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4

Abstract5

Colleges and universities across the United States (U.S.) are placing greater emphases on6

Science, Technology, Engineering, and Math (STEM) college programs. The purpose of this7

paper is to assess whether Hispanics, the largest ethnic population in the U.S., are prepared8

for jobs in the growing fields of science and technology.Three research questions are presented9

in this paper: Are Hispanic students majoring inscience, technology, engineering, and math10

programs? Whatcollege majors are Hispanics choosing? Willmentoring programs encourage11

Hispanic studentsto enter STEM programs?Blacks/African Americans and Whites serve as12

comparison groups. Resultssuggest Hispanics lag behind other ethnic groups at all levels of13

education and may not be adequately prepared for jobs in the fields of science and technology.14

15

Index terms— STEM·hispanics·mentoring.16

1 I. Timeliness and Importance of the Study17

his study of Hispanics in science and technology is timely and significant for two reasons. First, Hispanics are18
the largest minority group in the United States [1] and, second, this increased growth suggests that revisions in19
the literature must be made to reflect recent education and employment trends of Hispanics, particularly in the20
fields of science and technology.21

2 a) Clarification and Definitions22

Data for this study were collected from three primary ethnographic categories as used by the US Census: White,23
Hispanic, and Black/African American. The term Hispanic is used wherever other researchers and government24
sources use the word Hispanic and where data have not been separated by specific ethnic group.25

3 II. Methodology26

To answer research questions this study used a qualitative approach. Qualitative studies are necessary to explore27
critical factors that may be used to support quantitative models. An important advantage of using qualitative28
methods lies in its strength to uncover more detailed information about people’s experiences [2]. Historic seminal29
employment studieswere analyzed that focused on White males in business andindustry as well as from women’s30
studies.31
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4 III. Literature Review33

Hispanics are the largest ethnic minority group in the United States [1], and their numbers undoubtedly will34
be augmented by President Obama’s recent executive order (EO) prohibiting the deportation of 5 million illegal35
immigrants. The president signed the EO on November 20, 2014 [3, ??].36

Although Hispanics are the largest ethnic minority in the United States, research completed by Mintz and37
Krymkowski [5] found that, despite passage of the historic 1964 Civil Rights Act legislation enacted fifty years ago,38
White males and females continue to dominate the U.S. workforce, including science and technology. Mintz and39
Krymkowski reported that, ”?results suggest that white men have maintained their advantage in the occupational40
hierarchy?and that white women have made more progress than any other group” (p. 31). Important provisions41
of the Civil Rights Act (Public Law 88-352 78 Stat. 241) made it illegal for employers to discriminate on the42
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4 III. LITERATURE REVIEW

basis of gender and race in employment hiring, promotions, and termination. Women are nearly 50% of the U.S.43
workforce; however, less than 25% of them are employed by STEM companies and only 14% are employed in44
employed in the field of engineering [6].45

The literature suggests that the prospects for women in STEM fields are good, as they are for Hispanics; how-46
ever, it is clear that Hispanics are not proportionally represented in STEM fields. ETS Policy Notescommenting47
on remarksmade by Indiana University’s Jorge Chapa, Director of the LatinoStudies Program wrote that Professor48
Chapa ”?described a leaky pipeline, where graduate degree recipientsfrom the nation’s colleges and universities49
do not reflect the racialand ethnic diversity of the population. Demographic and educationaltrends confirm50
that the percentage of Latinos decreases at eachhigher education stage in the pipeline” [7]. The question then51
becomes, if Hispanics are not majoring in STEM programs, what subjects/degrees do they pursue? a) Hispanic52
Students More Likely to Earn Education Degrees Data compiled by the Integrated Postsecondary Education Data53
System Completion Survey (IPEDS) for the academic years 1999-2000 illustrate that Hispanic students primarily54
earn bachelor’s degrees in the social sciences, business, psychology, and education. Conversely,Hispanic students55
are less likely to earn undergraduate degrees in biological and life sciences, computer and information sciences,56
engineering, the health professions, and related sciences. These undergraduate discrepancies continue at masters57
and doctoral levels. In sum, Hispanic students are more likely to major in Colleges of Education and earn58
education degrees. They are less likely to earn master’s degree in the health professions, engineering, computer59
information sciences, and business [8].60

These conclusions are supported by U.S. education demographics that show Hispanics and Blacks lag behind61
other groups in graduation rates at all levels of higher education: bachelors, masters, and doctoral programs.62
Minority Serving Institutions (MSI’s) are colleges and universities that were created to serve historically63
underrepresented ethnic minority students such as Hispanics and African American/Black students [9]. In the64
United States, Black colleges and universities set the precedent for MSI’s. Black colleges and universities were65
established to educate African American students. Today, there are more than 100 historically Black colleges66
and universities in the United States. These colleges and universities were first created in 1837 to teach freed67
slaves to read and write [10].68

In comparison to the early establishment of Black colleges and universities, the Hispanic Association of Colleges69
and Universities (HACU) were established relatively recently. HACU was established in 1986 and today represents70
more than 400 colleges and universities committed to Hispanic higher education success. Among HACU’s member71
organizations are thirty-one states, Puerto Rico, and the District of Columbia and eight countries in Latin72
America, plus Spain and Portugal. Ironically, even though Hispanics are the largest minority group in the73
U.S.HACU’s U.S.institutions represents less than 10% of higher education institutions nationwide, yet they are74
home to two-thirds of all Hispanic college students, enrolling in 2011 a total 4.5 million students [11].75

The importance and significance of Hispanic Serving Institutions (HSI) is that they have been identified as76
key intermediaries to improve the availability, quality and diversity of the STEM pipeline ??12]. Importantly,77
HSI’s have the potential to increase the number of STEM degrees awarded to Hispanic students. Dowd, Malcolm78
& Bensimon [13] found thatapproximately half of all Hispanic undergraduate students currently attend Hispanic79
Serving Institutions.Of interest and importance are conclusions reached by Dowd et al. [14] that twenty percent80
(20%) of bachelor’s degrees earned by Hispanic students enrolled in STEM majors are from HSI’s.81

c) The Influences of Culture, Self-Esteem,and Self-Efficacy82
An abundance of research suggests that minority students, when compared to White students, have a tendency83

towards low self-esteem and selfefficacy when thinking about themselves as information technologists, scientists84
and mathematicians; therefore, Hispanics and Blacks tend to choose majors other than STEM programs [15,16].85
Hispanic students are influenced by friends and peers-both of these factors have been shown to thwart or inhibit86
Hispanic students’ decisions to major in subjects other than science, technology, engineering, and mathematics87
[17].88

Stability within family units is another critical element to Hispanic and other minority students pursuing89
STEM programs-of-study. Catsambis [18] found that having a strong family support system goes a long way to90
providing neededsupport and encouragement if minority students are to be successful in science and technology-or91
any career requiring an aptitude in technology.Mentoring together with familial and parental encouragement has92
been shown to exert positivemotivational influences on youthful educational aspirations [19].93

Decades ago,in their seminal research on career advancement and occupational mobility, Taussig & Joslyn [20]94
andWarner & Abegglen [21,22] found that White males positively benefit from having parents who have careers95
in business and industry; thereby providing essential early role models for their sons. In other words, businessmen96
are more likely to have sons who go into business. Similarly, and more recently, Leslie, McClure, and Oaxaca97
[23] reported that Hispanic males living in households where at least one parent is employed in engineering or98
the physical sciences are more likely tochoose engineering as a college major. Like Warner & Abegglen decades99
before them, Leslie, McClure, and Oaxaca concluded that having at least one parent working in an engineering100
or science-related field is critical to forming positive attitudesamong Hispanic males thatleads them to believe101
that a STEM career is a ”real option” for them and, indeed, is an achievable goal. Reyes, Kobus, & Gillock [24]102
reported that Hispanic females expressingearly interest in STEM careers are more likely to be better informed,103
possess a stronger foundation and greater comprehension of the rigorous steps needed to succeed.104
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5 IV. Mentoring and the Hispanic Student105

In her discussion of how and why women graduate students of colors choose a mentor, Marina [19] maintains106
that these students knowingly, or perhaps unknowingly, gain more confidence to lead and serve from a spiritual107
and cultural connection with members of their own ethnic group. In particular, Marina suggests that female108
graduate students of color often select a mentor based on a spiritual and cultural connection. Ortega and Craig109
[25] reported that professional Hispanics recognize theneed for mentoring believing that mentoring will help their110
careers. Ortega and Craig concluded that more Whites than Hispanics or Blacks serve as mentors, reporting that111
just over half of the mentors in their study were White males. A plausible explanation is that there are more112
Whites in management position. The study also revealed that approximately 25% of all mentors were women,113
over one-quarter of mentors were Hispanic and that Hispanic and Black managers support formalized mentoring114
programs, perceiving that formalized mentoring programs will benefit their professional career development.115
These research results provide a basis for growing optimism that more minorities and women may be encouraged116
to enter STEM programs. a) Asian Students Take the Lead in STEM Programs Within science and technology,117
the literature suggests that Asian students enrolled in U.S. universities dominate STEM programs.This may be118
due to a culture that values and encourages Asian students to major in STEM programs. Research shows that119
from 1989 to 2003, foreign students earned nearly 40% of U.S. S&E doctorates, with Asian students representing120
about 55% of this group. Students from EU countries have totaled about 10% of all foreign doctorate recipients121
in the U.S. Asians are not only choosing to major in science and technology, but many choose to remain in the122
U.S. and not return to their home countries. Government statistics indicate that up to 80% of foreign students123
remain in the U.S. The ”stay rates” (the proportion of new foreign S&E doctorate holders planning to remain in124
the United States immediately upon degree conferral) have been rising for students from most Asian countries125
and the EU. For students from China and India, the stay rate has been 80% and higher since 1992. For all major126
Asian sources and the EU, over half of foreign student U.S. doctorate recipients remain in the U.S. [26]. These127
figures suggest that Asians are garnering U.S.college degrees that have prepared them to fill the critical need left128
by Hispanics and Blacks in science and technology job markets.129

6 V. Conclusions and Recommendations130

Hispanics in the United States are not majoring in Science and Technology (STEM) fields and one consequence131
is that they are not prepared to enter the job markets offered by science and technology. The literature and132
government statistics show that Asians are choosing science and technology majors and graduating in large133
numbers from U.S. colleges and universities.134

If Hispanics are to take their rightful places in these fields, they must be encouraged to major in STEM135
programs.The literature suggests that early interventions are needed at all levels in the K-12 system. At each136
grade level, Hispanics must be encouragedto take STEM classes that will adequately prepare and position them137
to be recruited and retained in schools and collegesand universities. Counselors should provide STEM career138
guidance, enhance student self-efficacy, and provide positive interactions between the student’s family and colleges139
seeking to recruit them. a) Future Studies Future studies should include assessing best practices of successful140
Hispanic mentoring programs within high schools, colleges and universities. Best practices of private sector141
science and technology mentoring programs should also be studied to see what works best to attract Hispanics142
into science and technology job markets. The growing population of Hispanics in the U.S. suggests a need to tap143
into this vast number of future employees to meet the needs of science and technology.
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6 V. CONCLUSIONS AND RECOMMENDATIONS
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