs and occupations.

S.3

FUTURE RESEARCH
Understanding the factors which influence the choice of

academic major was the goal of this dissertation.

While

this analysis provides a solid foundation for our
understanding of why students choose different academic
programs, there are still a number of areas where research
is needed.

In general, these areas can be identified as: 1)

questions generated and remaining from the analyses included
in this dissertation; 2) questions tangential to the
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understanding of choice of major which were beyond the scope
of this dissertation; and 3) the integration of choice of
major with other areas of status attainment research.

5.3.1

QUESTIONS GENERATED BY THIS DISSERTATION

There are two findings generated from this analysis
which lead to further questions to be addressed:

The first

concerns the choice of major by members of different racial
and ethnic groups; the second is the differential impact of
historically black colleges on choice of major for students
with high mathematical and English test scores.

First, with

respect to the choice of major by members of different
racial groups, this analysis identifies those factors which
differentially affect the choice of major for members of
different racial groups.

While a good start toward the

understanding of why members of different racial groups are
more likely to major in one program rather than another,
this analysis can not claim to explain completely the
difference without accounting for group differences in means
for the variables in question.

To do this, a decomposition

technique which looks at mean differences must be employed
with the multinomial logit coefficients which identify slope
differences.

The next step, then, in explaining race

differences in academic major is a decomposition analysis
which assesses the importance of group difference in means
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of the independent variables (such as family background and
academic preparation) on group differences in college major.
In addition, there may be other explanatory variables
which have been overlooked by status attainment research, in
general, and this analysis, in particular which could
explain the Asian, non-Asian difference found in the
selection of academic major.

For example, Asian-Americans

are said to have a different cultural model of success which
results from selective immigration restrictions imposed on
them and not other people of color.

Others suggest that

Asians are less comfortable with English, due to their
relatively recent immigration, and are attracted to
technical programs because these programs are less lingual
than other programs.

In addition, Asians purportedly have

more stringent academic home environments and better study
habits than other students.
While some of these explanations could be
manifestations of a "model minority" stereotype, they may
have some influence on a student's selection of an academic
major.

The cultural model of success would require a

qualitative analysis; measures of language acquisition and
study habits can be found in High School and Beyond.
Second, with respect to the differential impact of
historically black colleges on students with high math and
English test scores, I have speculated that this may have
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something to do with the mission statements and goals of the
different types of tertiary institutions.

To achieve a

better understanding of the institutional philosophy and
practices at both historically black colleges and
predominantly white campuses, an in-depth qualitative
analysis should be conducted to try to uncover how each type
of institution perceives their educational responsibility
and the strategies they use to realize the institutional
goals for their students.

5.3.2

MOBILITY IN COLLEGE MAJORS

This analysis focused on the major in which students
received the baccalaureate degree.

For many students,

however, the program in which they receive their degree is
not the program in which they started their college career.
While the numbers vary with institution and program, it is
not unusual for students to change majors during the course
of their college experience.

Some students change majors

once, other students change majors many times.

Discovering

who changes majors and why could be an important aspect for
understanding the distribution of specific degrees among
different groups in society.
While not part of this analysis. High School and Beyond
has the data available to answer these questions.

In the

baseline questionnaire given to seniors in 1980, students
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were asked to identify the field that comes closest to what
they would like to study in college.

While the twenty-four

options available for that question are more limited than
the 500+ categories in which degree received can be coded,
the list could easily be recoded into the five category
schema used in this analysis.

I suspect that the racial and

ethnic differences I had intended to find in the types of
degrees received are more evident in the rates of
matriculation and attrition into and out of different degree
programs over the course of the college career.

5.3.3

INTEGRATION OP CHOICE OF MAJOR WITH STATUS ATTAINMENT
One of the reasons for undertaking this study of choice

of college major was to address a deficit in the status
attainment literature which has predominantly focused on
years or levels of education.

Now that more is known about

the content of education, a logical progression is to
consider how content of education interacts with years or
levels of education to influence the life experiences and
opportunities available to different people.
With respect to race, for example, the percentage of
all African-Americans and Latino-Americans who, by 1993,
complete one to three years of college (approximately 23%)
are within one percentage point of the percentage of EuroAmericans who complete one to three years of college
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(approximately 24%) (Statistical Abstract 1994).

Do members

of these racial categories also pick comparable majors?

Or

is one group more likely to choose a terminal, two-year
vocational degree such as auto mechanics while another group
chooses a different degree, such as general education or
business, that can then be extended at a four year college
or university?
Asian-Americans, conversely, are more likely to obtain
a baccalaureate degree than an associate degree.

They are

also more likely to major in technical or health related
programs.

It may be that their pursuit of more education is

related to their pursuit of specific degree programs and
that one aspect of status attainment, choice of academic
major, works in conjunction with the other aspect, years of
education received.
While beyond the scope of this dissertation, this
question could be addressed using the data in High School
and Beyond.

In addition to asking about the baccalaureate

experience, the baseline questionnaire and the follow-up
questionnaires ask about years of schooling, from high
school drop-out to post-graduate work, type of field being
studied, and desired future occupation.

Consideration of

how content of educational interacts with years of education
may further answer the question of what factors influence a
student's choice of academic major.
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NOTES
CHAPTER ONE
1. Some non-technical programs have the potential for
greater remuneration should the student decide to pursue a
graduate or professional degree. However, statistics
indicate that students of color are less likely to be
enrolled in graduate and professional degree programs than
are Euro-Americans fPiaest of Education Statistics 1995).
2. Information regarding academic major and income
attainment in later phases of one's occupational career is
difficult to acquire. The work of Blau and Duncan (1967)
suggests that starting salaries in conjunction with
educational attainment is a good proxy for future potential:
Their analysis indicates that educational status attainment
and status level of one's first job are the most immediate
variables influencing occupational achievement, of which
income is but one component (Duncan 1961).
3. Other than demographic work which documents the types of
students who pursue specific programs (Thomas 1985 and Trent
1984), the work that has been done has focused on the
pecuniary rewards expected for certain degrees. Koch (1972)
and Cebula and Lopes (1982), for example, have found that
the higher the anticipated salary for a particular degree,
the more attracted students are to that degree.

4. vniile the mechanism which produces this reproduction has
never been specified, it is implied that educational
processes have class biases which favor students from higher
SES. The work of tracking, for example, indicates that
lower socioeconomic status has a negative effect on track
placement (See discussion under Academic Preparation).
5. See Ehrenberg and Rothstein (1994) for a different
interpretation.
6. These states include Alabama, Arkansas, Florida,
Georgia, Kentucky, Louisiana, Maryland, Mississippi, North
Carolina, Ohio, Oklahoma, Pennsylvania, South Carolina,
Tennessee, Texas, and Virginia.
7. Beginning with the Hobson vs. Hansen case of 1967,
student grouping has been ruled unconstitutional in a number
of areas. Despite this, student grouping is still a
widespread practice; A survey of schools in the early
1990's indicated that 82% were using some form of student
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grouping (Farley 1995).
8. The correlation between SAT scores, either verbal or
math, and entrance into professional programs which require
post-college education may be a factor of the selective
admission process which occurs in professional programs.
9. While technical degree programs do not appear readily
amenable to status culture, Collins (1979) argues that
engineers have consistently tried to gentrify the profession
by incorporating aspects of the high-status culture of the
liberal arts.
10. That is not to say people of color do not believe in
credentialism. Portes and Wilson (1975) and Peng, Bailey,
and Ekland (1977) show, respectively, that African-Americans
and Hispanic-Americans have higher educational aspirations
than Euro-Americans net of socio-economic status and
ability.
11. While Matute-Bianchi (1986) offers ethnographic support
of this position with respect to Mexican- and JapaneseAmerican students in California, Cook and Ludwig (1997) find
that African-American students are as likely as EuroAmerican students to expect to enter and complete college.
12. The 1994 National Education Statistics Act, which
expands the 1974 Privacy Act, requires special permission to
use the 1992 follow-up. The University recently obtained
that permission. Future research plans to incorporate
respondents who were sophomores during the base year and
completed a baccalaureate degree between 1986 and 1992.
13. This subset is further constrained by the number of
seniors who attended a four-year institution of higher
education and completed a baccalaureate degree by 1986.
14. Some information, such as school transcripts, were
collected only for respondents who were sophomores during
the 1980 baseline questionnaire. If permission is obtained
to use the 1992 follow-up survey, transcript information
will be utilized to corroborate sophomore student's self
reports on academic preparation.
15. Attributes of the individual in this analysis will be
the independent variables utilized to operationalize the
potential explanations for differences in selection of
academic major. Some of these may be contextual variables,
i.e. characteristics of the school which the individual
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attended.
16. Gender and academic history are additional areas which
potentially influence the choice of academic major. While
used as control variables in all of the models, I choose not
to focus on these issues as other scholars are working or
have done work in each of these areas. For people
interested in how gender affects choice of academic major, I
recommend Frehill-Rowe (1993), Wagenaar (1997), Thomas
(1985), and Trent (1984). Those interested in the
"pipeline" effect, or how academic history influences choice
of academic major, I recommend McDonald et al. (1990),
Pearson (1987), Berryman (1983), and Hanson et al. (1992).

CHAPTER TWO
1. Information regarding academic major and income
attainment in later phases of one's occupational career is
difficult to acquire. The work of Blau and Duncan (1967)
suggests that starting salaries in conjunction with
educational attainment is a good proxy for future potential:
Their analysis indicates that educational status attainment
and status level of one's first job are the most immediate
variables influencing occupational achievement, of which
income is but one component (Duncan 1961).
2. Some non-technical programs have the potential for
greater remuneration should the student decide to pursue a
graduate or professional degree. However, statistics
indicate that students of disadvantaged backgrounds are less
likely to be enrolled in graduate and professional degree
programs ^Digest of Education Statistics 1995).
3. Gamoran (1987) found that when controls for tracking and
dropping out were added to the models, most other effects,
except race, disappeared.
4. Some information, such as school transcripts, was
collected only for respondents who were sophomores during
the 1980 baseline questionnaire.
5. Attributes of the individual in this analysis are the
independent variables utilized to operationalize the
potential explanations for differences in selection of
academic major.
6. With this approach, some college education, but not the
attainment of a baccalaureate or associate of arts degree.
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is given the same weight as vocational, trade, or business
school degrees.
7. Homemaker is a categorical option for both mother and
father, but does not traditionally have an occupational
prestige score. Homemaker in this analysis has been coded
as missing.
8. Unfortunately, transcript information is not an option
available when using students who were seniors in 1980.
Transcript infoirmation is only available in HS&B for
students who were sophomores when the baseline information
was collected.
9. Standardized test scores are included in the transcript
information, which is only available for students who were
sophomores when HS&B was first administered in 198 0.
10. Cultural activities at the high school level are not
always comparable to similar cultural activities outside the
educational setting. Instead, they sometimes reflect,
instead, friendship and network ties which are influenced by
factors other than class, such as personal talent and
mandatory participation.
11. The same is true for father's occupation. Unlike
mother's education, however, father's occupation becomes
significant when children's academic preparation is added to
the model.
12. A test for significant interactions indicates that this
oppositional pattern between mother's and father's
influences is equally likely to occur for daughters and
sons.
13. For example, the total effect of father's greater
occupational prestige means that a doctor's child
(occupational prestige=86) has a 7% greater probability of
majoring in business and a 4% greater probability of
majoring in public service than an electrician's child
(occupational prestige=41). Children whose fathers are
physicians have a 14% and 3 5% probability, when other
variables are held at their mean, of majoring in public
service and business, respectively; children whose fathers
are electricians have a 10% and 28% probability of majoring
in public service and business, respectively.
14. These coefficients are not significantly different than
those reported from Table 2.3.
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15. The coefficient and odds ratio for health and life
sciences changes little with the addition of variables
measuring academic preparation.
16. This measure is complicated by the addition of other
variables, such as fatalism and friends' effect, in the
third block of variables which include academic preparation.
17. While only the amount of math courses are significant
in the comparison of health and technical programs, the
interpretation is similar: Every additional unit of math
increases the odds by approximately 40% that the student
will major in a technical rather than health program.

CHAPTER THREE
1. Some non-technical programs have the potential for
greater remuneration should the student decide to pursue a
graduate or professional degree. However, statistics
indicate that students of color are less likely to be
enrolled in graduate and professional degree programs than
are Euro-Americans (Digest of Education Statistics 1995).
2. Information regarding academic major and income
attainment in later phases of one's occupational career is
difficult to acquire. The work of Blau and Duncan (1967)
suggests that starting salaries in conjunction with
educational attainment is a good proxy for future potential:
Their analysis indicates that educational status attainment
and status level of one's first job are the most immediate
variables influencing occupational achievement, of which
income is but one component (Duncan 19 61).
3. Oakes (1985), for example, argues educational processes
have class biases which favor students from higher SES by
"tracking" them into college preparatory courses.
4. Beginning with the Hobson vs. Hansen case of 1967,
student grouping has been ruled unconstitutional in a number
of areas. Despite this, student grouping is still a
widespread practice: A survey of schools in the early
1990's indicated that 82% were using some form of student
grouping (Farley 1995).
5. Gamoran (1987) found that when controls for tracking and
dropping out were added to the models, most other effects,
except race, disappeared.
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6. That is not to say people of color do not believe in
credentialism. Fortes and Wilson (1976) and Peng, Bailey,
and Ekland (1977) show, respectively, that African-Americans
and Hispanic-Americans have higher educational aspirations
than Euro-Americans net of socio-economic status and
ability.
7. See Matute-Bianchi (1986) for an ethnographic support of
this perspective with respect to Mexican- and JapaneseAmerican students in California.
8. The effect of institutional type on choice of major may
be a reflection of the types of majors available at a given
institution. Colleges which emphasize teaching are
typically referred to a "liberal arts" institutions; it may
be that some academic programs are not as readily available
at these schools.
9. These states include Alabama, Arkansas, Florida,
Georgia, Kentucky, Louisiana, Maryland, Mississippi, North
Carolina, Ohio, Oklahoma, Pennsylvania, South Carolina,
Tennessee, Texas, and Virginia.
10. See Ehrenberg and Rothstein (1994) for a different
interpretation.
11. With respect to this analysis, it is important to note
that Hispanic students were one group targeted to ensure
adequate numbers. Specifically, 1500 additional Hispanic
students were added to the core sample.
12. Some information, such as school transcripts, was
collected only for respondents who were sophomores during
the 1980 baseline questionnaire.
13. Attributes of the individual in this analysis are the
independent variables utilized to operationalize the
potential explanations for differences in selection of
academic major.
14. With this approach, some college education, but not the
attainment of an associates or baccalaureate degree, is
given the same weight as vocational, trade, or business
school degrees.
15. Homemaker is a categorical option for both mother and
father, but does not traditionally have an occupational
prestige score. Homemaker in this analysis has been coded
as missing.
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16. Unfortunately, transcript information is not an option
available when using students who were seniors in 1980.
Transcript information is only available in HS&B for
students who were sophomores when the baseline information
was collected.
17. Standardized test scores are included in the transcript
information, which is only available for students who were
sophomores when HS&B was first administered in 1980.
18. Cultural activities at the high school level are not
always comparable to similar cultural activities outside the
educational setting. Instead, they sometimes reflect,
instead, friendship and network ties which are influenced by
factors other than class, such as personal talent and
mandatory participation.
19. An analysis of historically black colleges is a
supplementary analysis for African-American students only.
Historically black colleges and universities are attended,
predominantly, by African-American students; too few EuroAmerican, Hispanic-American, Asian-American, and Native
American students in this sample attend black colleges to
perform a fruitful analysis.
20. Collapsing these groups into one category will have the
unfortunate consequence of masking the differences in
history, experience, and current situations of African-,
Latino-, and Native Americans.
21The one exception is the choice of health related
degree programs and technical programs for other non-whites.
In this case, math test score was not a significant
determinant of choice of academic major.
22. The exception to this is white students who choose
between public service and technical degree programs: There
is no significant effect of the number of sciences courses
on this choice of program.

Chapter Four
1. Some non-technical programs have the potential for
greater remuneration should the student decide to pursue a
graduate or professional degree. However, statistics
indicate that students of color are less likely to be
enrolled in graduate and professional degree programs than
are Euro-Americans fPiaest of Education Statistics 1995).
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2. Information regarding academic major and income
attainment in later phases of one's occupational career is
difficult to acquire. The work of Blau and Duncan (1967)
suggests that starting salaries in conjunction with
educational attainment is a good proxy for future potential:
Their analysis indicates that educational status attainment
and status level of one's first job are the most immediate
variables influencing occupational achievement, of which
income is but one component (Duncan 1961).
3. Tidball's work has been criticized for its failure to
control for preexisting differences in socio-economic
status, academic achievement, and educational aspirations of
students at women's colleges and students at coed colleges
and institutional selectivity of the colleges. Oates and
Williamson (1989), Stoecker and Pascarella (1991), and
Crosby and Allen (1994) refute Tidball's findings by
controlling for these preexisting differences.
4. While Ehrenberg and Rothstein (1994) have a different
interpretation, unlike Constantine, they limit their sample
to African-American students who attend an historically
black college (Constantine includes non-black colleges in
her sample) and use early career wages (Constantine uses
wages later in the career).
5. Some information, such as school transcripts, was
collected only for respondents who were sophomores during
the 1980 baseline questionnaire.
6. Attributes of the individual in this analysis are the
independent variables utilized to operationalize the
potential explanations for differences in selection of
academic major.
7. Standardized test scores are included in the transcript
information, which is only available for students who were
sophomores when HS&B was first administered in 1980.
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