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ABSTRACT
The purpose of the study was to examine selected factors—
socio-economic, higher education, employment status, and ethnic
self-identity—relating to the educational success of Chicano and
Anglo scientists.
The need for this study stemmed from the increased re
search being done on minorities as a result of the Civil Rights,
Affirmative Action, and "Equality" movement.

Specifically, such

research has identified academic disciplines that are minimally
represented by minorities.

This includes the sciences, which are

sparsely represented by Mexican Americans (Chicanos).

Thus,

there appeared to be a need to explore variables that relate to
the success of Chicanos in the science areas.
The present study was conducted by means of a question
naire relating to family background, higher education factors,
and employment status of Chicano Ph. D. scientists.

These find

ings were then compared to similar data findings collected from a
group of Anglo Ph. D. scientists.
The data collected were analyzed to determine the rela
tionship between the responses of the two groups.

The degree of

relationship was measured in terms of proportions/percentages.
Descriptive analyses were utilized where responses did not lend
themselves to statistical analyses.
vii
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Results indicated that Chicano and Anglo scientists dif
fer in regard to the following:
1.

Parents of Chicano subjects have lower incomes and less
education than those of Anglo subjects.

2.

Attendance at higher educational institutions, e.g.,
Chicano subjects were graduated from less prestigious and
smaller institutions as compared to the Anglo counter
part; also the means by which undergraduate and graduate
training is financed.

3.

Employment status as related to title, place of employ
ment, job assignments, community involvement, profession
al publications, fellowships and/or awards received, and
geographic preference for employment.

4.

Ethnic self-study as related to language usage and ethnic
identification and recommendations for improving the sta
tus of minorities in the science fields.

CHAPTER 1
INTRODUCTION
This study attempted to isolate factors that relate to
the educational success of Chicano scientists as compared to
those of Anglo scientists.

Primary attention is given to socio

economic factors, higher education background, and employment
status.

Of secondary concern are the scientists' perceived

ethnic differences and their recommendations for increasing the
flow of minorities into the science disciplines.
Statement of the Problem
The purposes of this study were as follows:
1. To determine whether there are differences in the socio
economic backgrounds of Chicano and Anglo scientists in
relation to (a) parents' educational background and
(b) parents' level of income.
2. To determine whether there are differences between Chica
no and Anglo scientists in relation to (a) the education
al institutions where academic degrees were received and
(b) means of financing undergraduate and graduate
training.
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To determine whether there are differences in the employ
ment status of Chicano and Anglo scientists in relation
to (a) title, (b) place of employment, (c) job assign
ments, (d) community involvement, (e) professional publi
cations, (f) fellowships and/or awards received, and
(g) geographic preference for employment.
To determine whether Chicano and Anglo scientists per
ceive ethnic differences between their two groups in re
lation to (a) ethnic identification and (b) language
usage.
To determine whether there are differences in the recom
mendations of Chicano and Anglo scientists for improving
the status of minorities in the science fields.
Hypotheses
The hypotheses that gave direction to this study were:
There is no difference between Chicano and Anglo scien
tists in socio-economic factors of: (a) parents' educa
tional levels and (b) parents' income levels.
There is no difference between Chicano and Anglo scien
tists in higher education background factors of: (a) the
educational institutions where academic degrees were re
ceived and (b) means of financing undergraduate and gradu>
ate training.
There is no difference between Chicano and Anglo scien
tists in employment status factors of: (a) job title,
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(b) place of employment, (c) job assignments, (d) commu
nity involvement, (e) publications, (f) fellowships/
awards received, and (g) geographic preference of
employment.
H^:

There is no difference between Chicano and Anglo scien
tists in ethnic self-identity of: (a) phrase/term uti
lized for ethnic identification, (b) language usage,
(c) recommendations for improving the status of minori
ties in the science fields.
Significance of the Problem
Among the three major ethnic groups in the southwest—

Anglo, Black, and Mexican American—Mexican Americans have the
highest estimated attrition rate in elementary and secondary
schools before high school graduation (U. S. Commission on Civil
Rights 1971).
According to the report cited above, an estimated 9% of
Mexican Americans drop out of school before the eighth grade.

At

the time of high school graduation, only 60% are still in school.
Among Black youngsters, on the other hand, 99% of those entering
first grade continue to attend through the eighth grade and 67%
receive high school diplomas. In the Anglo population, 100% con
tinue through the eighth grade, and approximately 86% complete
high school.
Of those Mexican Americans graduating from high school,
22.5% enter college and 5.4% complete college.

Among Blacks who
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complete high school, 22.5% enter college and 8.3% complete col
lege.

Among Anglos who complete high school, 49.3% enter college

and 32.8% complete college (U. S. Commission on Civil Rights
1971).
Mexican Americans are increasingly taking advantage of
the "open door" policy at the community college level.

Further

more, four-year institutions have also shown an increase in
Mexican American enrollment. In the fall of 1970-71, Mexican
American enrollment increased by 14%, or about double the in
crease for all students in the southwest. In 1971-72, another
14% increase in Mexican American enrollment was expected as com
pared to an 8% increase expected for all students in the south
west (Ferrin, Richard, and Trimble 1972).
Although more than 140,000 Mexican Americans were en
rolled in southwest colleges in the fall of 1971 (Ferrin et al.
1972), the attrition rate for Mexican Americans in higher edu
cation was 75.4% as compared to 40.5% for Anglo students (U. S.
Commission on Civil Rights 1971). Of particular interest is
the fact that a larger percentage of the Mexican Americans who
do complete college are concentrated in particular disciplines.
A survey of 11,934 Mexican American graduates with bachelor's
degrees (Cabinet Committee on Opportunity for the Spanish Speak
ing, "Spanish-Surnamed American College Graduates" 1971-72), re
ported that of all the Chicano graduates in 1971-71, only 12.13%
were in the natural sciences.

However, there was a high

representation of Mexican Americans in the fields of education
(20.4%), arts and humanities (45.6%), and social sciences
(21.9%).
In August 1974, the results of a survey of minority grad
uate enrollment at Ph. D. granting institutions were published
(El-Khawas and Kinzer 1974). The purpose of this survey was to
obtain current information on the representation of minority stu
dents within particular fields of graduate study.

The survey

collected graduate enrollment totals in 21 discipline areas at
each institution as well as totals for each of the following
minority student groups:

Black, Spanish-surnamed, American

Indian, and Asian American.
Results of this survey showed that students from minority
backgrounds—Black, Spanish-surnamed, Asian American, and Ameri
can Indian—represented approximately 7.2% of the total graduate
enrollment of the institutions sampled.
minority group, were as follows:

The proportions, by

Black (4.4%), Asian American

(1.4%), Spanish-surnamed (1.1%), and American Indian (0.3%).
American Indians and Spanish-surnamed students were en
rolled primarily in the fields of education, arts and humanities,
and social sciences. They were proportionately less repre
sented in life sciences, engineering, mathematics and physical
sciences than were all graduate students; but they were more
likely than Black students to be enrolled in these fields.
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The United States, in the past, has met any new demand
for scientific personnel by drawing from foreign sources and by
increasing output from traditional internal sources (Wilburn
1974).

No deliberate attempt has yet been made to utilize the

scientific and technical talents of minority ethnic groups in
this country.

Though they number approximately 16% of the popu

lation, only 2% of the scientific and technical personnel are
drawn from these groups (Hillman, Markham, and Sie 1976).

Only

5% of the yearly baccalaureate output from college are minority
group members, and only 1% of the annual output of doctorates are
from minority groups (Hillman et al. 1976).
The National Academy of Engineering, along with the Engi
neer's Council for Professional Development (Minority Engineering
Education Effort Task Force 1973), has initiated numerous nation
wide awareness symposia to focus on some problems encountered by
ethnic minorities and women who enter engineering fields.

Their

findings indicate that 98% of United States engineers are white
males, a group which comprises only 42% of our population.

A

group of 35 million Americans—Blacks, Indians, Chicanos,- and
Asians—contributes less than 2% of the United States scientific
and technical personnel.

The Minority Engineering Education

Effort Task Force has stimulated the development of special pro
grams by making engineering professions more accessible to minor
ity students.
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The formation in 1973 of the Society for Advancement of
Chicano and Native Americans in Science (SACNAS) has provided
some valuable data on the status of Chicano and Native American
Ph. D.Ts in science in the United States.

According to a SACNAS

study, in the 1970 National Register of Scientific and Technical
Personnel, there were 270,000 American born and 32,000 foreign
born scientists in this country.

Of the total foreign born

scientists, 14,000 hold Ph. D.'s. In comparison, there are ap
proximately 900 Black Ph. D.'s, and approximately 100 native born
Spanish-surnamed Ph. D.Ts, and less than 20 American Indian Ph. D.
scientists.
The federal government, universities, science profes
sionals and scientific organizations have recently shown an in
terest in attempting to identify ways of increasing minority
participation in the science fields.
The latest U. S. Census Report (1970) indicated that 5%
of the total population have Spanish-surnames. If that percent
age were to apply to the 836,000 geological scientists, 4,180
would be Spanish-surnamed American geological scientists today
(American Geological Institute 1973).

However, there are fewer

than 10 Spanish-surnamed American geological scientists today
(American Geological Institute 1973).

Preliminary reports on

recent Spanish-surnamed students enrolled in geological science
degree programs in 1973 state that Spanish-surnamed students are
represented as follows:

out of 20,000 students, 300 (1.5%) are
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undergraduate; 41 (0.2%) are working at the master's level; and
11 (.09%) are doctoral candidates.
Similarly, figures available on the number of Spanishsurnamed Americans in the health professions indicate minimal
representation.

Of the students in medical schools in 1971-72,

only 247 (0.5%) were Mexican American (U. S. Department of Health
Education and Welfare 1974).
This present study will serve as a pilot study in attempt
ing to isolate factors in four basic areas—socio-economic status
higher educational background, employment status, and ethnic self
identity—that contribute to the differences in educational suc
cess between Chicano scientists and Anglo scientists.
Definitions of Terms
The following definitions are used in this study:
1.

Anglo student—one who is primarily English-speaking and
not a member of the Mexican American, Native American,
Black, Oriental, or Jewish ethnic group.

2. Chicano—a Spanish-surnamed American, born and reared in
the United States (see also Mexican American).
3.

Educational success—in the science disciplines, the hold
ing of a Ph. D. and being gainfully employed in biology,
chemistry, physics, or mathematics, or in a related
field.

4.

Employment status factors—based on title, place of em
ployment, job assignments, community involvement,

publications, fellowships and/or awards received, and
geographic preference for employment.
5.

Ethnic self-identity—determined by the language spoken
at home when reared, the language now spoken, the phrase
or term used to ethnically identify oneself, and recom
mendations for improving the status of minorities in the
sciences.

6. Higher education background factors—location of colleges
attended on both graduate and undergraduate levels and
means of educational financial support.
7.

Mexican American—person who was born in Mexico and who
now holds United States citizenship or whose parents or
more remote ancestors immigrated to the United States
from Mexico.

Also a person who traces his/her lineage to

Hispanic or Indo-Hispanic forebears who resided within
Spanish or Mexican territory that is now part of the
southwestern United States.

The terms "Mexican American-,"

"Spanish-surnamed," and "Chicano" are used interchangeably
in this study.

The term "Chicano" is increasingly becom

ing the term used ty Mexican Americans to refer to them
selves. To many Mexican Americans, "Chicano" not only
denotes a separate ethnic group but also symbolizes pride
in one's language, culture, and unique historical tradi
tion that is rooted in the southwestern United States.
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8.

Other disciplines—all academic disciplines not included
in the science areas.

9. Science areas—physics, biology, chemistry, and
mathematics.
10. Socio-economic status—parents' income and educational
background.
11.

Southwest—Arizona, California, Colorado, New Mexico,
Oklahoma, and Texas.
Assumptions
The following assumptions pertained to this study:

1. That the subjects' responses adequately reflect the rela
tionships sought.
2.

That the variables selected—socio-economic status, high
er educational background, employment status, and ethnic
self-identity—are related to differences in levels of
educational success between Chicano and Anglo scientists.
Limitations of the Study
This was a pilot study which attempted to identify the

reasons for the underrepresentation of Chicanos in the sciences.
In order to identify these reasons, it was necessary to investi- .
gate selected variables that might relate to the differences in
educational success between Chicano and Anglo scientists.
The variables selected for this study were limited to the
following:

socio-economic status (SES) (parents' educational and
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income levels), higher educational background (where degrees were
granted, means of financing educational training), employment
status (title, place of employment, job assignments, community
involvement, publications, fellowships and/or awards received,
geographic preference for employment), and ethnic self-identity
(ethnic identification, language usage, recommendations for im
proving the status of minorities in the sciences).
Summary
Much of the statistical evidence and documentation on the
status of Chicanos in the sciences has recently emerged as a re
sult of an increased interest group.

These data clearly indicate

that Chicanos are sparsely represented in all areas of science.
With increasing demands for minority involvement from government,
private industry and educational institutions, as a result of
"Affirmative Action Plans," it is imperative to explore as many
avenues as possible that will help to identify barriers faced by
minorities who are aspiring to careers in the sciences. This
chapter has presented an introduction to the status of Chicanos
in the sciences. Chapter 2 reviews the related literature.
Chapter 3 details the design and procedures of the study.

Chapter

4 analyzes the data collected. Conclusions and recommendations
resulting from the study are presented in Chapter 5.

CHAPTER 2
REVIEW OF RELATED LITERATURE
There is a dearth of information dealing with Chicano
students in science. This is partly due to the fact that little
national attention had been focused on the culturally different
student until recently. The civil rights movement of the 1960's
carried an implicit mandate that further research be done not
only on the condition of culturally different students but also
on their different learning styles.

Federal, state, and local

employment demands for minority representation, resulting from
Affirmative Action Programs, have created a further need for re
search into why minorities shun certain disciplines.

Addition

ally, not until recently have minorities been allowed to
participate in the research "world."

Research findings by these

minorities have provided a totally new perspective on the cul
turally different which is increasingly reflected in contemporary
research.
Emphasis of Past Minority Research
Initial research about minorities has focused on the
Black population, and these findings have many times been mis
construed to apply to all minorities.
12
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Michael P. Tilford (1973) developed an instrument to
identify the Negro students' attitude toward science.
p. 367) summarized his findings as follows:

He (1973,

"An examination of

the statements in the final scale are similar to traditional
statements used in previous studies of attitude toward science.
From these results it appears that components of Negro students'
attitudes toward science are similar to those of white students."
Many of the studies dealing with minorities in science
have focused primarily on the elementary level.

Again, the Black

population is the main target. There is no doubt that elements
do exist in Black attitudes which are common to any population of
a socio-economic level.

Gordon and Wilkerson (1966, p. 5) in -

an attempt to describe such populations, used the term "socially
disadvantaged" and defined it as a "group of populations which
differ from each other in a number of ways but have in common
such characteristics as low economic status, low educational
achievement, tenuous or no employment and limited participation
in community organization." However, such studies have given
very little consideration to the inter-dynamics of language, re
ligion, nutrition, concepts about science, general culture, and
how these variables contribute to success in the Anglo society.
Miles Zintz (1963, p. 28) noted that Mexican Americans
and American Indians have the following in common:

"They believe

in living in harmony with nature; they are present-time oriented;
they are not competitive; they are satisfied with what they have;
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and, they share with friends and family."

His findings indicated

that the American Indian and Mexican American have more in common
than do the Mexican American and the Black population.
Gilbert and Mortensen (1973) found in experimenting with
the problem-solving behavior of first-grade children from low
socio-economic levels, that the disadvantaged child will benefit
from a science program which emphasizes the physical manipulation
of concrete materials.
Carol A. Klein (1971) attempted to determine if elemen
tary school children from three socio-economic groups differed in
their understanding of selected science concepts and if they dif
fered in the methods they would suggest to find answers to ques
tions associated with the concepts. The results were as follows:
This method of finding out answers was suggested 56%
of the time by the children in the low, socio-economic
group compared to about 75% for the middle and high
. groups. A curriculum planned for children in the low,
socio-economic group may need to include many opportuni
ties for solving problems by observation and experimen
tation if development of this ability is accepted as an
objective of science education (Klein 1971, p. 14).
There is a limited amount of research dealing with
bilingual-bicultural students and their attitudes toward science.
However, considerable evidence indicates that these culturally
different students do bring a unique perspective to school. This
uniqueness raises questions on how culture influences students'
attitude toward science.
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Factors Influencing Career Decisions
Research shows socio-economic status (SES) to be an im
portant influence on the selection of science as a career by stu
dents. It was formerly generally believed that, unless a student
entered college-preparatory program, his options for change in
career direction would be substantially narrowed.

However, re

sults of several studies (Cooley 1963; Flanagan and Cooley 1966;
Flanagan et al. 1964; Flanagan and Jung 1971; Hilton 1971), sug
gested that these decisions may not be irreversible as was once
thought.

Super and Bachrach (1957) indicated that SES is an es

pecially important influence on the career choices of natural and
physical scientists, who come from families with upper middle
class backgrounds.

Two other family variables were also found to

contribute to the selection of science careers.

They were,

first, whether or not the father was employed in a scientific or
technical occupation (Bull 1954) and, second, how the parents1
expectations influenced the plans of their twelfth-grade children
(Cooley 1963).

Although two studies supported the effect of

these two variables, there is apparently no additional evidence
regarding these variables.
In those studies that compared SES with other variables,
SES was not found to be the most important variable in predicting
the direction of career development in the sciences.

However,

after examining studies on the influence of racial and ethnic
background, Rever (1973) concluded that the underrepresentation
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of minorities in scientific occupations requiring graduate de
grees may be more of a function of SES than of race.
Rever's (1973, pp. 119-120) conclusion about the effects
of the variables during the high school years was that:
. . . parents, peers, and school all seem to contrib
ute independently "to level of career plans but not to
specific fields. Moreover, the effects of the micro
social system of family, peers, and school can overcome
social class bounds and may operate independently of re
ligion, racial and ethnic background, community and geo
graphic region, and SES to establish aspirations on
expectation levels.
Regarding the general academic ability of minority stu
dents, several studies (Cole, Wilson, and Tiedeman 1964; Elton and
Rose 1970; and Holland 1968) seem to show that students who leave
the sciences during the collegiate years tend to have lower
scores on general academic ability tests than seniors who remain
with science majors.
Career Development and Research
There is ample research literature on career development.
This literature includes the work of many psychologists, profes
sional educators, and researchers.

Some of the most eminent of

these are Roe (1949, 1950, 1951a, 1951b, 1952a, 1952b, 1953a,
1953b) whose studies of physical scientists, psychologists, biol
ogists, and anthropologists led to her original theory of the
determinants of vocational choice, Astin (1963a, 1963b), Holland
(1957, 1973), 0THara (1967), Super (in Super and Bachrach 1957),

17
and Tyler (1964).

All of these have contributed to the theory of

the career development of scientists.
The work of Donald Super (1942) in the vocational devel
opment area has contributed to a dynamic theory of how people
choose, enter and progress in their occupations.

He (1972,

p. 20) defined a career as "the sequence of occupations, jobs,
and positions occupied during the course of a person's working
life."
In an attempt to find out how people end up in different
occupations, Anne Roe (1946, 1947, 1951a, 1951b, 1953a) began by
comparing different occupational groups on a variety of personal
ity measures. In the process of studying how personality related
to occupations, Roe realized the need for a method of organizing
groups of occupations to show how the patterning of personality
is related to later occupational behavior. This thinking led her
to develop a widely used occupational classification system which
identifies not only the types of careers but also the levels of
achievement in particular vocational areas (Roe et al. 1966, Roe
and Hutchinson 1968).
There are, of course, many variables that enter into vo
cational decision-making behavior.

Roe (1972) attempted to devel

op a formula which could serve as a teaching and mnemonic device
in regard to these variables. It is essentially a shorthand de
scription of the elements involved in vocational decision-making
behavior and the interrelationships of these elements.

18
The formula is written (eE + bB + cC) + mM + S (pP x
gGxtTxil) + (1L+ aA) where the lower case letters represent
coefficients which may vary over time and circumstances and which
indicate the weights to be attached to the corresponding upper
case symbols.

Such weights, according to Roe (1972), cannot yet

be assigned with any precision.

The following is a list of the

factors by name:
E.

The General State of Economy

B.

Family Background

C.

Chance

M.

Marital Situation

S.

Sex

P.

Physical

G.

Intellectual (g)

T. Temperament and Personality
I. Interests and Values
L.

Learning, Education

A.

Acquired Skills
Though it is not possible to describe the interrelation

ships between many of these factors very specifically, it is
fairly clear that some may be more important than others at par
ticular points in time and for particular individuals.

For ex

ample, during times of great social unrest or war or depression,
the importance of E (the general state of the economy) and the
value of E will be greater than during times of moderate economic
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up- or down-swing. Similarly, extreme deviations of the P factor
(physical) weigh heavily in occupational options or selections.
This may be most clearly seen for example in relation to the sud
denly handicapped, the blind, the deaf, etc.

Extreme deviations

in the G factor (intelligence), as in the retarded, can also have
significant effects.
Status of Chicano Doctorates
At the present time, there exist in the United States
fewer than 10 Native Americans and about 130 Lhicanos with
Ph. D.'s in the physical and biological sciences (Society for Ad
vancement of Chicano and Native Americans in Science 1973)
(SACNAS). SACNAS has launched a national effort to increase
minority representation and participation in the science fields.
In a recent proposal, SACNAS (1973, pp. 1-2) presented its solu
tion to this problem:
The efforts of those few Ph. D.fs who exist at pres
ent is greatly divided by the extensive demands on them
to maintain high levels of proficiency in research and
teaching while helping to maintain the necessary growing
programs which are designed to increase access of mem
bers of these minorities into higher education, i.e.,
involvement in recruiting, counseling, Indian studies
and Chicano studies programs. The number are so insig
nificant that their impact as role-models to the young
Chicano and American Indian students is less than ade
quate. The ethnic background of these students lacks
the motivation for pursuing careers in science and in
other instances, the students have been tracked into
vocational training. In those situations where students
have the opportunity to benefit from an academic experi
ence with faculty from their own ethnic group, there is
convincing evidence to indicate that an effort to accel
erate the training of Chicano and Indian faculty is
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needed. Unlike the Black minority students, the Chicano
and American Indian have not had the benefit of their
own institutions. It is therefore necessary to generate
a program to increase the number of graduate students
and eventually a Ph. D. supply to meet the role-model
needs at institutions where there are substantial num
bers of Chicanos and American Indians. The most promis
ing solution at present is to focus attention on the
development of graduate programs which would permit the
training of a small but significant number of Chicanos
and Native Americans to obtain the Ph. D. degree in the
. biological and physical sciences.
The most current statistics on the number of Chicano
graduates at a Ph. D. level were supplied by the National Academy
of Science, National Research Council (1974) and are shown in
Table 1.
The domination of Education and the Arts and Humanities
over other fields is evident and appears consistently in the data.
The greatest disparity between Chicano or Spanish-surnamed and
others is and will be for the next couple of years in the Physi
cal Sciences, Mathematics, and Engineering.

Enrollment levels

show very clearly that Education will continue to dominate as a
field of graduate study for Chicanos unless some dramatic changes
alter the pattern.

Arts and Humanities do not show a substantial

margin over the Social and Life Sciences in doctorates awarded
but have nearly twice as large a pool of students to draw from in
the future.
It is interesting to note that Education is also dominant
for the Total Minority enrollment and that the field of study
with the next highest enrollment (excepting "Other Fields") is
Arts and Humanities.
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Table 1. Doctorates Awarded (1972-73) by Field:
U. S. Citizens

Native-Born

Puerto
Rican
American

Total
Minority

12
12.9*

3
8.3

75
8.1

2,976
3,051
15.1
14.8

1
1.1

3
8.3

41
4.4

1,505
7.6

1,546
7.5

Life Sciences

15
16.1

6
16.7

133
14.3

2,790
14.2

2,923
14.2

Social Sciences

16
17.2

8
22.2

12.6
13.5

Arts & Humanities

19
20.4

6
16.7

103
11.1

3,409
17.3

3,512 '
17.0

852
4.3

873
4.2

Field of Study
Physical Science
& Mathematics

Chicano

Engineering

White

Total

3,619
3,745
18.4
18.1

Other Fields

wM

•A.**.

**

21
2.2

Education

30
32.2

10
27.8

432
46.4

4,559
4,991
23.1
24.2

93
100.0

36
100.0

931
100.0

19,710
20,241
100.0
100.0

Total

^Percentages.
**Data not available.
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The pattern for white enrollment is very similar to that
of the Spanish-surnamed with one notable difference:

white en

rollment is nearly as high in Physical Sciences and Mathematics
as it is in Social Sciences.

Spanish-surnamed enrollment (like

Total Minority enrollment), on the other hand, is much lower in
Physical Sciences and

Mathematics than in Social Sciences-

In

general, whites have a more balanced enrollment than do the other
categories.
There is little information dealing specifically with the
reasons Chicanos are not represented by greater numbers in the
science areas.

Betty Vetter (1974, p. 2), before the Special

Subcommittee on Education of the Scientific Manpower Commission,
explained this very point by stating, "Data breakdowns for minor
ities are much more recent than those of women, less accurate,
and less readily available." Statistical data on the number of
minority scientists, especially Chicanos, have been extremely
scarce until just recently.

What is now available has come

largely through the work of the Commission on Human Resources of
the National Research Council, which maintains the Doctorate
Record Files.

Data on minorities are under-reported in some in

stances and over-reported in others.

This comes about because of

the different systems used in assembling data from a sample
population.
Information related to barriers faced by minorities when
aspiring to enter the science fields is equally scarce.

However,
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researchers have identified some barriers that are applicable to
the general population of Chicanos who aspire to a college de
gree. The following article appeared in the Chronicle of Higher
Education (1975, p. 20), and outlined what is considered critical
barriers:
That, while special recruiting has interested more
Mexican Americans in higher education, standardized
tests, and inflexible admissions requirements close
doors to many. That, insufficient financial aids in
equitably distributed and inappropriately packaged,
prompts many Mexican American students to drop out of
college.
That, special academic programs taught by special
faculty members provide Mexican American students with
a diluted education and deprive them of training in
the hard science professions.
That, the few Mexican American faculty members in
colleges and universities are required to give such
disproportionate amounts of time and energy to insti
tutional and community activities that they can't meet
requirements for professional advancements.
And that, the overt and covert prejudice that per
meates higher education keeps academic doors shut to
Mexican American administrators.
The scarcity of data in general on Mexican Americans was
affirmed vividly by Gordon L. Barry (1973,p.20) at a symposium
on "Increasing Minority Participation in Engineering."

He was

quoted as saying, "A review of the literature on Mexican Americans
in this country leaves one at a loss to ascertain the contribu
tions and life style of a people who have played such an important
role in the formation of the. several countries in this hemi
sphere."

Even when one attempts to gather current data con

cerning Mexican Americans or Chicanos, one is struck with what
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Carter (1970) called the old circular argument, and this is:
"Mexican Americans do poorly in school because they are poor,
speak Spanish and are culturally Mexican, or Mexican Americans
continue to be poor, speak Spanish and carry a traditional folk
culture because they do poorly in school." Scarcity of informa
tion makes it difficult to attempt to answer any questions in
this area.

For this reason, this writer surveyed those Chicanos

who have attained high educational success (Ph. D.'s) in an at
tempt to identify at least some patterns that could be followed
by other Chicanos aspiring to enter the science fields.
Summary
The review of the literature revealed that most of the
research on minorities in science addresses itself primarily to
the Black and elementary school population.

This literature

gives ample evidence that career exploration should be introduced
at the elementary school level. It also revealed that identifi
cation of the constraints faced by minorities when aspiring to
the science disciplines at the college level is minimal.

Addi

tionally, the research literature indicated that a multitude of
variables is responsible for success or failure in career
decision-making. The combination of socio-economic status, aca
demic skills, career decisions and self-esteem (self-identity)
determines how and what career decisions are made by individuals.
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The literature on career development seems to suggest
that (1) by the end of the high school years, students do not
seem to have stable career decisions, (2) most of the variations
in career decision-making have as yet to be accounted for
(3) almost no attention has been given to the study of the career
development of ethnic minority groups, (4) the trait-factor
theory of personality has been the dominant psychological theory
underlying career development work, and (5) the environment in
which students, in fact, begin training for their careers (i.e.,
the university) has not been systematically analyzed in terms of
its effect upon decision-making process.

CHAPTER 3
RESEARCH PROCEDURES
The research procedures were designed to elicit informa
tion relating to specific factors—SES, higher educational ex
perience, employment status, and ethnic self-identity—relating
to the educational success of Chicano and Anglo Ph. D. scientists
in the disciplines of biology, chemistry, physics, and
mathematics.
Research Design
The research literature indicated that there is a multi
tude of variables that relate to the career development of an in
dividual. Identified variables include the interrelationships
and dynamics of SES, chance, gender, physical factors, intellec
tual factors, temperament, personality, interest, values, acquired
skills, and the general state of the economy.

However, research

is limited on the identification of specific variables that con
tribute to choice of a particular discipline (e.g., science, art,
teaching, etc.).

Equally limited is research on the identifica

tion of variables that contribute to the underrepresentation of
minorities in certain disciplines such as the science fields.

In

light of existing limited research, the need became apparent to
26
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focus on socio-economic background, higher educational experi
ence, employment status, and ethnic self-identity as variables
that might relate to the educational success of Chicano and Anglo
Ph. D. scientists.
Identification of the Chicano Ph. D. subjects was ob
tained through the Society for the Advancement of Chicano and
Native American Scientists (SACNAS), an organization which was
formed in 1973 by Chicano and Native American scientists in an
attempt to investigate reasons for the lack of minorities in
science.

Its main objective is to increase the flow of Chicanos

and Native Americans into the science fields. SACNAS has lo
cated some 80 to 85 of the 100 Spanish-surnamed Ph. D. scientists
identified by the National Register of Scientific and Technical
Personnel who were born and reared in the southwestern United
States.
Identification of the Anglo Ph. D. sample of scientists
was accomplished by randomly selecting these subjects from the
latest issue of the American Men of Science:

The Physical and

Biological Sciences (1971).
Instrument for Collecting Data
A questionnaire (Appendix A) was administered to the sub
jects. The questionnaire utilized was a modification of one de
veloped by the Committee on Minorities and Anthropology. Its
main purpose was to elicit information concerning specific
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factors relating to the different levels of educational success
of Chicano and Anglo Ph. D. scientists in the disciplines of
biology, chemistry, physics, and mathematics.
Questions were organized into four main sections: (1)
questions concerned with family socio-economic background fac
tors, (2) questions concerned with subjects' college experience,
(3) questions concerned with subjects' employment status, and
(4) questions dealing with subjects' ethnic self-identity and
with their personal experiences.
In order to obtain the desired information on the four
sections, subjects were asked to supply information about the
following:
A.

Socio-economic background
1.

Parents' educational background

2.

Parents' income while subjects were attending under
graduate school

B.

Higher educational background
1. Geographic location of college(s)/university(ies) at
tended during undergraduate and graduate programs.
2. Type(s) of financial support while attending college

C.

Employment status
1.

Place of employment

2. Job title and major task assignments
3.

Community involvement at present

4.

Publications, grants, fellowships, and awards received
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5. Geographic preference for employment
6. Role expectations of minority scientists
D. Self-identity
1.

Ethnic identification

2.

Language usage

3.

Recommendation for improving the status of minorities
in science

Based on the research literature and in an attempt to
identify the combination of variables that might relate to the
educational success of both Chicano and Anglo scientists, the re
searcher selected the four sections for the following reasons:
1.

Family background—because the parents' educational back
ground and income have a role in determining career
choices of their children.

2.

Educational background—because the educational experi
ence, graduate and undergraduate, of Chicanos was differ
ent from that of the Anglo subjects in terms of schools
attended and means of financing a college education.

3.

Work experience—because the work assignments and expec
tations for Chicano scientists were more demanding than
those for their Anglo counterparts.

4. Self-identity—because this shows how the Chicano .sees
himself in a job situation as opposed to how the Anglo
counterpart sees the Chicano.
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The selection of the 43 questions included in this in
strument was guided by two major criteria: (1) theory and re
search in career development and (2) the general goals of this
research.

Attempts were made to relate the variables of this

study to past efforts of researchers interested in science and
career development.
In 1957, for example, a review and synthesis of theory
and research pertaining.to science careers and vocational devel
opment theory was published (Super and Bachrach 1957). Certain
conclusions resulting from that report suggested that science
students have certain common characteristics (e.g., the intelli
gence of the science student is equal or superior to that of the
average college student; the natural scientist's quantitative
aptitudes are superior; he shows self-confidence and an absence
of marked feeling of inferiority; he is an introvert; he is some
what poorly adjusted socially; he suffers from a feeling of iso
lation in his childhood; he displays interest in science rather
early in life; he comes from an upwardly mobile class family
background; he is typically either the only boy or the eldest
child; his father is native born; his ancestry is English, Scot
tish, Scotch-Irish, or German).
The Sample
The purpose of this study was to examine selected fac
tors—socio-economic, higher education, employment status, and
ethnic self-identity related to the educational success of
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Chicano and Anglo scientists. In order to identify some possible
deterrents faced by Chicanos aspiring to the science fields,Chicano and Anglo scientists with Ph. D.'s in biology, chemistry,
physics, or mathematics were selected for the study.
SACNAS' list of Chicano Ph. D. scientists was utilized
for the following reasons.

First, most of the Chicano Ph. D.

scientists, born and reared in the United States, have been
identified by SACNAS.

This group is, therefore, closely repre

sentative of the population. Second, the Chicano respondents
could in retrospect delineate their experience in attaining edu
cational success.

And third, once they had attained educational

success (i.e., the Ph. D.), the respondents could provide infor
mation as to their experiences in the professional world.
A tentative mailing list of 80 Chicano Ph. D.'s was com
piled from a list suggested by SACNAS.

Questionnaires were

mailed to those listed on January 5, 1975 and follow-up letters
were mailed to non-respondents on February 4, 1975.

The profile

of the 80 Chicano Ph. D.Ts by discipline was as follows:

37 in

biology, 19 in chemistry, 15 in physics, 8 in mathematics, and 1
in medicine.

Of the 80 Chicano Ph. D.'s who were sent a ques

tionnaire, there was a total of 45 who returned the questionnaire
and 33 (41%) who actually answered it.
the following reasons:

Twelve did not answer for

one felt that this questionnaire was not

applicable to him since he was Puerto Rican; one was deceased;
three persons' addresses were unknown; three were born in Mexico;
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another was Jewish and not Chicano; and three sent vitae instead.
Three responded to the follow-up letter, and six indicated they
would answer but never did.
A random selection of 80 Anglo Ph. D.Ts taken from the
American Men of Science:

The Physical and Biological Sciences,

1971 edition, was also sent the same 'questionnaire on January 5,
1975 and a follow-up letter to non-respondents was sent on Feb
ruary 4, 1975. The profile of the 80 Anglo Ph. D.'-s by discipline
was as follows:

32 in the biological fields, 14 in chemistry, 6

in medicine, 10 in physics, 2 in veterinary medicine, and 2 in
pharmacology.

Of these, a total of 42 returned the question

naires and 27 (33.7%) actually answered it. The reasons given
for the 15 unanswered questionnaires were as follows:

two indi

viduals stated they were M. D.rs not Ph. D.Ts; one stated he was
a veterinarian; two sent vitae instead; three requested another
questionnaire but never answered it; one was deceased; three had
moved; one individual's address was unknown; one individual stated
that he did not participate in any way in any kind of activity
that has even the slightest political implications; and one was
on sabbatical leave.
The completed questionnaires were examined to determine
whether or not they could be included in the sample of returns
which would be used for data analysis.

A questionnaire was ex

cluded from data analysis if one or more of the following condi
tions existed: (1) large amounts of data were missing from the
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questionnaire, (2) the subject responded that he was born or
reared in a country other than the United States, (3) the subject
sent a resume instead of responding to certain questions on the
questionnaire, and (4) the respondent stated that he did not hold
a Ph. D. in the science discipline of biology, chemistry, phys
ics, or mathematics.
Treatment of Data
The purpose of this study was to examine selected fac
tors—socio-economic background, higher educational background,
employment status, and ethnic self-identity—relating to educa
tional success of Chicano and Anglo scientists in the fields of
biology, chemistry, physics, and mathematics. To measure the
percentage/proportional differences between the responses of the
subjects to the selected questions on the questionnaire, the
Lawshe-Baker Nomograph was used. The Lawshe-Baker Nomograph
tests significance between two percentages or proportions.

When

the differences in responses between the two groups are greater
than 10%, the findings are interpreted as a tendency toward sig
nificant differences.

However, when the responses to the ques

tions did not lend themselves to a particular statistical
procedure, a descriptive analysis was utilized to extract infor
mation from the administered questionnaire.

CHAPTER 4
ANALYSIS OF DATA
The presentation and analysis of the data and the find
ings of the study are presented in this chapter.

The analysis

section comprises four parts: (1) family background factors of
Chicano and Anglo scientists and summary, (2) higher educational
institutional background factors and summary, (3) work experience
and summary, and (4) self-identity and summary.

Subjects' re

sponses are summarized in tabular form. The 43-item question
naire and the extraction tables are presented in the appendixes.
This research emphasized socio-economic levels, higher education
al data, and employment status influencing different levels of
educational success for Chicano and Anglo Ph. D. scientists.

The

information extracted from the tables is in percentages, and the
tests are designed to reveal proportional relationships.

How

ever, a descriptive analysis was utilized when questions did not
lend themselves to the application of a particular statistical
procedure.

Direct quotations from respondents are used in the

analysis and are categorized in "Chicano responses" and "Anglo
responses" to particular questions.
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Characteristics of the Subjects
The science disciplines represented by the 27 Anglo
Ph. D. respondents who answered the questionnaire were as fol
lows:

13 in biology, five in chemistry, six in physics, and

three in mathematics.
The science disciplines represented by the 33 Chicano
Ph. D. respondents who answered the questionnaire were as fol
lows:

17 in biology, 10 in chemistry, three in physics, and

three in mathematics.
The Anglo respondents' present employment status profile
included the areas of research and teaching, with none at twoyear educational institutions, 10 in private industry research
(two of whom were administrators), and three from federal govern
ment agencies performing administrative and research functions.
The Chicano respondents' employment profile was as fol
lows:

21 from four-year and graduate educational institutions in

teaching and research capacities, three from two-year educational
institutions in a teaching capacity, only one in industry doing
research solely, and three from federal government agencies per
forming administrative functions with no teaching and very little
scientific research as part of their job functions.
Table 2 shows the respondents' ages. The Chicano respon
dents are generally younger than the Anglo respondents, with a
mean of 40.4 years and 47.8 years respectively.

The greater per

centage of Chicano subjects were born 1930 to 1949, while the
greater percentage of Anglo subjects were born 1920 to 1939.
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Table 2.

Respondents1 Ages (Based on the Year They Were Born)
Chicano

Year

Anglo

1900-1919

1

-

1910-1919

1

5

1920-1929

5

7

1930-1939

14

10

1940-1949

12

Total

33*

-

22**

*X age = 40.42 years; standard deviation = 8.4.
**X age = 47.78 years; standard deviation =9.0

The birthplace of the Chicano respondents were as follows:
1. Twenty-five (80%) were born in southwestern states with
10 individuals born in Texas, 10 in New Mexico, three in
Colorado, and two in Arizona.
2. Six (20%) were born in a western state (California).
3. Four respondents were born in Mexico. Those individuals'
questionnaires were eliminated since this survey limited
itself to persons born and reared in the United States.
In contrast, the Anglo respondents' birthplaces were as
follows:
1.

Fourteen (66%) were born in eastern states with two from
Massachusetts, four from New York, one from Pennsylvania,
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three from New Jersey, three from Virginia, and one from
Maryland.
2.

Five (23%) were born in central states with one from Illi
nois, one from Michigan, one from Ohio, and one from
Delaware, and one from Wisconsin.

3. Two (1%) were born in southwestern states with one from
Texas and one from Oklahoma.
4.

Five individuals were born in Canada. Those individuals'
questionnaires were eliminated since this survey limited
itself to individuals born and reared in the United
States.
Hypotheses
The following hypotheses provided order and structure for

this study.
Hypothesis 1:

Socio-Economic Factors

There is no significant difference between Chicano and
Anglo scientists in regard to parents' educational background
and income levels.
Table 3 demonstrates the difference in the responses as
related to the subjects' parents' educational level.

Table 4

demonstrates the difference in responses as to the subjects' par
ents' income.
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Table 3.

Parents' Educational Background (Grade Completed)*

Educational
Levels

Chicano
Father Mother

Anglo
Proportional (%)
Father Mother
Difference

0-4 Years of
School

9

7

4

0

59.3

5-8 Years of
School

5

6

3

7

25.8

Some High School

4

7

2-

3

66.8

High School
Graduate

6

9

3

4

28.6

Some College

6

1

2

1

50.0

College Graduate

1

2

4

6

40.0

Post Graduate/
Professional
Training

1

Unknown (or No
Response)

_1

Total

33

50.0

5
-

_5

_3

32

28

24

45.3

*Omega value for male parent = .376 @ 1% level of sig
nificance; Omega value for female parent = .370 @ 1% level of
significance.
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The data for parents' educational background from the
Lawshe-Baker Nonograph indicate that there is a significant dif
ference (greater than 10%) at the .01 level as revealed by Omega
value of .376 for male parent and .310 for female parent.

As the

decision rule for rejection of the null hypothesis was set at .01
level the hypothesis was rejected.
The data from Tdble 3 reveal that:
1.

Forty-five percent of the Chicano subjects' fathers ob
tained less than an eighth-grade education, whereas 39.4%
of the mothers obtained less than an eighth-grade educa
tion. In contrast, 31.8% of the Anglo subjects' parents
both had less than an eighth-grade education.

2.

At the high school level, 20.3% of the Chicano fathers
and 45.5% of the Chicano mothers had some high school
and/or were high school graduates.

On the other hand,

27.3% of the Anglo fathers and 49.3% of the Anglo mothers
had some high school and/or were high school graduates.
3.

At the college level, 21.2% of the Chicano fathers and
12.1% of the Chicano mothers had some college and/or were
college graduates.

In contrast, 27.3% of the fathers and

mothers of the Anglo respondents had some college and/or
were college graduates.
Table 4 reveals information as to income levels of sub
jects' parents at the time subjects were in undergraduate school.
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Table 4.

Parents' Approximate Income during Undergraduate
Career"

Chicano

Anglo

Proportional (%)
Difference

Less than $4,000/yr.

10

4

35.5

$4,000 to $5,999/yr.

7

5

32.8

$6,000 to $7,999/yr.

4

4

45.3

$8,000 to $9,999/yr.

3

1

45.3

$10,000 to $11,999/yr.

2

2

45.3

$12,000 or above/yr.

4

1

12.1

No Responses to Question

_3

_5

Total

33

22

Annual Income

*0mega value = .395 @ .05 level of significance.

The data from Table 4 reveal that:
1. There is a difference in income between parents of Chicano
and Anglo subjects particularly in the category of
$4,000/yr. and below.
2.

Mean income for the Chicano parent is $6,719/yr. with a
standard deviation of 5.5.

3.

The income for the Anglo parent is $7,550/yr. with a
standard deviation of 10.51.

4.

The income range for Chicano parent was from $0 to
$25,000/yr. while the Anglo parents' income range was
from $0 to $50,000/yr.
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In summary, there is a difference of parent's income and
educational levels between Chicano and Anglo subjects, therefore,
null hypothesis 1 is rejected.
Hypothesis 2:
Education

Factors Related to Higher

There is no difference between Chicano scientists' at
tendance at higher educational institutions and that of Anglo
scientists or between the Chicano scientists means of financ
ing undergraduate and graduate studies and those of Anglo
scientists.
Table 5 identifies the educational institutions where
academic degrees were received by Chicano and Anglo scientists at
the bachelor's level.

Table 6 identifies the graduate schools

where masters and doctorates were received.

The educational in

stitutions were then ranked according to the Cartter (1971) sur
vey, A Rating of Graduate Programs.
None of the Chicano respondents obtained a bachelor's de
gree from any of the top 10 ranked departments.

All were gradu

ated from departments in the 11 to 20 range of ranking.

At the

master's level, four (20%) were graduated from the 1 to 10 range
and 80% from the 11 to 20 range. On the other hand, seven (22%)
were granted a Ph. D. degree from the 1 to 10 range departments
and 78% from the 11 to 20 range. In contrast,' the Anglo respon
dents were graduated as follows:

four (18%) received bachelor's

degrees from the 1 to 10 range departments and 82% from the
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Table 5.

Educational Institutions where Undergraduate Degrees
Were Received*

Institution.

Chicano

Institution

Anglo

Texas

4

Alberta

1

Our Lady of Sorrows

1

Idaho

1

New Mexico

5

Wisconsin

1

Texas Women's

1

Missouri

1

Loyola

1

Michigan

1

New Mexico State

3

Texas

1

San Jose State

1

Tulane

1

Regis College

1

Stanford

1

New Mexico Highlands

1

Alabama

1

Texas A & M

2

Toledo

1

Gonzaga

1

Syracuse

1

St. Mary's

1

Princeton

2

San Diego State

1

City College of New York

2

Arizona

1

Saskatchewan

1

St. Edward's

1

Illinois

1

Utah

1

Delaware

1

Texas

1

Michigan Tech

1

Maryland

1

John Carroll

1

Bates College

-

California

1

^Universities unless specified otherwise.
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Table 6. Educational Institutions Where Graduate Degrees Were
Received*
Institution

Chicano

Institution

Anglo

Masters'
Texas

3

Alberta

1

Washington

1

Washington

1

Wisconsin

2

St. Louis
New Mexico State

1

Jefferson Medical

1

California

1

Texas A & M

1

Arizona

1

Stanford

1

Texas Tech

1

Northwestern

1

New Mexico Highlands

1

Columbia

2

San Francisco

1

California

2

Northern Arizona

1

Montana

1

St. Mary's

1

Illinois

1

Lousiana State

1

Maryland

1

California, Los Angeles

1

Harvard

1

Purdue

1

Harvard

1

Kansas

1

Wisconsin

1
Ph. D.

Colorado

3

Colorado

2

Michigan State

2

Washington

2

Texas

3

Jefferson Medical

1
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Table 6, Continued
Institution

Chicano

Institution

Anglo

Rutgers

1

Harvard

2

Arizona

2

Richmond

1

Oregon State

1

Virginia Polytech

1

M. I. T.

1

Wisconsin

"1

California

2

Rice

1

Illinois

1

Michigan

2

Kansas State

1

Texas A & M

1

North Dakota State

1

Columbia

4

New Mexico State

1

California

3

Missouri

1

Saskatchewa

1

California, Los Angeles

4

Illinois

2

Indiana

1

Princeton

2

Louisiana State

1

Maryland

1

Texas A & M

2

Wisconsin

2

Harvard

1

Houston

1

Montana State

1

Kansas

1
Universities unless specified otherwise.
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11 to 10 range; 28% at master's level from the 1 to 10 range and
72% from the 11 to 20 range. On the other hand, 50% were granted
Ph. D.'s from the 1 to 10 range departments and 50% from the 11
to 20 range.
The results seem to indicate that Chicanos aspiring to
science careers via college training start as undergraduates in
small colleges or universities and, after graduation, attend the
better and bigger universities.

Since a greater percentage of

Chicanos are born and reared in the southwest, it is correct to
assume that the geographic distance from major universities lim
its the number of Chicanos who attend such universities.
In contrast, Anglo subjects aspiring to a science career
seem to have more access to major colleges and/or universities at
all levels of training.
Table 7 reveals the means of finance utilized by the sub
jects as undergraduate and graduate students.

The data indicate

that there is a difference between the educational experience of
Chicano and Anglo Ph. D.'s in terms of the means of financing
their undergraduate and graduate training, particularly in the
area of teaching assistantship/scholarships.

A larger precentage

of Chicanos financed their education through this method than did
the Anglo subjects.

Most Chicano undergraduates financed their

education by working, veterans' benefits, and grants; very little
financial help came from their parents.

However, as they were

graduating into master's and Ph. D. levels of education, their
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Table 7.

Means of Financing Undergraduate and Graduate Education
for Chicano and Anglo Subjects (Multiple Answers Were
Scored)

Types of Financial Support

Chicano

Anglo

Undergraduate
Worked

17

10

No Answer

2

6

VeteransT Benefits

9

4

State Loans

-

1

Parents' Aid

11

18

Object to Question

-

1

Scholarship

8

4

Loans

3

Grants

_2

-

Total

52

44

28

13

No Answer

2

6

G. I. Bill

7

5

Worked

2

6

Parents' Aid

-

2

Loans

1

1

Graduate
Scholarship/Teaching Assistantship

Object to Question
Total

_1
40

34
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means of financing were teaching assistantships, scholarships,
and veterans' benefits.

Few grants were obtained at this level.

The means of educational support for most Anglo under
graduate subjects were evenly distributed between work, veterans'
benefits, scholarships, and parental support.

As they entered

graduate programs, their means of educational support were work,
veterans' benefits, teaching assistantships/scholarships, and a
combination of other categories.

Parental financial support de

creased as the Anglo subjects moved into graduate programs.
In summary, the analysis of data collected indicates that
there is a difference in attendance at higher educational insti
tutions and means of financing their education between Chicano
and Anglo subjects.
1.

The following lists the differences:

At the undergraduate level, Chicano subjects attended
less prestigious and smaller educational institutions
when compared to the Anglo subjects' attendance.

However,

as the Chicano subjects are graduated into graduate
schools more obtain degrees from top ranked departments in
larger and more prestigious educational institutions.

The

Anglo subjects were very evenly distributed in prestigious
and larger educational institutions for both the graduate
and undergraduate experience.
2.

As undergraduate Chicano subjects financed their educa
tion mostly by:

working (33%), parents' aid (21%),

veterans' benefits (17%), and a combination of other
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sources (29%). The Anglo counterpart financed their edu
cation by:

40% parental help, 27% working, 42% veterans''

benefits and scholarships.
3.

At the graduate level, Chicano subjects stated they fi
nanced their education by:

70% scholarship/teaching as-

sistantships, 17% by G. I. Bill and 13% by a combination
of other sources. The Anglo counterpart financed their
education by:

38% via scholarships/assistantships and

17% via parents' help with a combination of these
sources.
Hypothesis 3:

Employment Status

There is no difference between Chicano and Anglo scien
tists in regard to the following employment status factors:
job title, place of employment, number of years in current
position, role expectation, community involvement, publica
tions and geographic preference for employment.
In order to examine selected factors which may be re
lated to the educational success of Chicano and Anglo Ph. D.
scientists, a category of employment status questions were de
veloped (i.e., place of employment, job title, number of years in
current position, major task assignments and expectation, communi
ty involvement, and publications). It was imperative that this
study addressed itself not only to socio-economic factors and the
higher educational background of the subjects, but also the
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commonalities and differences in the "world of work" experiences
of these individuals.

The following results were extracted from

the questionnaire.
Job Title.

Of those Chicano respondents employed in edu

cational institutions, 60% held the title of assistant professor,
18% held the title of associate professor, 18% held administra
tive positions such as head of department or science adminis
trator, and one stated he was the director of a minority science
program.
Of those Anglo respondents employed in educational insti
tutions, 23% held the title of assistant professor, 31% held the
title of associate professor, and 46% had full professor status.
Of the Anglo and Chicano respondents who worked in indus
try, most were employed in research capacities.
Place of Employment.

Most of the respondents were em

ployed in educational institutions across the United States; how
ever, a few were employed by federal agencies and private
industry.
The Chicano respondents' places of employment were as
follows:

21 were at four-year and graduate educational institu

tions, and their main job functions were teaching and research;
three were at two-year educational institutions, and their main
job function was teaching; one worked for a private oil firm, and
his main job function was research; and three were employed by
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federal government agencies, performing administrative functions
and some research.
The Anglo respondents' places of employment were as fol
lows:

11 were employed by four-year and graduate educational

institutions with the main job functions of teaching and re
search; 10 were employed in private industry and were almost
equally divided between administration and research; and three
were employed by federal government agencies, and their main job
duties were administrative.
Based on the data collected, the differences in places of
employment of the respondents were as follows:

percentage-wise,

there were more Chicanos employed by community/junior colleges
than there were Anglos.

There were fewer Chicanos working for

private industry than there were Anglos.
Number of Years in Current Position.

Table 8 reveals

that there is a difference in the number of years of employment
between Chicano and Anglo subjects.

These results are expected

since the Chicano is relatively younger and a more recent gradu
ate and, therefore, more recently employed• than the Anglo
counterpart.
It is rather interesting to note that Chicano respondents
are clustered in the 0-3 years category which demonstrates their
recent entry into the job market. In addition, the Chicano re
spondent has less number of years in his current position, mean =
4.8 years, than the Anglo respondent with 8.8 average years in
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Table 8.

Number of Years in Current Position Held by Chicano and
Anglo Subjects*

Chicano

Anglo

Proportional (%)
Difference

0-3

18

6

76.3

4-7

7

6

33.3

8-11

5

3

33.3

12-15

-

3

100.0

16-19

-

1

100.0

1

3

85.0

Did Not Respond

_2

__8

Total

33

30

Number of Years

20 and above

*Omega value = .571 @ .01 level of significance.

his current position.

Percentage-wise, there were more Anglo

subjects that did not respond to the question as compared to
Chicano subjects. The test statistics indicate that there is a
difference in the number of years of employment held by Chicano
and Anglo scientists.
Role Expectation.

Table 9 reveals the responses to the

following question:
Some minority scientists indicate that in contrast to
non-minority scientists they have been utilized in the fol
lowing ways:

field worker and interviewer; liaison to a
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Table 9.

Role Expectations

Response to Question

Chicano

Anglo

Agree

16

5

Disagree

12

12

3

5

No Response

_1

_3

Total

32

25

Unclear

Minority, ethnic or cultural group; "cultural brokerinterpreter" for majority member scientists; informant.
Does your experience, both as a student and professional
scientists now. bear out this assertion?

If so, please

describe it. If you disagree, please comment.
Percentage-wise, the responses were evenly distributed
for both subjects.

Table 10 gives the source of the respon

dents) data supporting their responses to the preceding
question.
Table 11 gives the specific roles which respondents cited
as being played by minority scientists.
Forty-seven percent of the Chicano respondents stated
that they had been utilized as the "field-worker" and "liaison to
minority groups."

However, a great number of the Chicano
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Table 10. Source of Respondents' Data Supporting Responses
Nature of Response

Chicano

Anglo

Experienced personally

3

Perceived general trend

1

Seen in others1 experience, but not in own

3

5

Personal experience and perceived general trend

14

1

Neither experience nor perceived general trend

6

6

No data possessed (or no answer given)

_5

13

Total

32

25

Table 11.

Roles Played by Minority Member Scientists

Roles Designated by Scientists

Chicano

Field-worker and interpreter

1

Liaison to minority group

2

Anglo

All roles mentioned

13

5

No data or answer given

14

20

General agreement (without specific allusion)

_2

-

Total

32

25
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respondents did not answer the question.

On the other hand, 75%

of the Anglo respondents did not answer the question.
Participation in Organizations. In order to better un
derstand employment status, it was imperative to elicit informa
tion about the subjectsT participation in the following types of
organizations:

university committees, professional associations,

and community groups.
In order to distinguish the participation in organiza
tions, it was necessary to divide the categories into university
assignments, professional organizations and community
involvements.
It is rather difficult to distinguish any parallels be
tween the Anglo and Chicano respondents regarding this question.
Many of the Anglo respondents did not bother to answer. However,
the lack of responses is not to be interpreted as nonparticipation in organizations by Anglos.
The Chicano respondents generally did answer this ques
tion, and some even sent resumes.

These responses indicate that

Chicanos are quite evenly involved in university committee assign
ments, national professional organizations, and community en
deavors. The university and community involvements were
particularly interesting, since most Chicano respondents' par
ticipation was alturistic in nature (e.g., serving in community
service groups).

The Chicano subjects seemed to place as much
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importance on community involvement as they did on national pro
fessional organizations and university assignments.
Publications. In an attempt to better understand the
status of Chicano and Anglo scientists in terms of ability to
publish, two questions were formulated so as to compare publica
tions versus manuscripts submitted for publication.
question was:

The first

"How many books, articles, and/or monographs have

been published?

Anglo responses totaled 58 for books, 807 for

articles, and 16 for monographs; Chicano responses were four
books, 465 articles, and 16 monographs. To the second question,
How many books, articles, monographs, have you submitted? The
Anglo respondents claimed none for all three categories, while
the Chicano respondents totaled five for monographs and none for
books and articles.
This question was rather difficult for the respondents to
answer.

A great number of them responded that they had so many

publications that they could not trace them down for this ques
tionnaire. There is, therefore, really no conclusion that can be
drawn as a result of this question.

Although the Anglo respon

dents seem to have more publications than the Chicano respondents,
the Anglos have had more opportunities for publications than the
Chicanos because they have been in the profession longer.
Regarding the number of books published, most respondents
stated that they had contributed to sections and/or chapters and
were not responsible for contents of the entire book.
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Geographic Employment Preference. There were three ques
tions related to the geographic preference for employment.

Table

12 reveals the responses to the first part of the first question.
This question was stated as follows:
you like to be employed?

Geographically, where would

Why?

Table 12 shows that the Chicano respondents desire to
seek employment in the southwest while the Anglos' geographic
preference for employment does not reflect a pattern.
The following is typical of Chicanos' reasons for prefer
ring employment in the southwest:
where my people are."

"It's my home and there is

Some liked the setting and environment.

Others stated that the location allowed them to serve as role
models for other Chicanos.
The Anglos' main reason for their employment preference
was that they liked the setting.

Others stated that they had no

preference and would go wherever their jobs took them.
It is a well known fact that a greater percentage of
Chicanos live in the southwest than in other regions.

Therefore,

it was not only important to ask the subjects' geographic job
preference but also to follow-up with an additional question to
see if they had applied in the southwest.
The second question was stated as follows:
applied in the southwestern states?

Have you ever

Twenty-eight of 35 Chicano

subjects answered "yes" and six answered "no." In contrast, seven
of 25 Anglo subjects answered "yes," and 15 said "no."
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Table 12. Geographic Preference for Employment
Geographic Area

Chicano

Anglo

Northwest

2

3

Southwest

28

5

Northeast

-

2

Tropics

-

1

Southeast

-

1

West

2

4

East Coast

1

6

Wherever my job takes me

-

2

Other

3

2

Midwest

-

_2

36

28

Total

For those that did apply for employment positions in the
southwest, a third question was asked:

What were the results?

For the most part, the Chicanos said they received negative re
sponses. Two said there were no responses from the institutions
they had applied to.

One said he was told he was not qualified

and four said they had turned down the institution's offer.
Most of the Anglo respondents did not state the results;
however, some did say they had turned down an offer.
Discrimination.

An additional question was asked per

taining to the subjects' professional careers (i.e., whether they
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perceived any discrimination in the scientific community).

The

question was stated as follows:
Do you feel that you have been discriminated against in
your professional career because of race, color, or creed?
Yes

No

Please cite examples or comment.

In think

ing about a response, you may wish to consider some or all
of the following aspects of a career line:

qualifications

required for teaching and research positions, difficulties
in acquiring beginning posts, awarding of half-time posi
tions; teaching responsibilities, e.g., course load, choice
role, e.g, committee assignments, executive positions; em
ployment outside the university; pressures for third-world
or community involvement.
Responses by Chicano Subjects.

Approximately 50% of the

Chicano subjects responded "yes." Some felt they had been disscriminated against in employment and included such qualifying
statements as these:
Qualifications—I had enough qualifications to be re
cruited by good medical schools outside the southwest,
but not to teach at any southwestern medical schools. My
present position is very rewarding as I do research 90%
of the time with teaching and committee work 10%. I
publish a lot and have been invited to visit famous lab
oratories in Europe (I give seminars). I have been in
vited to teach part of a course in Madrid (I'm bilingual).
But still, I am not good enough for southwestern medical
schools.
My experience was mainly in entering the university
system in the southwest where few if any Chicanos are even
hired on faculties. (When hired, one is overloaded with
ethnic recruitment, etc.) There is always the suspicion

that we haven't the abilities past the agricultural labor
stage.
Even now, we have to apply pressures to the universi
ties to get one of our groups hired while at the same time
we have little difficulty getting hired at Berkeley, Yale,
etc.
I have applied in California and New Mexico and was
not even considered, in fact received "nasty" replies
saying that I should not have applied or should apply in
fields pertaining to my training (whatever that is?).
I feel that universities hire on the "buddy system."
... I have applied both in Arizona and New Mexico with
no favorable response.
For the past 10 years I have tried to locate in the
southwest. My credentials are good and even include post
doctoral experience; however, this is the last time I'll
apply, and I am very happy where I'm at; however, I should
mention that I have tried to look into several positions
in the southwest and have never been able to obtain a
suitable position.
Other Chicanos answered "yes" but gave less specific comments
such as these:
We find ourselves divided between our professional in
terests and demands from our social commitments and pres
sures. We have a two-fold job in comparison to our Anglo
colleagues. These pressures cut into our research and
make it more difficult to survive in a system that does
not give credit to our social (ethnic) activities and
efforts.
The third world pressures are high (see vita).
Minority scientists certainly have pressures from the
community if only because of small number of them.
Though I placed my name as desiring employment after
my Ph. D. I did not receive an offer until years later.
The other 50% of the Chicano respondents gave "no" as
their answer with such qualifying statements as the following:

60
If it has been done—it has been done without my
knowing it.
No, but I should mention that an excessive number of
demands are made by the community concerning third-world
type involvement.
No, I have held the following positions: (1) Re
search Scientists, American Science Laboratories,
(2) Head, Biological Development, with E. Lilly and
Company.
No, in none of my encounters during my scientific
career have I ever had any problems of discrimination in
any of the institutions where I have worked. However, I
believe I have been fortunate in this respect since
others have communicated to me that they have had diffi
culties such as outlined above.
And one indi\^Ldual summarized as follows:
Not because of race, color or creed but because of
qualifications required for teaching and research. Com
petition for available positions is very keen due to a
field in which there are too many qualified applicants.
However, being a scholastically disadvantaged minority,
even with a Ph. D. certainly compounds the problem of
job getting (see enclosure from University of New Mexi
co). Moreover, qualifications are set so high that even
some of the best Anglos scientists are disqualified.
While I am not presently a faculty member (see job
description) it is obvious that the pressure to publish
is high. Retention in this department is based on sci
entific productivity, not that I or others are not en
thusiastic about doing research, but community
involvement as several of us found out this past summer,
certainly detracts from research. It is not looked upon
well by the department and too much involvement can cer
tainly result in the granting of nontenure and therefore
ultimate dismissal. To do justice to oneTs own research
and community requires more than a herculean effort
which few have. The choice is obvious, stay away from
community involvement as much as possible or tie it in
closely within your own area of specialty. The latter
approach on the long run will probably pay off the most
in terms of stimulating other minorities into the sci
ences. At least this is our present experience.
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Responses by Anglo Subjects. Of the Anglo respondents
only four of 29 stated that they had been discriminated against.
Their statements were as follows:
No. But I do think I was because of being honest,
that is calling what I saw in my experiments and refusing
to give what the upper echelon wanted.
I think my education was wasted in my job, that is,
mostly in the later years after a change of administration
of research. My advice was never solicited, sometimes my
cautions and objections to doing certain things were ig
nored (though I was proven right on many occasions by work
of other people in the field) and even though I played a
large part in getting two products on the market in earli
er years during which time I did a lot of investigation on
my own on these products which were later used in publica
tions. I was never contacted to better utilize my excep
tional education, experience, business knowledge or
language capabilities. I was allowed in earlier years to
give papers at meetings and to attend a meeting a year.
Opportunities have been somewhat narrowed for WASP's
due to overemphasis in equal opportunities and Affirmative
Action programs.
In my opinion, so-called Affirmative Action programs
tend to discriminate against Caucasian males. Competence
no longer seems a criteria for filling academic slots. I
recall being interested about 18 months ago in a universi
ty deanship at a school where an old friend is in faculty.
I asked him to get information. He suggested that I not
waste my time sending in credentials because of the Af
firmative Action business.
For the most part, the 25 Anglo subjects who responded
"no" did not explain their answers; however, one said, "Being a
Roman Catholic and of German descent has had no bearing whatso
ever on my career or treatment I have received—unless it was
positive and I didn't recognize it."
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Even though they checked "no," several included such
statements as these:
There was some discrimination against me as a single
man in graduate school. Pay and position (three-quarter
versus half-time instructor) at one point was higher for
married colleagues with two children. I was told he had
more need. I waited until I could afford it before
marrying.
If anything, I sometimes feel there is reverse dis
crimination taking place where I work.
There is an element of discrimination in my work.
Engineering supervisors seem to promote engineers rather
than non-engineers.
The nature of discrimination was based primarily on the
geographic preference for employment (i.e., they felt that it
was difficult if not impossible to be hired in universities in
the southwest). Those Chicano subjects who disagree felt that,
for the most part, they had not been discriminated against; how
ever, most recognized that there might have been some
discrimination.
Most of the Anglo subjects who disagreed said there was
no minority discrimination in the scientific community; however,
they felt that reverse discrimination is now occurring.
In summary, based on the analysis of the data collected,
there is a difference between Chicano and Anglo employment sta
tus. Specifically, the differences appear in:

place of employ

ment, job title, number of years in current positon, major task
assignments and expectations, community involvement and
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publications.

This conclusion is based on the following findings

concerning the Chicano respondents:
1. They held assistant professorships; most worked in higher
educational institutions and were relatively "newcomers"
in the scientific community.
2.

Most felt that they were required to assume dual roles—
teacher and scholar, and cultural broker.

3.

Participated equally in community efforts as well as uni
versity assignments.

4. They seem to have less published material as compared to
Anglo counterparts.
5.

Prefer the southwest as a place of employment.

6.

Fifty percent believe that they have Been discriminated
on primarily the geographic preference for employment
(i.e., they felt it was difficult, if not impossible, to
be hired in universities in the southwest).

And for the Anglo respondents:
1.

Places of employment were equally distributed between in
dustry, higher educational institutions, and federal gov
ernment.

For those in education, most held associate

and/or full professorships, most have held their current
positions a long time, relatively.
2.

Did not specify community involvement.
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Hypothesis 4:

Ethnic Self-Identity

There is no difference between Chicano and Anglo sciengists in ethnic self-identity as related to ethnic identifi
cation, language usage, and recommendations for improving the
status of minorities in the science fields.
The questions and responses in these three areas are pre
sented below.
Ethnic Identification.

To explore the self-identity fac

tor it was necessary to ask questions that aided the respondent
in identifying himself ethnically.

One such question was:

"Do

you consider yourself to be a' minority scientist?"
Twenty-five of 31 Chicano respondents replied "yes" and
several of these provided some qualifications.

Four.persons qual

ified their answers by making such remarks as "depends on con
text," "depends on the definition," "just like to be called a
scientist," and "considered -such by minority."
six Chicanos responded with "no" answers:

On the other hand

one responded "no, but

treated as one"; one stated, "don't know what the question means"
and two gave "no and yes" answers.
In contrast most of the Anglo subjects stated that they
did not consider themselves minority scientists*.

However, three

Anglo subjects responded "yes" with one stating, "depends on the
context," and one, "depends on the definitions."
Another question related to ethnic identity was:
tern or phrase can best be used to describe your ethnic

"What
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background?" (Spanish descent, Chicano, Mexican American, Span
ish American, Anglo, Black, others).
The responses of both groups were multiple scored (i.e.,
if different terms were used interchangeably in answering the
question, all categories were scored).
Twenty-one of the 47 Chicano responses indicated that
"Chicano" is the term they most frequently use to identify their
ethnic background; 15 answered "Mexican American," eight "Spanish
descent," and three "Mexican."
The Anglo respondents had difficulty with this question.
There was a total of 13 phrases or terms given in response. How
ever, the term most used was "Anglo" with "American" and "German
American" used equally as the second most frequent choice.
Another question asked was:

"What term or phrase can be

used inclusively to refer to a wider ethnic or minority category
with which you identify?" (Non-White, White, European, NonEuropean, African, Asian, Other, etc.).
The responses by Chicanos and Anglos to this question were
exactly opposite to their respective responses to the previous
question. In answering the previous question, Chicanos gave more
different terms to identify their ethnic background than did
Anglos; but in answering this question, Anglos gave more differ
ent terms to identify the ethnic category with which they identi
fy than did Chicanos.

The reason for this could possibly be the
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interpretation of the word "wider" by Chicanos'and of the word
"inclusively" by Anglos.
The terms used by Chicano respondents, in descending
order of frequency, were as follows:

"Raza" "Latin" (Hispano),

"Mexican American," "Chicano," "Spanish-Speaking," "Brown,"
"Mexican," "Mestizo," "Colonized American," "Black and Indian
Ancestry," and "Woman."
The terms used by Anglo respondents, in descending order
of frequency, were as follows:

"White," "European," "Other,"

"WASP," "American," "White American," and "European American."
Based on the nature of responses, it appears that both
Anglo and Chicano subjects had difficulty identifying themselves
ethnically, almost to the point of frustration.

However, the

Chicano respondent seems to utilize current terminology such as
"Chicano," "Raza," etc., to identify himself, while the Anglo has
no common term(s) with which to identify himself ethnically.
Once the subjects were asked to respond as to how they
identified themselves ethnically, it was important to formulate
other questions that could reveal how Chicano subjects saw them
selves professionally. These questions were therefore designed
to elicit personal reactions regarding the respondents' role as
minorities or non-minorities in the scientific community.
such question was:

One

"Do you feel that your experiences have dif

fered in your discipline either positively or negatively from
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those' of non-minority scientists? (If a non-minority scientist,
do you think they have?)"
Responses of Chicano Sample. Ten of the 33 Chicanos re
sponding answered "yes" giving such reasons as the following:
"yes, but: in subtle ways," "professionally, no, they haven't
that is, giving papers, publishing, etc. The only difficulty I
have had is in dealing with the Anglo/southwest medical schools—
while being sought by other schools elsewhere," "socially—yes,
academically—somewhat," "yes, I have to work harder to obtain
the same 1-vel of reward," and "yes, culturally I think my educa
tion has been different." The respondents had difficulty pin
pointing specifically how they felt their experiences were
different; however, they did indicate that it was a combination
of things which were hard to identify.
Sixteen of the 33 Chicano' respondents answered "no" with
such reasons as these:

"No—and I have worked with minority per

sons from all over the world. In my field discrimination is more
on attitude and incompetency than otherwise," "no—major problems
occurred in grammar school and secondary school," "negatively due
to low scholastic background, e.g., I lacked the very high scho
lastic background of many of my colleagues due to a poor academic
background in the formative years," and "not significantly
different."
Responses of Anglo Sample.
ing responded in the affirmative.

None of the 24 Anglos answer
Their reasons included these:
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"I am non-minority.

At the time I attended school I was probably

afforded preference over minority students, but I really have no
way of being certain of this," and "In present mode, am working
with many Asians. I have the feeling that they work for less
salary."
Fifteen of the Anglo respondents said "no" with such com
ments as these:

"No, other than minorities have been given spe

cial favorable consideration in employment recruiting," "I think
that minority scientists felt that they must prove themselves—
and this is a burden.

On the. other hand but not as a representa

tive of any group," "not in any manner, not under my control,"
"If you mean minority scientists, I would say in my experience
they have the same opportunities," "no, except that I was some
times discriminated against from groups calling themselves minor
ities," "I doubt it," and "in my few encounters with scientists
from minority groups I have never experienced any special treat
ment, positive or negative, for these people.

Especially not in

the scientific community."
Language Usage. The two questions on language were in
cluded in the questionnaire because of the importance American
educators often place on the effect of a second language on
learning, particularly in the early years. This is a point often
raised with regard to children with a Spanish-speaking background
in the southwestern United States.

The first question was:

language(s) was spoken in your home when you were a child?"

"What

69
The following were the characteristics of the Chicano
subjects' responses:

37% came from homes where Spanish was the

only language spoken; 59% used Spanish as the dominant language
and English as the second language; and 4% used only the English
language. In contrast, the Anglo subjects' responses were as
follows:

68% came from homes where the only language spoken was

English; 13% utilized both English and German; 1% used English as
their dominant language and Yiddish as a second language; .05%
used Greek as their primary language and English as their second
ary language; and .05% used English as the primary language and
Polish as the second language.
The second question that pertained to language was:
"Which language(s) is spoken in your home now?"
In response to this question, 9.4% of the Chicano respon
dents stated that Spanish was the only language used; 50% stated
that Spanish was the dominant language used with English as the
second language; 32.4% stated that the only language used was
English; and 6.3% stated that English was the dominant language
and Swedish and/or Portuguese was the second language.

All of

the Anglo respondents stated that English was the only language
spoken.
The Chicano respondents' answers to both questions indi
cate that they are being assimilated and are losing the use of
Spanish from generation to generation. The Anglo subjects who
utilized a second language while being reared also attest to this
trend.
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Improving Status of Minorities. To obtain the subjects'
ideas about how they, as scientists, could contribute to better
serving the needs of the minority community, the following ques
tion was asked:

"Can you suggest ways in which scientists can be

used to serve the needs of minority groups in the United States?"
A large percentage of Chicano scientists said that serv
ing as "role models" would help to increase minority participa
tion in the science fields.

Others said that minority scientists

should get more exposure to an involvement in minority community
affairs; however, some stated that this would be done at the ex
pense of their professional duties (i.e., research, teaching and
publishing).

Others felt that the scientific community needed to

be made more aware of the minority community problem.

Some

stated that the question could be phrased more appropriately, as
in these examples:

"How do you solve poverty problems?

How do

you motivate the education of the children of the non-educated?
How does one stop the waste of human minds?" Still others felt
that better educational programs would aid the minority
community.
Among the Anglo scientists the most common response was
that it was the obligation of the minority community to become
aware of the many advantages that the United States has to offer.
They stated that through education many problems would be solved
for the minority communities.

Others stated that in no other

time in history did minorities in this country have more
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opportunities than today and that they should "take advantage of
this." Still others said that minority students should be en
couraged to enter the science fields, although they must recog
nize that it is a difficult and challenging field.
typical example of the latter:

"Yes.

Here is a

Scientists should encour

age and guide those of the minority groups, that is, those who
are properly qualified for education in scientific areas.

How

ever, second grade (substandard) people should not be substituted
because of color, race or creed." One response was pessimistic
and felt that scientists could not help the minority communities
until public awareness changes:

"The majority of the population

has fears of strangeness, new surroundings, new situations, noth
ing can be done for the general population.
still bias.

In science, there is

But people are now going to recognize their

contributions."
A question which called for the reasons the scientists
would or would not advise minority students to enter the science
fields was this:
science fields?

"Do you advise minority students to enter the
Why or why not?"

Most of the Chicano respondents stated that they did en
courage and advise minority students to enter the science field
and for the following reasons:

it would benefit science and of

fer more ta students (e.g., jobs, less prejudice, more selfsatisfaction, etc.).

Others stated that they encouraged

minorities into the science fields because there was such a
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minimal number of them there that job opportunities were great
and because the science disciplines provided techniques for solv
ing the problems and deepening the understanding of one's own
ethnic group.

A few respondents answered "yes" but only if the

minority students showed promise and were qualified for succeed
ing in the science fields.
Chicano subjects who advised minority students not to en
ter the science disciplines or to do so with reservations gave
the following reasons:

there are few opportunities because they

are a minority and our society is not ready to accept them.

They

would not advise them merely because there is an underrepresentation of minorities in science, but rather because of their inter
est and aptitude, regardless of their minority status.

Others

gave no reasons for either advising or not advising minorities to
go into the sciences.
Most of the Anglo subjects answered "yes" but only if the
minority students were interested, had the aptitude, and were
qualified.

A few stated that job opportunities were great and

felt there was less prejudice in the science fields than in many
other fields.
The following question was intended to elicit suggestions,
recommendations, and alternative educational delivery systems for
making the science disciplines more relevant to the needs of
minority students:

"Can you suggest ways in which the science

disciplines can be made more relevant for minority students?"
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Most Chicano subjects answered that minority students
could be better prepared for the demands of the science disci
plines if they received greater exposure to minority studies.
The resulting self-knowledge would in turn promote greater confi
dence and purpose in further study, which would be more likely
to include the sciences.

Others stated that the use of minority

examples (role models) would aid in making science more relevant,
combating racism, reducing elitism, increasing control by the
people being studied, and giving more opportunities to minori
ties.

The following suggestions were also made:

more science

should be taught in lower grades; minorities should have more
academic preparation, especially in lower grades; and encourage
ment, advisement and counseling should be stressed at all levels
of education.

A few of the Chicano respondents did not answer

the question, and others were confused and questioned the word
"relevant."

"Relevant to what?" was the usual comment. The fol

lowing were typical Chicano responses:
I appreciate your efforts, but I think we all know
what the problem is. I think itTs time we stopped doing
surveys and talking and got down to the business of mo
tivating young Chicanos and other minorities to enter
the sciences. We should start at the elementary and
secondary levels, thatTs where the problem exists.
. . . get promising students to work harder and par
ticipate in university sponsored summer science training
programs in camp/seminar type environments. We're just
now getting enough qualified, motivated Chicanos into
the top quality uhiversities.
The Anglos' responses clustered around the following
points:

minorities need more preparation, especially more science
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in lower grades; attitude and abilities are important; and sci
ence is not a matter of relevancy.
However, there were a few who did provide some positive
reactions in addition to recognizing the problem.

One such com

ment was:
I think that an important factor in the low represen
tation of minorities in science is the lack of an orienta
tion towards science and intellectual activity in general
in minority communities. This results in young people not
beginning at an early age to develop the thought patterns
and attitudes necessary for successful preparation for
science.
Another said:
I think the biggest problem for minority scientists
in the past has been in gaining admission to graduate/
medical school. Once admitted, most minority students in
my experience have been treated.like majority students.
At the present time the situation has reversed and con
siderable pressure has been exerted by state and federal
governments to increase the number of minority scientists
as students and faculty members. The situation has almost
gotten to the point of reverse discrimination but I be
lieve that this trend will taper off in the next five
years.
Another respondent gave the following overview of the problem in
relation to society as a whole:
Most Blacks or Chicanos that have a small chance at
college live in cities. They are social-problem oriented.
They have a distaste of labor that gets them dirty or hot
or out of doors because they associate that with their
surroundings they are trying to escape.
Most orientals are imports from Japan or Taiwan where
these prejudices do not occur and opportunities for earth
scientists are large in the U. S.
Most Anglo geologists are from upper middle suburbia
where they get a good education and an appreciation for a
mixture of manual effort and intellectual activity—all
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that company and trips to parks, etc., that is missing
from the childhood of minority people.
My question is how do we get good Chicano or Blacks
into geology? In my classes, I have one good Black
girl who grew up in Europe as an Army brat—not typical
and one poor Chicano boy whose background education is
giving him hell when he tries to compete with his fellow
students.
A few Anglo respondents were negative toward the question
and felt that there was no problem in discrimination in the
science community.

One such statement was, "I do not know of any

discrimination based on race, religion, or national origin in
Physics." This particular respondent stated that the problem lay
in the fact that minorities lack exposure to the science fields
and have poor elementary and secondary science preparation.
Other respondents felt that a new trend was imposed on them in
that they were being forced to bend over backwards to facilitate
the minority student. .Most of the negative responses alluded to
the idea that a "reverse discrimination trend" was now the prob
lem.

Another respondent said:

I wonder if we should continually talk about group
people, tell them they are different, and further point
out that they are victims of discrimination.
I come from as poor a background as any of the socalled poverty classes today and I found ways to "make
it." Our State Senator Domenici is the son of an
Italian immigrant, and those of an Italian birth were
certainly minority when he arrived.
Let's all quit crying in our beers about how underprivi
leged we are and go after what we want by working for it.
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In summary, the responses to the ethnic self-identity
questions indicate that there is a difference in the ethnic selfidentity of Chicano and Anglo scientists. It is concluded that
this difference appears in the areas of ethnic identification,
language usage, and recommendations for improving the status of
minorities in the science fields.

This conclusion is based on

the following findings from the Chicano respondents:
1. They had difficulties in identifying themselves eth
nically.

However, most respondents recognized terms

and/or phrases presently used.
1.

Fifty percent stated that they had been discriminated
against in their professional career because of race,
color, or creed.

Most identified the nature of discrim

ination as restricted employment opportunities, (i.e.,
they felt that it was difficult, if not impossible, to
be hired in universities in the southwest United States.
3.

Ninety-six percent of the respondents stated that while
they were being reared, the Spanish language was either
their dominant language or that a mixture of Spanish and
English was used, while 4% stated that English was the
only language used.

4.

Presently, the trend in language usage seems to indicate
that they are being assimilated and thus are not using
Spanish as a dominant language in rearing their children;
however, most recognize the advantage of a second
language.
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Most felt that the best ways to increase the flow of
Chicanos into the science fields were to make the public
aware of the problem, to provide more science career ex
posure to youth, to provide more government funding for
programs designed to increase such a flow, to get back to
the basics (three RTs), and to have more role models.
The findings from the Anglo respondents were as follows:
They had difficulties identifying themselves ethnically.
Most believed that there is no minority discrimination in
the science community; however, they felt that reverse
discrimination is now the case.
Seventeen percent of the respondents stated that,
while they were being reared, another language and/or a
combination of language was used, while 83% stated that
English was the only language used.
All respondents stated that English was the only language
presently used.

However, most agreed that a second lan

guage is an asset, especially as related to research pub
lications in different languages and countries.
Most felt that the underrepresentation of minorities in
the science fields was due to academic deficiencies and
the lack of motivation by students and parents.
tion would be to

,Tbone-up,T

on the basics.

Appendix B contains other data derived from the

The solu

CHAPTER 5
SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS
Summary
The purpose of this study was to examine selected factors
that relate to the educational success of Chicano and Anglo sci
entists.

Attention was given primarily to the following:

socio

economic background, background in higher education, and
employment status.

Of secondary concern were the scientists'

ethnic differences and suggestions for increasing the flow of
minorities into the science disciplines.
The specific objectives were:
1. To determine if there was a difference in socio-economic
backgrounds between Chicano and Anglo scientists in terms
of (a) parents' educational background and (b) parents'
level of income.
2. To determine if there was a difference in educational
backgrounds between Chicano and Anglo scientists in terms
of (a) the educational institutions where their academic
degrees were received and (b) the means of financing
their undergraduate and graduate training.
3. To determine if there was a difference in employment sta
tus between Chicano and Anglo scientists in terms of
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(a) title, (b) place of employment, (c) number of years
in current position, (d) assignments, (e) community in
volvement, (f) publications, (g) fellowships and/or
awards received, and (h) geographic preference for
employment.
4. To determine if there were ethnic self-identity differ
ences between Chicago and Anglo scientists in terms of
(a) ethnic identification, (b) language usage, and
(c) recommendations for improving the status of minori
ties in the science fields.
Conclusions
The conclusions of this study are based on an analysis of
data collected by means of a questionnaire which was answered by
33 Chicano Ph. D. scientists and 27 Anglo Ph. D. scientists.
Recognizing the limitations of this undertaking and that
this effort serves as a pilot study, the following conclusions
were drawn:
1. There is a proportional* difference in socio-economic
backgrounds between Chicano and Anglo scientists in terms
of parents' educational and income levels.

Generally,

the parents of the Chicano respondents had acquired less
education and had less income than the parents of the
*As defined by the Lawshe-Baker Nomograph designating a
significant difference if percentage difference between subjects'
responses is more than 10%.
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Anglo subjects while both sets of subjects were pursuing
undergraduate and graduate training.
There is a difference between Chicano and Anglo scien
tists and their means of financing undergraduate and
graduate training.
The Chicano subjects seem to start their undergradu
ate studies at small colleges or universities and not at
major, prestigious universities.

However, as they pur

sued graduate studies there was an increase in the number
of Chicanos graduating at the master's and doctorate-lev
els from prestigious educational institutions. In con
trast, the Anglo subjects seem to be evenly represented
in major, prestigious institutions at all levels of edu
cational training.
Most Chicano respondents stated that their means of
financing their educational training consisted of (a)
teaching assistantship and (b) scholarships at the gradu
ate level.

Most stated that, at the undergraduate level,

the G. I. Bill, grants, and working were their means of
financial support.

Parental financial support was mini

mal, if not totally absent, during their training.
In contrast, the Anglo respondents stated that their
means of undergraduate financial support was via scholar
ships, veterans' benefits, and parental support.

Most

said that, at the graduate level, veterans' benefits,
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teaching assistantships and/or scholarships, and minimal
parental financial support were their main sources of
income.
There is a difference in the employment status of Chicano
and Anglo scientists as related to title, place of em
ployment, number of years in current positions, and geo
graphic preference for employment. The following are the
reasons for the differences in these categories:
a. Job Title (for those in educational institutions):
There were fewer Chicano scientists with associate,
and full professor titles as compared to their Anglo
counterparts.

Most Chicanos held titles of assis

tant professor.

Of those responding, both Chicano

and Anglo, who were employed in private industry and
federal agencies, most were in a research capacity
and title differences were not discernible.
b.

Place of Employment:

More Chicano scientists were

employed by educational institutions than were Anglo
scientists.

The Anglos were represented more in pri

vate industry than were their Chicano counterparts.
c. Years of Employment:

Anglo scientists had more years

in their current positions than did Chicano
scientists.
d. Geographic Employment Preference:

Chicano scientists

preferred employment in the southwest United States
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. whereas Anglo scientists specified no particular
geographic preference.
e.

Other Categories:

Because of a lack of responses, no

conclusions can be drawn about differences in employ
ment status between Chicano and Anglo scientists as
related to .assignments, community involvement, pub
lications, and fellowships and/or awards received.
4. There is a difference between Chicano and Anglo scien
tists in terms of ethnic identification, language usage,
and recommendations for improving the status of minori
ties in the science fields.
Recommendations
As a result of this study, the following recommendations
for further investigation are made:
1.

A duplication of this study should be made using a larger
sample to help validate the present findings, which are
based on a relatively small sample.

2.

A similar study should be conducted with a different
ethnic group from different geographic areas to compare
similarities and differences of these groups regarding
their involvement in the science discipline.

3.

A duplication of this study should be made with emphasis
on these variables:

effects of home aspiration levels,

teacher perceptions of achievement of Chicanos and other
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minorities aspiring to science as a career, and the selfconcept of minorities aspiring to the science
disciplines.

APPENDIX A '
QUESTIONNAIRE AND CORRESPONDENCE
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Questionnaire
Part I.

Biographical Data

The purpose of this section is to secure data regarding the ca
reer lines and experiences of minority scientists.
1.

Name

2.

Address

(city)

(state)

(zip code)

3.

Birth date

4.

Place of birth

5a. Parents' educational background (grade completed)
Father

Mother

b. Parents' approximate income during your undergraduate career
$
6. Sex
Part II. Educational Background Data
10.

Academic degrees:
Degree

Date Awarded

Institution
Granting Degree

11. If both undergraduate and graduate degrees were not completed
at the same institution please indicate your reason for
changing:

12.

How were your undergraduate and graduate studies financed?
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Part III.

Employment Status

13.

Present job title

14.

Place of employment:
a. Department or unit if applicable
b.

15.

years

Please indicate what offices and committee assignments in
professional organizations, universities, and local com
munity you now hold:
a.

16.

How long have you held this position?

Organization

Dates

Assignments or Offices

b. University

Dates

Assignments or Offices

c. Community

Dates

Activity

d.

Dates

Activity

Other

Publications
a.

How many books and articles have^you published?
solicited
yes/no

b.

How many articles or monographs have you published?
yes/no
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17.

Some minority scientists indicate that in contrast to nonminority scientists they have been utilized in the following
ways: field worker and interviewer; liaison to a minority
ethnic or cultural group; "cultural broker-interpreter" for
minority member scientists; informant. Does your experience
both as a student and professional scientists now, bear out
this assertion? If so, please describe it. If you disagree
please comment.

18.

Grants/fellowships
a. Grants received
b.

Amount

Awards, e.g.

Dates
Dates

19. Geographically, where would you like to be employed?
Why?
a.

Have you ever applied in the southwestern states?
Yes

b.

No

What were the results?

Part IV. Ethnic Self Identify
20.

a.

Do you consider yourself to be a minority scientist?
Yes

No

b.

What term or phrase can best be used to describe your
ethnic background? (Spanish descent, Chicano, Mexican
American, Spanish American, Anglo, Black, others)

c.

What term or phrase can be used inclusively to refer to
a wider ethnic or minority category with which you
identify?
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21. Do you feel that you have been discriminated against in your
professional career because of race, color, or creed?
Yes

No

Please cite examples or comment. In thinking about a re
sponse, you may wish to consider some or all of the follow
ing aspects of a career line: qualifications required for
teaching and research positions, difficulties in acquiring
beginning posts, awarding of half-time positions; teaching
responsibilities, i.e., course load, choice of role, e.g.,
committee assignments, executive positions; employment out
side the university; pressures for third-world or community
involvement.•

22.

23.

a.

What language(s) was spoken in your home when you were a
child?

b.

What language(s) are spoken in your home now?

Can you suggest ways in which scientists can be used to
serve the needs of minority groups in the United States?

24. Can you suggest ways in which the science fields can be made
more relevant for minority students?

25.

Additional comments:
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Letter of Introduction
(name)
(address)

Dear

:

Will you give a few moments of your time to assist in a study of
considerable importance?
The purpose of this study is to gather information on the per
spectives of scientists, especially minority scientists. The
study will concentrate on Chicano Ph. D. scientists whose atti
tudes will be compared to those of non-Chicano Ph. D. scientists.
There is an increasing urgency in institutions to meet affirma
tive program plans. Research is minimal however, as to why there
is little representation of minorities in the hard science areas.
Your response to this questionnaire will be most helpful in this
area. The questionnaire is highly subjective. If you object to
any part of this questionnaire, please indicate why you object.
Where specific examples are called for, it would be most helpful
if you would provide details of the situation without using the
name(s) of the person(s) involved. You are invited to add any
further data that you consider important to this area even though
the questionnaire does not specifically request such information.
Should you need more space, please write on the back of the page
or add additional sheets.
All answers will be kept confidential!
Your assistance is sincerely appreciated.
Sincerely,
Amarante A. Fresquez
Dean of Student Services
ENMU-Roswell Campus
AAF/mlb
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Follow-Up Letter
(name)
(address)

Dear Dr.
I recently sent to you a questionnaire whose purpose was to gather
information on the perspectives of scientists, especially minori
ty scientists.
I realize that your time is very valuable and your responsibili
ties many, but will you help in providing some data to this im
portant endeavor. If you have lost your questionnaire, please
let me know and I will provide another.
Very cordially,
Amarante A. Fresquez
Dean of Student Services
ENMU-Roswell Campus
MF/mlb
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Table B.l.

Responses to Question:

Region/State
Western U. S.
California
Oklahoma
Oregon

Birthplace of Respondents
Chicano

Anglo

6

Central U. S.
Illinois
Michigan
Ohio
South Dakota
Delaware
Wisconsin

1
1
1
1

Southern U. S.
Alamaba
Kentucky
West Virginia
Eastern U. S.
Massachusetts
New York
Pennsylvania
New Jersey
New Hampshire
Southwestern U. S.
Texas
New Mexico
Colorado
Arizona
Oklahoma
Foreign
Mexico
Canada

1
4
1
2

1
10
11
3
1

1

4

1
5
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Table B.2.

Responses to Question: If Both Undergraduate and
Graduate Degrees Were Not Completed at the Same
Institution, Please Indicate Your Reason for
Changing (Multiple Answers Scored)

Reason

Chicano

Anglo

No answer

3

3

Degree was granted at same institution

9

7

Not wise to get undergraduate and graduate
from same institution

8

5

Better department elsewhere

8

5

Received grant/fellowship

2

1

Institution did not offer a Ph. D. program

5

8

Moved

4

GPA not high enough

2
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Table B.3.

Responses to Question: Comparison of Ranked
Departments When Degree Was Received with Place
Employed for Chicano Ph. D.'s

Title/Department/Place
Present Job Title
Assistant Professor of Biology
Acting Academic Dean
Instructor of Chemistry
Assistant Professor of Mathematics
Genticist
Associate Physics
Director of Minority Science Program
Senior Research Associate
Associate Edutor
Assistant Professor of Medicine
Associate Professor of Chemistry
Associate Professor of Mathematics
Staff Member
Head, Biology Department
Associate in Pharmacy
Medical Student
Program Manager
Professor of Civil Engineering
Science Administrator

Number

.

9
2
2
2
1
1
1
1
1
3
2
1
1
1
1
2
1
1
1

Department or Unit
Biology Department
Mathematics Department
Chemistry Department
Division of Natural Sciences
Physics Department
Physiology
Analytical
Organic Chemistry
Department of Medicine
Chemistry and Health Sciences
Department of Pharmacology
Engineering
Veterinary Research
NIH

8
3
4
1
1
2
1
2
2
1
1
1
1.'
1

Place of Employment
University of Utah
Laredo Junior College
Navajo Community College
UCLA

2
1
1
2
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Table B.3, Continued
Title/Department/Place
Owensbone, Kentucky
University of Arizona
University of Minnesota
Pima Community College
University of Utah
University of New Mexico
Chevron Research Co.
University of Alamaba
California State College
Richmond University
San Diego State
•
Sandia Laboratories
National Science Foundation
NMSU
New Mexico Tech
University of Tech
Pennsylvania State
UNW Wyoming
Montana State
DHEW
Sac Ross
Texas A & M

Number
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
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Table B.4.

Responses to Question:

Reasons for Wanting to Apply
Chicano

Reason

Anglo

Goes with my work

1

5

Employment opportunity

1

2

No answer

4

9

Get away from big cities

-

4

Like the setting

5

11

16

-

No strong reference

2

-

Serve as role model for Chicanos

5

-

It's my home

Table B.5.

Reply

Responses to Question:
Southwestern States?

Have You Ever Applied in the

Chicano

Anglo

Yes

23

7

No

6

15

No answer

1

3
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Table B.6.

Responses to Question:

Reply

What Were the Results?
Chicano

Anglo

No reponse

2

2

Not qualified

1

1

Turned down

2

4

They turned it down

4

1

Overly qualified

Positive

10

Negative

8

No opening

3
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Table B.7.

Responses to Question:

Additional Comments

Comments

Chicano

Anglo

No answer

10

12

Positive
Approval
Other positive reactions

17
7

5
2

Neutral
Call for discussion and/or interviews

2

7

Negative
Questions cited as too:
Long
Broad
Hard
Do not understand purpose
Complicated or involved

2
1
1
2
2

Other negative

1

Other miscellaneous
Neither positive nor negative
Total

1
3
1
1
.

45

__3
35
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Table B.8.

Responses to Question: Do You Consider Yourself to
Be a Minority Scientist?

Reply
Yes
In a mixed way
Depends on context
Depends on definition—like to be just
scientist
Considered such by majority

Chicano

Anglo

22

1

1

1

1
2

1

No
But treated as one
Just an anthropologist (not minority
scientist)
Clashes with ego

4
1

18

-

1
1

Yes and No

1

2

Don't know what it means

_2_

1

Total

34

26
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Table B.9.

Responses to Question: What Term or Phrase Can Best
Be Used to Describe Your Ethnic Background?
(Multiple Answers Scored)

Term/Phrase

Chicano

Chicano

21

Mexican American

15

Spanish Descent

8

Mexican

3

Anglo

Anglo French

1

Western European

2

Anglo Saxon

2

American

3

Spanish Descent

1

Polish American

1

German American

3

Anglo

7

Greek Jewish

1

WASP

1

Swedish German

1

American Jewish

1

Russian Jewish

1
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Table B.10.

Responses to Question: What Term or Phrase Can Be
Used Inclusively to Refer to a Wider Ethnic or
Minority Category with Which You Identify?

Term/Phrase

Chicano

Chicano

4

Mexican

3

Latin (Hispano)

6

Raza

7

Spanish-Speaking

4

Mexican American

5

Mestizo

1

Spanish American

4

Black and Indian Ancestry

1

Brown

3

Woman

1

Colonized American

1

White

Anglo

13

European

7

European American

1

White American

1

Other

2

American WASP

1

American

1
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Table B.ll.

Responses to Question: What Language(s) Was
Spoken in Your Home When You Were a Child?

Language

Chicano

Spanish

13

Spanish-English

19

Anglo

English

1

15

Other (German-English)

-

3

English-Yiddish

-

2

Greek-English

-

1

English-Polish

-

1

Table B.12.

Responses to Question:
in Your Home Now?

Language
Spanish
Spanish-English

Which Language(s) Is Spoken

Chicano

Anglo

3
19

English

9

English-Swedish-Spanish

1

Spanish-English-Portuguese

1

22
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Table B.13.. Responses to Question: Can You Suggest Ways in
Which Science Can Be Made More Relevant for
Minority Students? (Multiple Answers Were Scored)
Reply

Chicano

Anglo

No problem of relevancy

4

7

Use for self-identity

7

2

Emphasize American culture

1

1

Minority studies of own

9

-

9

1

More funding for minorities

1

-

Combat racism

5

1

Less elitism—more control by people studied

3

-

More science in lower grades

3

9

No answer

8

3

More preparation

6

10

14

-

1

10

Use minority examples

Encouragement adjustment/counseling
Attitude and abilities

.
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Table B.14.

Responses to Question: Reasons for Advising
Minority Students to Enter the Science Fields
(Multiple Answers Were Scored)

Reason
Yes

Chicano

Anglo

21

15

If qualified

4

16

Benefit science

9

4

Offers more to students, i.e., jobs, less
prejudice, etc.

6

11

Deepen understanding of onefs own ethnic
group

2

-

Provides techniques for solving problems

3

4

No answer-

2

4

Does not apply

1

6

Other

-

-

Talked more in terms of aptitudes

4

-

A good profession

2

-

Under represented

9

-
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Table B.15.

Responses to Question: Reasons for Not Mvising
Minority Students to Enter the Science Disciplines
or for Doing So with Reservations (Multiple Answers
Were Scored)

Reason .

Chicano

Anglo

Few opportunities

5

Psychic difficulties

3

Disillusionment with limitations

4

2

No reason given

5

2

Advise according to interest, disregarding
minority status

6

14
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