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Abstract- Colleges and universities across the United States
(U.S.) are placing greater emphases on Science, Technology,
Engineering, and Math (STEM) college programs. The
purpose of this paper is 1o assess whether Hispanics, the
largest ethnic population in the U.S., are prepared for jobs in
the growing fields of science and technology.Three research
questions are presented in this paper: Are Hispanic students
majoring inscience, technology, engineering, and math
programs? Whatcollege majors are Hispanics choosing?
Willmentoring programs encourage Hispanic studentsto enter
STEM programs?Blacks/African Americans and Whites serve
as comparison groups. Resultssuggest Hispanics lag behind
other ethnic groups at all levels of education and may not be
adequately prepared for jobs in the fields of science and
technology.
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[. TIMELINESS AND IMPORTANCE OF THE
STUDY
his study of Hispanics in science and technology is
Ttimely and significant for two reasons. First,
Hispanics are the largest minority group in the
United States [1] and, second, this increased growth
suggests that revisions in the literature must be made to
reflect recent education and employment trends of
Hispanics, particularly in the fields of science and
technology.

a) Clarification and Definitions

Data for this study were collected from three
primary ethnographic categories as used by the US
Census: White, Hispanic, and Black/African American.
The term Hispanic is used wherever other researchers
and government sources use the word Hispanic and
where data have not been separated by specific ethnic

group.
II. METHODOLOGY

To answer research questions this study used a
qualitative approach. Qualitative studies are necessary
to explore critical factors that may be used to support
quantitative models. An important advantage of using
qualitative methods lies in its strength to uncover more
detailed information about people’s experiences [2].
Historic seminal employment studieswere analyzed that
focused on White males in business andindustry as well
as from women'’s studies.
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I1I. LITERATURE REVIEW

Hispanics are the largest ethnic minority group
in the United States [1], and their numbers undoubtedly
will be augmented by President Obama’s recent
executive order (EO) prohibiting the deportation of 5
million illegal immigrants. The president signed the EO
on November 20, 2014 [3,4].

Although Hispanics are the largest ethnic
minority in the United States, research completed by
Mintz and Krymkowski [5] found that, despite passage
of the historic 1964 Civil Rights Act legislation enacted
fifty years ago, White males and females continue to
dominate the U.S. workforce, including science and
technology. Mintz and Krymkowski reported that,
“...results suggest that white men have maintained their
advantage in the occupational hierarchy...and that white
women have made more progress than any other
group” (p. 31). Important provisions of the Civil Rights
Act (Public Law 88-352 78 Stat. 241) made it illegal for
employers to discriminate on the basis of gender and
race in employment hiring, promotions, and termination.
Women are nearly 50% of the U.S. workforce; however,
less than 25% of them are employed by STEM
companies and only 14% are employed in employed in
the field of engineering[6].

The literature suggests that the prospects for
women in STEM fields are good, as they are for
Hispanics; however, it is clear that Hispanics are not
proportionally represented in STEM fields. £7S Policy
Notescommenting on remarksmade by Indiana
University’s Jorge Chapa, Director of the LatinoStudies
Program wrote that Professor Chapa “...described a
leaky pipeline, where graduate degree recipientsfrom
the nation’s colleges and universities do not reflect the
racialand  ethnic  diversity of the population.
Demographic and educationaltrends confirm that the
percentage of Latinos decreases at eachhigher
education stage in the pipeline” [7]. The question then
becomes, if Hispanics are not majoring in STEM
programs, what subjects/degrees do they pursue?

a) Hispanic Students More Likely to Earn Education
Degrees
Data compiled by the Integrated Postsecondary
Education Data System Completion Survey (IPEDS) for
the academic years 1999-2000 illustrate that Hispanic
students primarily earn bachelor’s degrees in the social
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sciences, business, psychology, and education.
Conversely,Hispanic students are less likely to eam
undergraduate degrees in biological and life sciences,
computer and information sciences, engineering, the
health professions, and related sciences. These under-
graduate discrepancies continue at masters and
doctoral levels. In sum, Hispanic students are more
likely to major in Colleges of Education and eamn
education degrees. They are less likely to earn master’s

degree in the health professions, engineering, computer
information sciences, and business [8].

These conclusions are supported by U.S.
education demographics that show Hispanics and
Blacks lag behind other groups in graduation rates at all
levels of higher education: bachelors, masters, and
doctoral programs. Table 1 below illustrates graduation
rates for all college majors, including science and
technology.

Table 7. Degrees conferred by gender and race/ethnicity 2010-2011

Total

Men

Women

Bachelor's

1,707,984

729,309 (42.70%)

978,675 (57.30%)

White, Non-Hispanic

1,097,684 (64.30%)

480,786 (43.80%)

616,898 (56.20%)

Black 160,073 (9.40%) 54,585 (34.10%) 105,488 (65.90%)
Hispanic 142,816 (8.40%) 56,127 (39.30%) 86,689 (60.70%)
Asian 108,557 (6.40%) 49,719 (45.80%) 58,838 (54.20%)
American Indian and Alaska

Native 11,051 (0.60%) 4,431 (40.10%) 6,620 (59.90%)
Native Hawaiian and Pacific

Islander 3,976 (0.20%) 1,574 (39.60%) 2,402 (60.40%)
Other* 183,827 (10.76%) 81,786 (44.5%) 102,040 (55.5%)
Master's 727,623 290,322 (39.90%) 437,301 (60.10%)
White, Non-Hispanic 409,014 (56.20%) 155,425 (38%) 253,589 (62%)
Black 70,793 (9.70%) 20,672 (29.20%) 50,121 (70.80%)
Hispanic 41,311 (5.70%) 15,037 (36.40%) 26,274 (63.60%)
Asian 37,373 (56.10%) 17,079 (45.70%) 20,294 (54.30%)
American Indian and Alaska

Native 3,485 (0.50%) 1,234 (35.40%) 2,251 (64.60%)
Native Hawaiian and Pacific

Islander 1,189 (0.20%) 474 (39.90%) 715 (60.10%)
Other* 164,458 (22.60%) 79,978 (48.63%) 84,480 (51.4%)
Doctoral 163,517 79,469 (48.60%) 84,048 (51.40%)
White, Non-Hispanic 97,089 (59.40%) 47,088 (48.50%) 50,001 (51.50%)
Black 9,921 (6.10%) 3,472 (35%) 6,449 (65%)
Hispanic 7,918 (4.80%) 3,626 (45.80%) 4,292 (54.20%)
Asian 15,436 (9.40%) 6,776 (43.90%) 8,660 (56.10%)
American Indian and Alaska

Native 873 (0.50%) 418 (47.90%) 455 (52.10%)
Native Hawaiian and Pacific

Islander
Other*

316 (0.20%)
31,964 (19.5%)

150 (47.50%)
18,040 (56.4%)

166 (52.50%)
13,924 (43.6%)

*Other aggregales the caltegories of: 2 or more races, unknown and resident alien.

Source: Chronicle of Higher Education (2013).

The figures in Table | show that Whites eamn a
majority of bachelor’s (64.30%), master’'s (56.20%) and
doctoral (59.40%) degrees. In the bachelor's degree
category, Hispanics, Blacks, and Asians have earned
8.40%, 9.4%, and 6.40% respectively. In the master's
degree category, Hispanics, Blacks, and Asians have
earned 5.70%, 9.70%, and 5.10% respectively. The
tendency to lag behind Whites continues with Hispanics
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and Blacks earning the fewest percentages of doctoral
degrees at 4.80% and 6.10% respectively. Asians are a
smaller percentage of the U.S. population; however,
proportionately they fare better and have earned 9.40%
of doctoral degrees.



b) STEM Programs within Minority Serving (MSI's)
Institutions

Minority Serving Institutions (MSI’s) are colleges
and universities that were created to serve historically
underrepresented ethnic minority students such as
Hispanics and African American/Black students [9]. In
the United States, Black colleges and universities set the
precedent for MSI's. Black colleges and universities
were established to educate African American students.
Today, there are more than 100 historically Black
colleges and universities in the United States. These
colleges and universities were first created in 1837 to
teach freed slaves to read and write [10].

In comparison to the early establishment of
Black colleges and universities, the Hispanic
Association of Colleges and Universities (HACU) were
established relatively recently. HACU was established in
1986 and today represents more than 400 colleges and
universities committed to Hispanic higher education
success. Among HACU’s member organizations are
thirty-one states, Puerto Rico, and the District of
Columbia and eight countries in Latin America, plus
Spain and Portugal. Ironically, even though Hispanics
are the largest minority group in the U.S.HACU’s
U.S.institutions represents less than 10% of higher
education institutions nationwide, yet they are home to
two-thirds of all Hispanic college students, enrolling in
2011 atotal 4.5 million students [11].

The importance and significance of Hispanic
Serving Institutions (HSI) is that they have been
identified as key intermediaries to improve the
availability, quality and diversity of the STEM pipeline
[12]. Importantly, HSI's have the potential to increase
the number of STEM degrees awarded to Hispanic
students. Dowd, Malcolm & Bensimon [13] found
thatapproximately half of all Hispanic undergraduate
students  currently  attend  Hispanic  Serving
Institutions.Of interest and importance are conclusions
reached by Dowd et al. [14] that twenty percent (20%) of
bachelor's degrees earned by Hispanic students
enrolled in STEM majors are from HSI’s.

c) The Influences of Culture, Self-Esteern,and Self-
Efficacy

An abundance of research suggests that
minority students, when compared to White students,
have a tendency towards low self-esteem and self-
efficacy when thinking about themselves as information
technologists, scientists and mathematicians; therefore,
Hispanics and Blacks tend to choose majors other than
STEM  programs[15,16]. Hispanic  students are
influenced by friends and peers—both of these factors
have been shown to thwart or inhibit Hispanic students’
decisions to major in subjects other than science,
technology, engineering, and mathematics [17].

Stability within family units is another critical
element to Hispanic and other minority students

pursuing STEM programs-of-study. Catsambis [18]
found that having a strong family support system goes a
long way to providing neededsupport and
encouragement if minority students are to be successful
in science and technology—or any career requiring an
aptitude in technology.Mentoring together with familial
and parental encouragement has been shown to exert
positivemotivational influences on youthful educational
aspirations[19].

Decades ago,in their seminal research on
career advancement and occupational mobility, Taussig
& Joslyn [20] andWarner & Abegglen [21,22] found that
White males positively benefit from having parents who
have careers in business and industry; thereby providing
essential early role models for their sons. In other words,
businessmen are more likely to have sons who go into
business. Similarly, and more recently, Leslie, McClure,
and Oaxaca [23] reported that Hispanic males living in
households where at least one parent is employed in
engineering or the physical sciences are more likely
tochoose engineering as a college major. Like Warner &
Abegglen decades before them, Leslie, McClure, and
Oaxaca concluded that having at least one parent
working in an engineering or science-related field is
critical to forming positive attitudesamong Hispanic
males thatleads them to believe that a STEM career is a
‘real option” for them and, indeed, is an achievable
goal. Reyes, Kobus, & Gillock [24] reported that
Hispanic females expressingearly interest in STEM
careers are more likely to be better informed, possess a
stronger foundation and greater comprehension of the
rigorous steps needed to succeed.

IV. MENTORING AND THE HISPANIC STUDENT

In her discussion of how and why women
graduate students of colors choose a mentor, Marina
[19] maintains that these students knowingly, or
perhaps unknowingly, gain more confidence to lead and
serve from a spiritual and cultural connection with
members of their own ethnic group. In particular, Marina
suggests that female graduate students of color
often select a mentor based on a spiritual and cultural
connection. Ortega and Craig [25] reported that
professional Hispanics recognize theneed for mentoring
believing that mentoring will help their careers. Ortega
and Craig concluded that more Whites than Hispanics
or Blacks serve as mentors, reporting that just over half
of the mentors in their study were White males. A
plausible explanation is that there are more Whites in
management position. The study also revealed that
approximately 25% of all mentors were women, over
one-quarter of mentors were Hispanic and that Hispanic
and Black managers support formalized mentoring
programs, perceiving that formalized mentoring
programs will benefit their professional career
development. These research results provide a basis for
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growing optimism that more minorities and women may
be encouraged to enter STEM programs.

a) Asian Students Take the Lead in STEM Programs

Within science and technology, the literature
suggests that Asian students enrolled in U.S.
universities dominate STEM programs.This may be due
to a culture that values and encourages Asian students
to major in STEM programs. Research shows that from
1989 to 2003, foreign students eamned nearly 40% of
U.S. S&E doctorates, with Asian students representing
about 55% of this group. Students from EU countries
have totaled about 10% of all foreign doctorate
recipients in the U.S. Asians are not only choosing to
major in science and technology, but many choose to
remain in the US. and not retun to their home
countries. Government statistics indicate that up to 80%
of foreign students remain in the U.S. The “stay rates”
(the proportion of new foreign S&E doctorate holders
planning to remain in the United States immediately
upon degree conferral) have been rising for students
from most Asian countries and the EU. For students
from China and India, the stay rate has been 80% and
higher since 1992. For all major Asian sources and the
EU, over half of foreign student U.S. doctorate recipients
remain in the U.S.[26]. These figures suggest that
Asians are garnering U.S.college degrees that have
prepared them to fill the critical need left by Hispanics
and Blacks in science and technology job markets.

V. CONCLUSIONS AND RECOMMENDATIONS

Hispanics in the United States are not majoring
in Science and Technology (STEM) fields and one
consequence is that they are not prepared to enter the
job markets offered by science and technology. The
literature and government statistics show that Asians are
choosing science and technology majors and
graduating in large numbers from U.S. colleges and
universities.

If Hispanics are to take their rightful places in
these fields, they must be encouraged to major in STEM
programs.The literature suggests that early interventions
are needed at all levels in the K-12 system. At each
grade level, Hispanics must be encouragedio take
STEM classes that will adequately prepare and position
them to be recruited and retained in schools and
collegesand universities. Counselors should provide
STEM career guidance, enhance student self-efficacy,
and provide positive interactions between the student’s
family and colleges seeking to recruit them.

a) Future Studies

Future studies should include assessing best
practices of successful Hispanic mentoring programs
within high schools, colleges and universities. Best
practices of private sector science and technology
mentoring programs should also be studied to see what

© 2015 Global Journals Inc. (US)

works best to attract Hispanics into science and
technology job markets. The growing population of
Hispanics in the U.S. suggests a need to tap into this
vast number of future employees to meet the needs of
science and technology.

REFERENCES REFERENCES REFERENCIAS

1. US. Census Bureau. Profile America Facts,
https://www.census.gov/newsroom/releases/archive
s/facts for features special editions/cb12-ff19.html

2. Bernard, H. R., Ryan, G. W.: Analyzing Qualitative
Data: Systematic Approaches. Sage Publications,
Thousand Oaks, CA (2010)

3. US. Citizenship and Immigration Services.
Executive Actions on Immigration, http://www.uscis.
gov/immigrationaction

4. GOP-Democrats Spar Over Legality of Executive
Orders,http://www.foxnews.com/politics/2014/11/23/
gop-democrats-spar-over-legality-executive-orders-
as-lawsuits-begin/

5. Mintz, B., Krymkowski, D. H.: The Intersection of
Race/ethnicity and Gender in  Occupational
Segregation Changes over Time in the
Contemporary United States. Inter. J. Soc. 40(4), 31-
58 (2011)

6. The Atlantic:Hands-On Learning and Mentorship Are
Encouraging More Women in the STEM Pipeline,
http://www.theatlantic.com/sponsored/chevron-
stem-education/hands-on-learning-and-mentorship-
are-putting-more-women-in-the-stem-pipeline/179/

7. ETS Policy Notes, Volume 14, Number 2, http://
www.ets.org/Media/Research/pdf/PICPN142.pdf

8. Llagas, C., Snyder, T. D.: Status and Trends in the
Education of Hispanics. U.S. Department of
Education, National Center for Educational Statistics
(NCES 2003-008), Washington D.C. (2003)

9. Crisp, G., Nora, A. Overview of Hispanics in
Science, Mathematics, Engineering and Technology
(STEM): K-16 Representation, Preparation and
Participation. White paper prepared for the Hispanic
Association of Colleges and Universities (HACU).
http://www.hacu.net/images/hacu/OPAI/H3ERC/201
2 papers/Crisp%20nora%20-%20hispanics%20in%
20stem%20-%20updated%202012.pdf (2012)

10. PBS.org.  Historically  Black  Colleges and
Universities, http://www.pbs.org/itvs/fromswasti-
katojimcrow/blackcolleges.html

11. Hispanic Association of Colleges and Universities
(HACU):1986-2011: 25 YEARS OF CHAMPIONING
HISPANIC HIGHER EDUCATION. A Historical
Review and a Glimpse into the Future, http://
www.hacu.net/images/hacu/about/HACU History 1
986-2011F.pdf

12. Institute for Higher Education Policy:Diversifying the
STEM Pipeline: The Model Replication Institutions -


http://www.foxnews.com/politics/2014/11/23/gop-democrats-spar-over-legality-%09executive-orders-as-lawsuits-begin/�
http://www.foxnews.com/politics/2014/11/23/gop-democrats-spar-over-legality-%09executive-orders-as-lawsuits-begin/�
http://www.foxnews.com/politics/2014/11/23/gop-democrats-spar-over-legality-%09executive-orders-as-lawsuits-begin/�
http://www.foxnews.com/politics/2014/11/23/gop-democrats-spar-over-legality-%09executive-orders-as-lawsuits-begin/�

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Program. Institute for Higher Education Policy,
Washington, D.C. (2010)
Dowd, A.C., Malcom, L.E., Bensimon, E.M.:

Benchmarking the Success of Latina and Latino
Students in STEM to Achieve National Graduation
Goals.Center for Urban Education, Los Angeles,
CA, (2009)

Dowd, A.C., Malcom, L.E., Macias, E.E.: Improving
Transfer Access to STEM Bachelor's Degrees at
Hispanic Serving Institutions through the America
COMPETES Act. University of Southern California,
Los Angeles, CA (2010)

Stevens, T., Olivarez, A., Lan, W.Y., Tallent-Runnels,
M.K.: Role of Mathematics Self-efficacy and
Motivation in Mathematics Performance across
Ethnicity. J.Educ. Res. 97 @), 208-221(2004)

Sorge, C., Newsom, H.E., Hagerty, J.J.: Fun is Not
Enough: Attitudes of Hispanic Middle School
Students Toward Science and Scientists. Hisp. J.
Behav. Sci. 22(3), 332-345(2000)

Astin, AW., Astin, H.S.: Undergraduate Science
Education: The Impact of Different College
Environments on the Educational Pipeline in the
Sciences. Final Report to the National Science
Foundation (Grant Number SPA-8955365). The
Higher Education Research Institute, UCLA, Los
Angeles (1992)

Catsambis, S.: The Path to Math: Gender and
Racial-ethnic Differences in Mathematics
Participation from Middle School to High School.
Soc. of Educ. 67(3), 199-215 (1994)

Marina, B.LH.: A Cultural Connection to Identity
Development for Graduate Female Students of
Color. In:Kochan, F., Kent, A, Green, A. (eds.)
Uncovering the Hidden Cultural Dynamics in
Mentoring Programs and Relationships: Enhancing
Practice and Research, Volume 4: Perspectives in
Mentoring Series. Information Age Publishing (IAP),
Charlotte, N.C.(2014)

Taussig, F.W., Joslyn, C.S.: American Business
Leaders. The MacMillan Company, New York (1932)
Warner, W.L., Abegglen, J.C.: Big Business Leaders
in America. Harper & Brothers, New York (1955a)
Warner, W.L., Abegglen, J.C.: Occupational Mobility
in American Business and Industry. University of
Minnesota Press, Minneapolis, MN (1995b)

Leslie, L.L., McClure, G.T., Oaxaca, R.L.: Women
and Minorities in Science and Engineering: A Life
Sequence Analysis. J. High. Educ. 69(3), 239-276
(1998)

Reyes, O., Kobus, K., Gillock, K.: Career Aspirations
of Urban, Mexican American Adolescent Females.
Hisp. J. Beh. Sci. 21(3), 366-382 (1999)

Ortega, R., Craig, D.: Latinos as Mentors: Are they
Stepping up to the Plate? In: Dominguez,
N..Gandert, Y. (eds.) 7th Annual Mentoring
Conference Proceedings: Developmental Networks:

26.

Mentoring & Coaching at Work, 55-59. University of
New Mexico, Albuguerque, N.M. (2014)

National Science Foundation, Division of Science
Resources Statistics: Asia’s Rising Science and
Technology Strength: Comparative Indicators for
Asia, the European Union, and the United States.
NSF 07-319. Arlington, VA. http://www.nsf.gov/
statistics/nsf07319/pdf/nsf07319.pdf (2007)

© 2015 Global Journals Inc. (US)

Global Journal of Human-Social Science (C) Volume XV Issue I Version I E Year 2015



	U.S. Latinos in College and University STEM Programs: Technology, Engineering and Math
	Author
	Keywords
	I. Timeliness and Importance of the Study
	II. Methodology
	III. Literature Review
	IV. Mentoring and the Hispanic Student
	V. Conclusions and Recommendations
	References Références Referencias

