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 The simultaneous phenomena of a shortage in the STEM (Science, Technology, 

Engineering, and Math) labor force coupled with the growing Latino population in the 

U.S. dictates a need for higher education institutions to ensure the success of Latino 

students in the STEM disciplines.  Current trends indicate that Latino males are interested 

in pursuing a STEM major, but are attaining STEM degrees at low rates.  Furthermore, 

prior research has shown that over half of all STEM degree pursuers change majors 

within the first two years and that the first few weeks of college are critical for Latino 

students.  As such, this dissertation used a qualitative, phenomenological approach to 

examine the first-semester lived experience of Latino males in the STEM disciplines 

using a science identity framework.  Overall, this study had five major findings.  First, 

the findings from this study challenged the existing science identity framework by 

emphasizing competence as opposed to recognition. Second, participants considered the 

importance of having a supportive scientific community within their first semester.  At 

the same time, they also highlighted the competitiveness and exclusivity of the scientific 

community as a major factor that drew them into pursuing a STEM major.  Third, the 
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high-achieving participants in this study stressed the importance of being innovative, 

thinking out of the box, and connecting patterns in approaching their subject areas.  

Fourth, students in this study had to negotiate their science identities with other parts of 

their identities, such as their racial identities, gender identities, religious identities, 

creative identities, and musical identities.  Finally, participants in this study who were 

enrolled in a critical thinking seminar developed a thorough understanding about science 

within a broader context, and gained knowledge about how the scientific community 

interacts with other industries, such as business, law, and politics.  Given these findings, 

this study expanded, challenged, and added to the existing literature about Latino men in 

the STEM disciplines. 
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CHAPTER 1: INTRODUCTION 

 STEM (Science, Technology, Engineering, and Math) is the future.  According to 

economic experts in the U.S. Department of Commerce’s Economics and Statistics 

Administration (2010), technological innovation accounted for almost half of U.S. 

economic growth over the past 50 years, and the 30 fastest-growing occupations in the 

next decade will require at least some background in STEM.  Yet, American business 

leaders are concerned about the supply and availability of STEM employees.  If this 

critical shortage of the STEM labor force continues to increase, American businesses will 

find it difficult to remain competitive in the global marketplace (U.S. Department of 

Commerce, 2010; NSF, 2006).   

 At the same time, American demographics are also changing.  Data from the 2010 

U.S. Census indicated that more than half of the growth in the total population of the 

United States between 2000 and 2010 was due to the increase in the Hispanic population, 

and this growth is expected to continue.  Minorities are expected to become the majority 

of the U.S. population by 2050, and one in three U.S. residents is expected to be Hispanic 

(U.S. Census Bureau, 2010).  Given the economic and demographic imperatives of 

STEM as well as the growing Latina/o population, it is vital that the U.S. ensures STEM 

success for Latinas/os. 

 Specifically within the Latina/o community, however, recent trends have shown 

that Latino males are “vanishing” from all aspects of the educational pipeline (Saenz & 

Ponjuan, 2009), and the STEM pipeline is no exception.  At present, Latino males are just 
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as likely to enroll in STEM disciplines compared to White and Black males, and they are 

three times more likely to pursue a STEM degree compared to their female counterparts 

(Riegle-Crumb & King, 2010).  Upon examining completion rates, though, Latino males 

only earn 6.7 percent of all STEM degrees awarded, which is proportionally the lowest of 

any male group by race/ethnicity (Toldson & Esters, 2012).   

 While few studies to date have specifically examined the Latino male experience 

in STEM, many studies have determined key factors (psychological barriers, sociological 

barriers, STEM culture, and key institutional agents) that are barriers to STEM success 

for underrepresented minorities (Bensimon & Dowd, 2010; Gloria & Kurpius, 2001; 

Hernandez & Lopez, 2005; Leslie, McClure, & Oaxaca, 1998; Waller, 2006).  In addition 

to those barriers, further research has shown that over half of all STEM degree pursuers 

change majors within the first two years and that the first few weeks of college are 

critical for Latino students (Chang, 2002; Rendón, 2004; Rodriguez, Guido-Brito, Torres, 

& Talbot, 2000).   

 Given the demands for educated STEM workers, the disproportionate rates of 

STEM degree recipients for Latino men, and the critical nature of the first few weeks of 

college, this study will examine the first-semester lived experience of Latino men in 

STEM disciplines using the theoretical framework of science identity.  The purpose of 

this study will be thoroughly explored later in this chapter; however, the problem 

statement and context that undergirds this study must first be described.     
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Problem Statement  

 Over the past thirty years, the simultaneous phenomena of shifting economies 

coupled with the rapidity of globalization has placed a significant threat on America’s 

place as an economic global competitor (Schirato & Webb, 2003; Thussu, 2010).  As a 

result, increasing pressures from the federal, state, and local governing entities have 

spurred an unparalleled focus toward international competitiveness, workforce demands, 

and improved education for American youth (Florida, 2002; Thussu, 2010).  Specifically, 

the shift from the post-industrial/mass production economy to the knowledge economy 

has placed an increased demand for a workforce composed of critical thinkers and 

innovators who possess strong skills and backgrounds in math and science (Florida, 

2002; Schirato & Webb, 2003; Thussu, 2010).  According to the National Science Board 

(2008), global and national economies are threatened by shortfalls of workers to meet 

these needs.  As a result, leading countries around the world are posed with the challenge 

of investing and encouraging their citizens to pursue both education and careers in 

science, technology, engineering, and math (STEM) to fill the knowledge-economy 

pipeline.   

 IMPORTANCE OF STEM EDUCATION.  Considering that the United States has 

been a historical leader in the global economy, it is also concerned with producing 

adequate STEM workers to maintain its economic position in the world (e.g., NSF, 2006; 

Obama, 2009).  A recent study by the National Science Foundation (2006) showed that 

the United States has one of the lowest STEM to non-STEM degree rates in the world.  In 

fact, the same report by the NSF indicated that in 2002, STEM degrees accounted for 
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only 16.8% of all bachelor’s degrees awarded at four-year universities. Considering that 

the international average of STEM degrees awarded globally is 26.4% with Japan leading 

at 64% and Brazil just below the U.S. with the lowest at 15.5% (NSF, 2006), the future 

prospects for the U.S. maintaining its position as a powerful player in the knowledge-

based economy looks bleak.   

 As a result, domestic leaders have not only increased funding, but also 

encouraged young Americans to pursue education and careers in the STEM fields.  In 

2009, for example, President Obama launched the “Educate to Innovate” campaign, a 

$260 million nationwide effort to move American students to the top of the pack in 

science and math achievement over the next decade.  The campaign created a series of 

high-powered initiatives involving leading companies, foundations, non-profits, and 

science and engineering societies dedicated to motivating and inspiring young Americans 

to pursue studies in science and math.  In his address to the key leaders of the STEM 

community, President Obama (2009) stated: 

 For decades, we led the world in educational attainment, and as a consequence, 

we led the world in economic growth…but in this new economy, we’ve come to 

trail other nations in graduation rates, in educational achievement, and in the 

production of scientists and engineers.  That’s why my administration has set a 

goal that will greatly  enhance our ability to compete for the high-wage, high-tech 

jobs of the future – and to foster the next generation of scientists and engineers.   

 Obama is not the first president to call attention to the knowledge economy gap.  

During President G.W. Bush’s administration, a report entitled Rising Above the 
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Gathering Storm, was published by the National Academies’ Committee on Science, 

Engineering, and Public Policy (2007) that drew national attention to the STEM pipeline 

issue and called for legislative action to address this crisis.  This report resulted in the 

passage of the America COMPETES Act (2007, 2010) to strengthen science-related 

education, programs, and research (Eagen et al., 2010; Hurtado et al., 2010; Hurtado et 

al., 2011).  The Act established a national priority to develop, recruit, and retain talent in 

science and engineering to advance U.S. economic competitiveness in the context of 

rapid globalization.  However, Hurtado et al. (2011) argue that the report did not address 

the race/ethnicity STEM achievement gap or recommend how institutions with fewer 

resources could produce knowledgeable and innovative scientists.   

 Despite this gap in the America COMPETES Act (2007), the Congressional 

Commission on the Advancement of Women and Minorities in Science, Engineering, and 

Technology Development (2000) highlighted three important reasons explaining why 

racial/ethnic diversity in STEM is important.  First, the current and projected need for 

more STEM workers coupled with the fact that underrepresented minorities comprise an 

increasing proportion of the labor pool, argue for greater racial/ethnic diversity in STEM 

education and careers.  Second, recent surveys by Fortune 100 and American 

Management Association found that increasing diversity not only correlated with 

performance outcomes, such as annual sales, growth revenues, and worker productivity, 

but also with workplace culture, such as enhanced creativity, increased team problem-

solving, and better utilization of talent.   
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 Finally, a diverse workforce also propels businesses in reaching both global and 

domestic markets.  For many STEM firms and corporations, foreign sources are 

becoming increasingly prominent in their revenues, which embolden the need for U.S. 

businesses to understand the market preferences of different cultures.  Diversity in the 

workforce increases these firms’ abilities to enter and enhance their presence in these 

global markets.  Further, as minority populations become increasingly abundant in 

domestic markets, increasing diversity also promotes the cultural understanding and 

sensitivity needed for local markets.  Some higher education institutions, as a result, have 

already begun to create minority initiatives that help recruit, retain, and graduate 

underrepresented students in STEM.  The Center for Urban Education housed at the 

University of Southern California, for example, established the STEM toolkit, which 

“features tools that help colleges and universities reflect on how institutional practices 

and resources, as well as individual actions and behaviors, affect Latina and Latino 

student success” (Center for Urban Education, 2012). 

 Most recently, many national and regional organizations, such as the American 

Association of Community Colleges (AACC), the Institute for Higher Education Policy 

(IHEP), Educational Testing Service (ETS), The College Board, and the Association of 

Public and Land-Grant Universities (APLU) have raised the issue of the relative lack of 

success of boys and young men of color in K-12 schools and higher education.  The 

APLU (2012), in particular, created a minority male STEM initiative that is charged with 

providing leading public higher education institutions with the tools, information, and 

perspectives that will assist them in their practice in identifying, retaining, and graduating 
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minority males in STEM fields.   Given the precedence and urgency, more research is 

needed to identify why an achievement gap exists for underrepresented minority men in 

the STEM pipeline, and to support institutions in helping these students become 

successful scientists. 

 LATINO GROWTH IN THE U.S.  Indeed, the last decade’s severe demographic shift 

suggests that racial ethnic minorities will become the majority in many states, in many 

schools, and on many college campuses in the next decade (U.S. Census Bureau, 2010).  

The latest census data reveal that Hispanics are the fastest growing population and 

currently represent 16.3 percent of the entire United States population (U.S. Census 

Bureau, 2010).  The same report also suggests that this brisk upward trend indicates the 

Hispanic population will become one-third of the total U.S. population by 2050.  In 

addition, 37.9 percent of the Hispanic population is under the age of 19, which 

demonstrates that the majority of the population is young and is (or, will be) moving 

through the education pipeline.  The clear indication in the increasing importance of 

minorities, especially the Latina/o population, coupled with more data about the 

completion rates in STEM released by the Higher Education Research Institute (HERI) 

and National Science Foundation (NSF), present troublesome information regarding the 

future state of STEM education. 

 HERI (2010) data suggest that Hispanic students are interested in STEM fields, 

but they are held back as evidenced by poor STEM degree completion rates.  In 2006, 32 

percent of all U.S. undergraduates at four-year institutions planned to pursue a STEM 

degree (NSF, 2009).  Out of these undergraduates, only 29.5 percent were White and 36 
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percent were of Latina/o descent.  In that very same year, however, White students 

earned 67.2 percent of all STEM degrees, while Latina/o students earned only 8 percent 

of all STEM degrees (NSF, 2009).  Even though longitudinal data following the same 

student cohort were not available within the NSF report, these figures suggest that despite 

a strong interest in STEM majors, Latina/o students are not graduating with STEM 

degrees.  While there could be several reasons that explain this pattern, the data may 

imply that higher education institutions are not adequately supporting Latina/o students in 

successfully navigating the STEM educational pipeline.  It is therefore imperative that 

more research is done to investigate how institutions can better serve Latina/o STEM 

pursuers in the U.S.  

 A CASE FOR LATINO MEN. Specifically within the Latina/o community, a 

growing achievement gap demonstrates that a majority of Latino men do not meet the 

minimum requirements to access the STEM disciplines.  In order for someone to obtain a 

STEM degree, he must first graduate from high school, enroll in and graduate, from 

college.  Unfortunately, all three of these educational transition points have proven to be 

problematic for Latino males (e.g., Saenz & Ponjuan, 2009; Solorzano, Villalpando, & 

Oseguera, 2005; Yosso & Solorzano, 2006).   

 According to Saenz and Ponjuan (2009), Latino males are more likely to drop out 

of high school, less likely to enroll in college, and leave college before graduating 

compared to their female counter parts.  For example, a 2006 NCES report showed that in 

2005, 26.4 percent of Latino males were dropping out of high school compared to 18.1 

percent of Latina females.  On a postsecondary level, the same report showed that 28.1 
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percent of Latino males within the 18 to 34 age groups were enrolled in or had obtained a 

postsecondary education compared to 35.4 percent of Latina females.  When compared to 

White males, Latino males are more than four times likely to drop out of high school, 

which certainly impedes their ability to major in or graduate with a STEM degree. 

 Even though Latino males are not graduating from high school or enrolling in 

postsecondary institutions at the same rate as their Latina and other male counterparts, 

those that do graduate high school and enroll in college  are much more likely to major in 

a STEM discipline upon entering college.  A report by Riegle-Crumb and King (2010) 

utilized data from a self-created survey that was distributed nationally.  Using a sample of 

3,946 students, they found that Hispanic males were three times more likely than 

Hispanic females to pursue a STEM degree (see Figure 1).  In addition, Hispanic males 

had an even higher STEM enrollment rate compared to White males, which contradicts 

the perception of STEM as a predominantly White male domain (e.g., Buck et al., 2008).   
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Figure 1.1.  Adapted from Riegle-Crumb and King, 2010.  STEM enrollment rates 

by race/ethnicity and sex. 
 

 Despite the report demonstrating that Latino males are, indeed, slightly more 

interested and likely to enroll in the STEM disciplines as their White counterparts 

(Riegle-Crumb & King, 2010), it does not examine the percentage of Latino males who 

are graduating with STEM degrees.  In fact, a 2010 Higher Education Research Institute 

(HERI) report determined that Latino (15.9%) and Black (13.2%) students were 

significantly less likely than White (24.5%) and Asian (32.4%) students to attain a STEM 

bachelor’s degree within five years (see Figure 2a).  In addition, a 2012 report released 

by the Association of Land-Grant and Public Universities (APLU) used 2009 Census and 

NCES data to determine that even though Latino men 1 made up 18.5 percent of the total 

population, only five percent of STEM bachelor’s recipients were Latino men.  

Compared to their White, Black, Asian, and Native American male peers, Latino males 
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were proportionally the lowest recipients of STEM bachelor’s degrees (see Figure 2b).  

Thus, these statistics demonstrate that even though Latino males are interested and 

enrolling in STEM fields in college, they are not completing their STEM programs in a 

timely fashion, if at all. 

 

 
Figure 1.2.  Adapted from HERI, 2010.  Percent of STEM degree aspirants who 

graduated in five years by race. 
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 Figure 1.3.  Adapted from Toldson and Esters, 2012.  2008 male U.S. 

population (ages 15-24) and STEM B.S. recipients for selected racial/ethnic groups.   
Source: U.S. Census 2009; NCES, 2009. 

 
 In order to delve deeper into why this trend exists, Chen and Weko (2009) 

compiled a chart that disaggregated the data further (see Figure 3).  As may be seen 

within the Hispanic population, 33.1 percent of STEM certificate pursuers and 16.3 

percent of STEM degree pursuers successfully obtained degrees within six years.  In 

addition, 15.7 percent of STEM pursuers had not obtained their degree but they were still 

enrolled in a STEM subject.  Finally, 19.7 percent decided to pursue a non-STEM major 

and 31.6 percent left college altogether.  As such, the enormous lack of Hispanic STEM 

completion remains a critical issue that must be quickly addressed and resolved. 
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Six-Year Degree Attainment and Persistence in STEM fields 
 STEM completers STEM 

persisters 
STEM leavers 

 Attained a 
degree or 

certificate in 
a STEM 

field 

Attained a 
bachelor’s 
degree in a 
STEM field 

No STEM 
degree or 
certificate 

but were still 
enrolled in a 
STEM field 

No STEM 
degree or 
certificate 

and changed 
to a non-

STEM field 

Left post-
secondary 
education 
without a 
degree or 
certificate 

Total 40.7 26.5 12.0 20.6 26.7 
Gender 
Male 40.8 25.5 12.3 20.3 26.6 
Female 40.6 28.5 11.4 21.2 26.8 
Race/ethnicity 
White 43.9 29.5 12.1 19.4 24.6 
Black 31.7 15.5 9.4 23.8 35.2 
Hispanic 33.1 16.3 15.7 19.7 31.6 
Asian 39.9 31.2 9.4 27.0 23.8 

Table 1.1.  Adapted from Chen and Weko, 2009.  Six-year degree attainment and 
persistence in STEM fields, taken from Chen & Weko, 2009. 

 
 As previously mentioned, no data were available examining the STEM degree 

completion rates for Latino males.  However, given that Hispanic males are three times 

more likely to enroll in STEM disciplines compared to their female counterparts (Riegle-

Crumb & King, 2010) and Hispanics are half as likely to attain a four-year STEM degree, 

it is critical that research be conducted on how institutions can better serve Hispanic male 

STEM students.   

 While research in STEM education has been widely conducted on women (e.g., 

Byrne, 1993; Seymour & Hewitt, 1997; Xie & Shauman, 2003), women of color (e.g., 

Carlone & Johnson, 2007; Clewell, Anderson, & Center for Women Policy Studies, 

1991), and recently, black males (e.g., Harper & Newman, 2010; Yohannes-Reda, 2010), 

very few peer-reviewed articles or journals to date have examined the experiences of 
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Latino male college students in STEM.  Research that has addressed this phenomenon 

has mainly investigated the K-12 Latino male experience (e.g., Bonous-Hammarth, 2006; 

Oakes, 1990).  For example, Oakes (1990) discovered that Hispanic boys (along with 

African-American boys) are tracked into remedial science and math classes at a greater 

rate than their White peers despite comparable standardized assessment scores.  Adelman 

(2006) also found that Hispanic males were significantly less likely to be enrolled in AP 

science or math courses compared to almost any other demographic group.  Even though 

some K-12 STEM research has been conducted on Latino boys (Adelman, 2006; Bonous-

Hammarth, 2006; Oakes, 1990), there has been virtually no empirical research done on 

the Latino men in postsecondary education (Toldson & Esters, 2012).  

 STEM AT A PWI.  Within the postsecondary education realm, there are several 

types of institutions, each with its own particular mission: predominantly white 

institutions (PWI), historically black colleges and universities (HBCU), Hispanic serving 

institutions (HSI), and community colleges.  Even though research at all of these different 

types of higher education institutions possess their own importance, this particular study 

will examine the Latino male STEM experience specifically at The University of Texas 

at Austin (UT-Austin), a PWI, for several reasons.   

 First, Texas boasts the second largest Latino population in the country, which 

makes UT-Austin an ideal site to study Latino students (U.S. Census, 2010).  Second, the 

undergraduate STEM programs at UT-Austin are nationally recognized programs with 

the Cockrell School of Engineering and computer science program ranked eighth in the 

nation, along with twelve top-ten programs in the College of Natural Sciences (U.S. 
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News & World Report, 2012).  Third, more than 75 percent of admitted freshmen were in 

the top 10 percent of their graduating high school class, which indicates that most UT 

students come to the university having experienced academic success.   

 Finally, UT-Austin’s College of Natural Sciences has made great strides to 

become a national leader in retention and graduation rates for underrepresented 

minorities.  By creating programs like the Freshman Research Initiative (FRI), Texas 

Interdisciplinary Plan (TIP), and Women in Natural Sciences (WNS), the college offers 

services like individualized academic advising, free tutoring, small cohort experiences, 

and early research opportunities.  A report released by the college boasted a 71 percent 

retention rate in STEM majors for Freshman Research Initiative students (compared to 

the national average of 50 percent [Chang, 2000]), a 67 percent graduation rate for 

Women in Natural Sciences, a 64 percent four-year graduation rate for Texas 

Interdisciplinary Plan, and a 39 percent four-year graduation date for Hispanics involved 

in the Freshman Research Initiative2 (College of Natural Sciences, 2012). 

 Despite UT-Austin’s successes, however, empirical evidence suggests that most 

selective PWIs are ineffective at retaining and graduating their underrepresented STEM 

students (Bonous-Hammarth, 2006; Chang, Cerna, Han, & Saenz, 2008).  Some 

researchers (e.g., Elliot et al., 1996; Sowell, 1993; Thernstrom, 1995) argue that STEM 

graduation rates are almost doubled (61 percent compared to 34 percent) between White 

students and racial minorities at selective PWIs largely due to affirmative action policies 

                                                
2 This statistic is double of the national average for four-year graduation rates for Hispanic students 
(College of Natural Sciences, 2012). 
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that enroll underprepared racial minority students in STEM programs at competitive 

PWIs.  According to this group of researchers, there is a “mismatch” between 

competitive PWIs and minority undergraduates and those students would perform better 

at less selective institutions. 

 Other scholars (e.g., Bonous-Hammarth, 2000; Chang, Cerna, Han, & Saenz, 

2008) disagree with the “mismatch hypothesis” (Elliot et al., 1996; Sowell, 1993; 

Thernstrom, 1995), and they argue that other factors may account for the negative 

relationship between institutional selectivity and success.  Chang et al. (2008), for 

example, used logistic regression to analyze a national sample of 2,964 undergraduate 

students.  They found that institutional selectivity was negatively correlated with success 

at PWIs but positively associated with success at HBCUs, which, contrary to the 

“mismatch hypothesis”, indicates greater institutional selectivity actually enhances 

minority student performance.  As a result, the authors concluded that low rates of 

success among minority students at PWIs might, in fact, be a product of the way these 

institutions operate and how institutional leaders and agents interact with minority 

students.   

 In an effort to understand why minority students in STEM are not performing at 

selective PWIs, several researchers (e.g., Kuh & Love, 2000; Museus & Quaye, 2009, 

Rendon, Jalomo, & Nora, 2000) have examined the incongruence of family and STEM 

culture that ethnic minorities face at PWIs.  Three important conclusions have surfaced 

(e.g., Harper & Hurtado, 2007; Museus, Nichols, & Lambert, 2008; Nora & Cabrera, 

1996): first, empirical evidence has suggested that culture matters to racial minorities; 
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second, minority students may have difficulty connecting to cultures at PWIs and STEM 

because they come from very different cultures of their own; third, despite these 

difficulties, PWIs can have a profound impact on racial minorities by creating meaningful 

connections between campus and racial cultures, as well as validating all students’ 

cultural backgrounds. 

  A CASE FOR THE FIRST SEMESTER.  Specifically for Latinas/os, incongruence 

between different cultures has a profound impact on the first year of college (e.g., 

Hernandez, 2000; Hurtado & Carter, 1997; Justiz & Rendón, 1989; Rendón et al., 2004).  

In fact, past research studies have suggested that Latina/o students have acculturative 

stresses3 that can significantly impact their overall satisfaction and psychological 

adjustment to college (Hernandez, 2000, Rendón et al., 2004).  First-year Latina/o 

students, therefore, have been shown to use different coping mechanisms from their 

support networks to be successful in their first year (Hernandez, 2000; Hurtado & Carter, 

1997).  In addition, scholars (e.g., Hernandez, 2000; Rendón et al., 2004) have noted that 

the first few weeks are a vital time in Latina/o students’ college experience because this 

period of time can validate their knowledge and skills.  Research solely on the first few 

weeks or the first semester, however, has been virtually undocumented4.  This empirical 

research study, therefore, will examine the first-semester lived experience of Latino male 

STEM students at a selective PWI like UT-Austin. 

                                                
3 This issue of acculturative stresses will later be addressed in the review of the literature. 
4 The Center for Community College Student Engagement (CCSSE) housed at The University of Texas at 
Austin recently released the Survey of Entering Student Engagement (SENSE) to member colleges.  The 
survey is administered during the fourth and fifth weeks of the academic term. 
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Purpose of the Study 

 The purpose of this qualitative, phenomenological study is to explore the first-

semester lived experiences of Latino men in the STEM disciplines.  As such, this study is 

guided by three main research questions: 

 1) How do first-semester Latino males in the STEM disciplines at a PWI perceive 

 and ascribe meaning to their science experiences? 

 2) How do first-semester Latino males’ science identities develop in their first 

 semester of college? 

 3) How do first-semester Latino males’ science identities interact with other parts 

 of their identity, if at all?   

 In deciding what theoretical lens would be most appropriate for this study, several 

factors were considered.  Most relevant studies for minority students in STEM fields have 

used some form of capital theory, critical race theory, or resistance theory as a conceptual 

lens.  Even though these theories provide a starting point for research in STEM 

education, they also possess several limitations, which will be thoroughly discussed in 

Chapter 2.  This study, therefore, will examine identity development for three important 

reasons (Carlone & Johnson, 2007).   

 First, the notion of identity mandates the researcher to examine multiple 

perspectives because identity encompasses how an individual views himself as well as 

how others view him (Gee, 2000).  Studying identity development, then, necessitates a 

synthesis of several data sources instead of just one source in order to draw conclusions.  

Second, numerous studies (e.g., Harper & Hurtado, 2007; Museus, Nichols, & Lambert, 
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2008; Nora & Cabrera, 1996) have concluded that the incongruence between PWI 

campus and racial minority cultures have stifled minority students’ STEM participation 

and success.  While this line of research provides some information, it does not provide 

data that are deep enough to draw more profound conclusions.  The study of identity and 

identity construction, therefore, provide further insight into how racial minorities 

negotiate (or refuse to negotiate) aspects of their own identity in an effort to become 

enculturated into STEM disciplines at PWIs.  

 Finally, research in identity and identity development provides a long-term 

solution to the disparity in STEM success along racial lines (Carlone & Johnson, 2007).  

Empirical evidence has long shown that the majority of students who leave the STEM 

fields do so within the first two years of their college experience because of “gatekeeper 

courses” (Museus et al., 2011), which are designed to keep unprepared students out 

(Massey, 1992; Seymour & Hewitt, 1997).  As a result, students in these gatekeeper 

STEM courses are molded into believing science is about rote memorization and filling 

in bubbles on standardized tests rather than using their creativity and innovation in a 

scientific way to advance society.  Examining identity (specifically, science identity), 

then, not only advocates for a long-term solution to the racialized STEM success 

disparity, but also demands STEM students to raise their own expectations and identify as 

active scientists, technicians, engineers, and mathematicians, rather than passive 

recipients of learning.    

 The general purpose of this study is to gain a comprehensive understanding of the 

first-semester lived experience of Latino males in the STEM fields.  Specifically, the 
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conceptual framework that will be used is the model of science identity (Carlone & 

Johnson, 2007), which explores how an individual’s science identity is constructed, 

shaped, and molded, as well as how his science identity interacts with other aspects of his 

identity, including race, ethnicity and gender.  Given that the underlying assumption of 

identity is that it is fluid and continuously changing, an interpretivist paradigm is most 

appropriate for this study and a qualitative, phenomenological approach will be used.   

 BRIEF OVERVIEW OF METHODS. The primary methods for data collection include 

individual interviews, focus groups, observations/field notes, and analytic memos.  

Individual interviews will be conducted with no more than ten students and purposeful 

sampling (Patton, 2002) will be used to ensure a diverse pool of students from science, 

technology, engineering, and math.  In addition, in an effort to triangulate data (Marshall 

& Rossman, 1999; Ritchie & Lewis, 2003; Willis, 2007), individual interviews will also 

be conducted with two faculty, two advisors, and two tutors in the STEM disciplines. 

 For this study, two rounds of interviewing will be conducted in a pattern of 

interview, focus group, interview, focus group.  The first round will primarily investigate 

students’ life histories, pre-college experiences, and first few weeks of college 

experiences.  The second round will delve deeper into how their identities have been 

changed and developed over the course of the first semester.  All interviews with 

students, faculty, advisors, and tutors will be recorded and transcribed verbatim.  After 

transcription, key quotes will be grouped based on themes within Carlone and Johnson’s 

(2007) model of science identity (competence, recognition, and performance).  

Ultimately, final themes within the framework of science identity will be collected in 
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order to conclude findings about the first-semester lived experience of Latino males in 

STEM disciplines.  The methods that will be implemented for this study will be further 

explored in Chapter 3.  

Contributions and Significance of the Study 

 This study seeks to address three specific gaps in the research literature.  First, as 

previously mentioned, while several studies have examined STEM education for women 

(e.g., Byrne, 1993; Seymour, 1995; Xie, 2003), women of color (e.g., Carlone, 2007; 

Clewell, 1991), and recently, black males (e.g., Harper, 2010; Yohannes-Reda, 2010), 

virtually no published empirical research to date has solely examined the Latino male 

experience in STEM.  In other words, while much research has looked at STEM 

education through race/ethnicity or gender lenses, intersectionality research on 

race/ethnicity and gender is only beginning to emerge (see, for example, Berger & 

Guidroz, 2009; Collins, 2000; Dill & Zambrana, 2009).  

 Second, empirical evidence has shown that Latinas/os matriculating in STEM 

degree programs at four-year universities are not likely to persist, which is indicated by 

the high percentage of Latina/o students who switch to non-STEM majors (30.5%) or 

drop out of college (22.6%) within their first year (Huang, Taddese, and Walter, 2000).  

In addition, scholars (e.g., Rendón et al., 2004) have noted that the first few weeks are a 

vital time in Latina/o students’ college experience because this period of time can 

validate their knowledge and skills.  Empirical research specifically examining the first 

semester experience of Latino students, however, has not been conducted to date. 
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 Finally, this study places itself in a unique position by examining the first-

semester lived experience of Latino male students in STEM disciplines through an 

identity and identity development lens.  Thus far, research using science identity as an 

analytical framework has mainly been applied to minority women (Carlone & Johnson, 

2007).  Given that cultural notions of masculinity have proven to be important to Latino 

males (e.g., De La Cancela, 1986; Ramirez, & Casper 1999; Torres, Solberg, & 

Carlstrom, 2002), this study will also investigate the effect of the paradoxical nature of 

the effeminacy of education (e.g., Jha & Kelleher, 2006; Majors & Billson, 1992) mixed 

with the masculinity of STEM disciplines (e.g., Hanson, 2009; Tolley, 2003) on the 

identity and identity development of Latino males.  

 In addition to the contributions, this study is significant for five major reasons.  

The first reason, as previously mentioned, involves the linkage between Latino students’ 

success in STEM and maintaining America’s competitiveness in the global marketplace 

(Museus et al., 2011).  Several high-profile national organizations (e.g., American 

Council on Education, Committee on Prospering in the Global Economy of the 21st 

Century, National Action Council for Minorities in Engineering) have already 

highlighted the urgency of producing graduates who can effectively contribute to not only 

the STEM workforce, but also the vitality of the national economy.  Considering the 

exponential increase of the Latino population, it is essential that all stakeholders are 

invested and involved in ensuring the success of Latino male STEM students. 

 Second, the success of Latino male students in STEM is important for individual 

financial reasons (Baum, Ma, & Payea, 2006; Choy, Li, Carroll, & NCES, 2005).  
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Research has shown that, on average, high school graduates earn about 62 percent of 

what four-year college graduates make (Baum et al., 2006).  Given the current and 

projected future market demands, STEM graduates are also able to earn a higher income 

and advance their careers at faster rates (Langdon et al., 2011). 

 Third, industry leaders are demanding for a more diverse student body in STEM 

fields because empirical research has shown that greater racial and ethnic diversity 

contributes to an enhanced ability of all members of the STEM workforce (Denson & 

Chang, 2009; Museus et al, 2011).  In other words, these findings suggest that increasing 

diversity in the STEM fields allow the industry to be more productive and effective in 

advancing global and societal needs and demands.   

 Finally, given that scholarship has indicated a systemic inequity in every facet of 

the STEM education pipeline (Museus et al., 2011), there is a moral and ethical 

imperative for all stakeholders to fight against those inequalities and ensure the success 

of Latino STEM students.  Given these financial, social, ethical, individual, and societal 

reasons, the significance of this study transcends to almost anyone with a stake in our 

nation’s education, economy, and future prosperity. 

Limitations and Delimitations 

 Limitations refer to the restrictions of the research design or methodology, and 

delimitations are the boundaries that the researcher strategically sets to the study (Patton, 

2002).  Three limitations and delimitations exist for this study.   
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 The first limitation is that Latino subgroups (e.g., Mexican American, Puerto 

Rican, Salvadorians, etc.) will not be disaggregated for this study.  Given the geographic 

location and demographics of Texas, there will most likely be more Mexican Americans 

than any other Latino subgroup.  In addition, given the breakdown of students in each 

major group, there will also probably be a disproportional representation from the STEM 

disciplines as well, in favor of science and engineering majors.  Lastly, the presence of 

the researcher could also alter the way students and institutional agents operate because 

they know they are under observation. 

 In addition to the limitations, three primary delimitations also exist.  First, the 

qualitative method of inquiry was chosen under the assumption that this study cannot be 

generalized to other people, institutions, and contexts.  Second, the chosen 

phenomenological approach sets boundaries that do not account for biography/narrative 

analysis, grounded theory, case study, or ethnography.  Finally, the researcher’s choice to 

consider computer science as the sole discipline under the field of technology was also a 

delimitation.  The limitations and delimitations are further explored in more depth in 

Chapter 3. 

Key Terms Defined 

Asian or Asian American:  This term refers to people with origins in East Asia, Southeast 

Asia, the Indian subcontinent, and the Pacific Islands.  Asian Americans include, but are 

not limited to, Americans of Bangladeshi, Cambodian, Chinese, Filipino, Hmong, (Asian) 



 25 

Indian, Indonesian, Japanese, Korean, Laotian, Malaysian, Pakistani, Sri Lankan, 

Taiwanese, Thai, and Vietnamese descent (Museus et al., 2011). 

Black:  This term refers to people with origins in any of the Black racial groups of Africa 

or people with ethnic origins in the Black racial groups of the Caribbean, Central 

America, South America, and other regions of the world (Museus et al., 2011). 

Competence:  This term refers to the scientific knowledge, skills, mindsets, and 

credentials that are necessary for scientists to possess (Carlone & Johnson, 2007). 

Engineering fields:  These fields include aeronautical, architectural, astronautical, 

bioengineering and biomedical, chemical, civil, electrical, and mechanical engineering 

(Museus, et al., 2011). 

Ethnicity:  This word refers to an “identity based on a person’s nationality or tribal group.  

Each racial group consists of many different ethnicities.  Ethnicity is an identity based on 

membership in a segment of a larger society that does not share the same culture with 

other segments of society (Museus, et al., 2011). 

First semester experience:  This term refers to the people, events, and influences that 

shaped the first semester (August to January) of an individual’s life in college. 

Hispanic or Latino: This term refers to a person of Cuban, Mexican, Puerto Rican, South 

or Central American, or other Spanish culture or origin regardless of race.” (U.S. Census 

Bureau, 2011) 

Identity: This term refers to the way in which an individual views himself as well as the 

way in which others view him (Gee, 2000). 



 26 

Identity development or identity construction:  This term refers to how an individual’s 

distinct personality in a particular stage of life is formed (Gee, 2000). 

Math fields:  These fields include general mathematics, applied mathematics, and 

mathematical statistics (Museus et al., 2011)  

Performance:  This term refers to the social performances of relevant scientific practices 

(e.g., talking like a scientist, acting like a scientist, using tools like a scientist, etc.) 

Race: This term refers to “categorizations that are created by humankind based on the 

hereditary traits of different groups of people, thereby creating socially constructed 

distinctions…racial identification is complicated and racial categories overlap, meaning 

that one person can fit into two or more of the racial categories delineated.” (Museus et 

al., 2011) 

Recognition:  This term refers to the recognition of oneself and by others of being a 

“science person” (Carlone & Johnson, 2007). 

Science fields:  These fields include environmental (earth sciences, oceanography), life 

(agricultural, biological, medical sciences, and physical (astronomy, chemistry, physics) 

sciences (Museus et al., 2011) 

Science identity:  This term refers to how an individual thinks of himself as a scientists, 

as well as how others think of him as a scientist.  It encompasses three components: 

competence, recognition, and performance (Carlone & Johnson, 2007).   

STEM: This term refers to the disciplines in science, technology, engineering, or math 

(NSF, 2010). 
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STEM culture: This term refers to the knowledge, skills, mindsets, and tools that are 

traditionally required for an individual to know and use in order to be accepted by 

professionals in the STEM disciplines. 

Technology fields:  These fields include computer sciences, information sciences, as well 

as management information systems (Museus et al., 2011). 

White:  This term refers to people with ethnic origins from Europe, White people of 

North Africa, or people of the Middle East (Museus et al., 2011). 

Organization of the Study 

 This dissertation is organized into six distinct chapters.  Chapter 1 provided an 

overview of the problem, the purpose as well as significance of the study, and a brief 

description of the methodology that will be implemented (including an overview of the 

methods, limitations, delimitations, and definitions of key terms).  The second chapter 

provides an exhaustive review of the literature related to collective Latina/o STEM 

trends, barriers to STEM student success, Latino gender and masculinity, first-year 

experiences and transitions, and the theoretical framework.  The third chapter of this 

dissertation discusses the methodology, including research design, site and participant 

selection, data collection and analysis, dependability, limitations, and delimitations.  The 

findings sections are split into two parts within chapters four and five.  Chapter four 

examines the participants’ pre-college STEM experiences while chapter five explores the 

participants’ first-semester STEM experiences.  Finally, chapter six summarizes the 

dissertation and highlights key findings in the study.  Implications for future research and 
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practice at the institution and policy levels are also provided in this chapter.  The 

dissertation will finish with concluding thoughts by the researcher. 
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CHAPTER 2: LITERATURE REVIEW 

As part of my research endeavor, it is imperative to review the existing literature 

to acquire a comprehensive understanding of the topic at hand and any relevant gaps that 

may be involved.  In addition, this chapter will inform the parameters of my study as well 

as help establish my theoretical framework and methodological focus.   This literature 

review is comprised of five areas: (1) Latina/o STEM trends across the education 

pipeline, (2)  research on barriers to STEM achievement and success, (3) research on 

first-year experience and transitions, (4) research on Latino gender and masculinity, and 

(5) a review of Carlone and Johnson’s (2007) model of science identity, the primary 

theoretical framework; and, intersectionality, the secondary framework for this study.  

Latina/o Trends in STEM Education 

 The first area of this chapter focuses on current trends and achievement outcomes 

for the collective Latina/o community.  To better understand the current landscape of 

Latinas/os in the STEM education pipeline, this section explores each part of the pipeline, 

which includes the primary level, secondary level, and postsecondary level. 

 PRIMARY LEVEL (P-8).  Not surprisingly, numerous studies have found that 

STEM educational attainment has a positive correlation with the competence of students’ 

pre-college preparation and achievement (see, for example, Bonous-Hammarth, 2000; 

Grandy, 1998; Hurtado et al., 2011; Museus et al., 2011; NSB, 2008).  In other words, the 

more rigorous a student’s coursework and the stronger her preparation in math and 

science, the more likely the student will graduate with a STEM degree.  The 
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Congressional Commission on the Advancement of Women and Minorities in Science, 

Engineering and Technology Development (NSF, 2000) concluded that attention to a 

child’s education must begin as early as the pre-school years (0-4 years).  Further 

scholarship (for example, see Duncan & Magnuson, 2005; Gándara, 2006; Oakes, 1990) 

suggests that the Latina/o STEM gap begins as early as kindergarten, in large part 

because Latina/o students are already perceived as less academically prepared than 

students from other racial and ethnic groups.  Reardon and Galindo (2009), for instance, 

found that Latina/o kindergarteners start with considerably lower math skills than their 

White peers, but this gap shrinks by about a third in their journey from first to fifth grade.  

Nevertheless, this gap increases again by the time students hit eighth grade.  Data from 

the National Assessment of Educational Progress (NAEP) show that only 17% of 

Latina/o eighth graders scored at or above proficient level in math in 2009, which serves 

as a predictor of struggles in secondary STEM education (U.S. Department of Education, 

2009). 

 SECONDARY LEVEL (9-12).  While the numbers have decreased over the past 

decade, the Latina/o high school dropout rate between ages sixteen and twenty-four is 

23%, which is the highest of any racial or ethnic group (Child Trends Databank, 2005; 

U.S. Department of Education, 2009).  By comparison, the dropout rate for Blacks is at 

11% and Whites at 6% (U.S. Department of Education, 2009).  Given that most careers in 

the STEM fields require postsecondary education, many Latina/o students miss the 

chance to consider a STEM career because of their early departure from high school 

(Gándara & Contreras, 2009; Tornatzky).  However, of the Latina/o students who do 
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persist through the secondary level, data have shown that their math achievement levels 

have improved.  For example, data from the NAEP from 1973 to 2008 demonstrated that 

compared to their White peers, Latina/o students had a higher rate of improvement in 

math scores (Anderson, 2004).  Nevertheless, the fact that only 8% of Latina/o 17 year-

olds scored at or above the proficient level on the NAEP math exam demonstrates that 

there is still considerable room for improvement. 

 SAT and ACT data also suggest similar findings to the NAEP results.  For the 

SAT, Latina/o test completers increased by 3% from 1996 to 2006. Upon disaggregating 

the data by specific Latina/o subgroups, the data reveal that Mexican Americans 

increased their average SAT math scores by two points but other Latina/o subgroups 

experienced a six-point drop in scores.  Nonetheless, all Latina/o subgroups fared worse 

than their White and Asian-American/Pacific Islander peers in terms of overall scores and 

gains (National Center for Educational Statistics, 2010).   

 Likewise, ACT scores showed comparable results.  Although the percentage of 

Latina/o high school graduates who completed the ACT test grew by 16% in 2009 

compared to the previous year, only 27% met or exceeded the ACT College Readiness 

Benchmark score in mathematics.  In addition, only 10% of Latina/o students met the 

ACT’s College Readiness Benchmarks in all four subjects, which represented less than a 

one percent gain from the previous year (ACT, 2009).   

 In order to have a comprehensive understanding of why the standardized scores 

for Latinas/os are so low, it is vital to consider the underrepresentation of Latinas/os in 

rigorous math and science courses.  May and Chubin (2003) found that Latina/o students 
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are overrepresented in remedial courses and severely underrepresented in Advanced 

Placement (AP) courses.  This trend may, in part, have to do with the lack of access for 

many Latina/o students to rigorous math and science courses (Adelman, 2006; Ladson-

Billings, 1997).  Adelman (2006) used the National Education Longitudinal Study 

(NELS) dataset to publish a report for the U.S. Department of Education that concluded 

that Latina/o students are far less likely than White or Asian American/Pacific Islander 

(AAPI) students to attend high schools that offer high-level AP math courses, such as 

trigonometry and calculus.  Ladson-Billings (1997) also found that Black and Latina/o 

students tend to have fewer opportunities to take “gatekeeper courses,” such as algebra 

and calculus, which would allow them to access college-level courses.  Considering that 

several postsecondary factors, including admissions, financial aid, and enrollment, are 

dependent upon national standardized test scores, these indicators play an important role 

in determining postsecondary outcomes as well. 

 POSTSECONDARY LEVEL.  As previously described, high secondary dropout rates 

among Latina/o students shrink the pool of Latina/o students who make it to the 

postsecondary pipeline.  A 2008 NCES report (Planty et al., 2008) used National 

Assessment of Educational Progress (NAEP) data to show that Latinas/os are behind in 

terms of high school completion (78%) compared to Whites (94%) and Blacks (90%); 

furthermore, Latinas/os are also lagging in terms of college enrollment upon high school 

completion (54%) compared to Whites (73%) and Blacks (56%).   

 Specifically within STEM disciplines, research has shown that Latina/o 

undergraduate STEM degree enrollment and attainment have increased.  In fact, Chapa 
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and De La Rosa (2006) noted that from 1994 to 2000, Latinas/os saw great percentage 

gains in STEM associates (49%), bachelors (36%), Masters (49%), and doctoral degrees 

(32%).  Despite this encouraging growth, however, when compared to the proportion of 

the general population, Latinas/os are still severely lagging in terms of STEM degree 

attainment (Chapa & De La Rosa, 2006; Museus et al., 2011).  For example, Figure 4 

demonstrates that even though Latinas/os make up 14.8 percent of the general population, 

they only account for 7.7 percent of STEM degree recipients, which is the lowest among 

all racial groups proportionally.   

 
Figure 2.1.  Adapted from Museus et al., 2011.  Proportion of the national population 

and earned science and engineering degrees by race.  Source: National Science 
Foundation, 2010 

 
Huang, Taddese, and Walter (2000) discovered that Latinas/os matriculating in STEM 

degree programs at four-year universities tend to be much less likely to persist, which is 
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indicated by the high percentage of Latina/o students who do not graduate within five 

years (20.7%), switch to non-STEM majors (30.5%), or drop out of college (22.6%). 

While STEM education research is starting to gain more recent traction in postsecondary 

institutions, the majority of the literature revolves around K-12; therefore, more 

postsecondary STEM research, particularly at four-year research institutions, is 

warranted. 

Barriers to STEM Student Achievement and Persistence  

 Given that there are multiple leaks urgently needing attention along the Latina/o 

STEM pipeline, it is imperative to dig deeper into why some of these patterns exist along 

racial lines.  This next section examines research that explores the various barriers 

underrepresented minorities and women face in the STEM disciplines in higher 

education.  Specifically, psychological barriers, sociological barriers, campus and STEM 

climate/culture, and key institutional agents are discussed in this section. 

 PSYCHOLOGICAL BARRIERS.  Ample research has suggested that psychological 

factors play an important role in the attainment of STEM degrees for all racial and ethnic 

minorities as well as women (e.g., Chang et al., 2008; Gloria & Kurpius, 2001; 

Hernandez & Lopez, 2005; Hurtado et al., 2007; Leslie, McClure, & Oaxaca, 1998; 

Waller, 2006). Self-concept (Bandura, 2010), the perception of oneself, and self-efficacy 

(Bandura, 2010), the belief in one’s ability to accomplish a goal, are two of the most 

commonly cited psychological factors related to involvement and achievement among 

minority STEM college students.  Leslie, McClure, and Oaxaca (1998) found that self-
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efficacy is an important predictor for STEM participation among racial/ethnic minorities 

and women.  In addition, they found that White men have much higher levels of self-

efficacy than students of color and women.  These racial patterns are of particular 

importance because studies have consistently shown that higher levels of self-concept 

and self-efficacy are strongly correlated with a greater likelihood to enter science and 

math fields, personal commitment to science and math, and higher levels of adjustment, 

performance, and success in science and math (e.g., Anderson, 1990; Hackett, Betz, 

Casas, & Rocha-Singh, 1992; Leslie, McClure, & Oaxaca, 1998).  Consequently, self-

concept and self-efficacy are important psychological factors that affect the participation, 

retention, and success of underrepresented minorities.      

 Even though Leslie, McClure, and Oaxaca’s (1998) study show the importance of 

self-efficacy in STEM participation, other studies found that the impact of self-efficacy 

on STEM success is much more complicated.  According to Seymour and Hewitt (1997), 

Blacks and Hispanics struggle with conflicting experiences of overconfidence and poor 

preparation, which inhibits their success in the STEM circuit.  For example, the majority 

of Black and Hispanic students who enter college as a STEM major come from high 

schools where they were academically superior compared to their peers.  As a result, 

these students developed strong confidence, but lacked the knowledge and skills 

necessary to achieve at high levels in a rigorous college classroom.  Unfortunately, many 

of these students feel overwhelmed in their first semester and switch to less intense 

majors or drop out of college altogether because they begin to question whether or not 

pursuing a STEM degree is the right choice for them. 
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 In order to combat this feeling of helplessness and increase a sense of belonging, 

Carlone and Johnson (2007) suggest a focus on the development of science identity as a 

useful lens to construe the experiences of ethnic/racial minorities and women.  According 

to this research, exploring science identity can provide a better understanding of the 

social and cognitive processes surrounding learning, which provide researchers with the 

tools to revamp science education in an effort to make it more accessible.  Endeavoring to 

tackle the notion of a student’s science identity, Carlone and Johnson developed a 

conceptual model, which included three overlapping components of performance, 

recognition, and competence.  Feelings of neglect or discrimination by meaningful others 

could upset or destroy a component of a student’s science identity.  These “meaningful 

others” include individuals who have power over a student’s academic career, which are 

typically faculty members, but may also be peers and graduate students (Museus et al., 

2011). Thus, Carlone and Johnson’s framework informs scholars of the importance of 

self-concept and self-efficacy in the development of future scientists.  Their framework 

will be thoroughly explored later in this chapter as a means of finding an appropriate 

theoretical framework to ground the study.   

 In addition to self-concept and self-efficacy, another major psychological theory 

related to Latina/o STEM success is stereotype threat.  Stereotype threat can be defined 

as a minority students’ fear of being reduced to a negative stereotype that is prominently 

acknowledged by society (Steele, 1999).  Steele and Aronson (1995) began their study 

hypothesizing that stereotype threat increases student anxiety, and therefore, inhibits 

performance on challenging tasks such as tests.  Through their study, they demonstrated 
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that performance peaked when students’ anxiety was reduced, specifically regarding the 

confirmation of a negative stereotype.  In addition, Perna et al. (2009) report that 

stereotype threat adds to performance gaps between Blacks and Whites (see also, Brown 

et al., 2004; Gonzalez et al., 2002; Steele & Aronson, 1995) and between women and 

men (see also, Brown et al., 2004; Gonzalez et al., 2002).  

 While research on stereotype threat can be disheartening, several studies have 

developed and tested interventions that can reduce the negative effects of stereotype 

threats (Aronson, Fried, & Good, 2002; Good, Aronson, & Inzlicht, 2003; Wilson & 

Linville, 1985).  For example, the study conducted by Good, Aronson, and Inzlicht  

randomly assigned 138 seventh-grade students to four groups that had college student 

mentors to determine if a mentoring intervention could reduce the gender stereotype 

threat and close the gender gap in math test scores.  The first treatment group was taught 

about the malleability of intelligence.  The second treatment group was taught about 

challenges in adapting to a new grade level, as well as normalized feelings of isolation 

and anxiety during the transition.  The third treatment group was taught a combination of 

both messages.  Finally, the fourth group served as the control group and received no 

messages.  At the end of the school year, students took a state standardized test in math 

and reading.  Good, Aronson, and Inzlicht (2003) used analysis of variance tests to 

determine that the gender gap had disappeared in all three experimental groups.  While 

this particular study focused on combating stereotype threats surrounding gender, it 

demonstrates that achievement gaps resulting from stereotype threats can be closed, and 

supports the need for further research.  
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 SOCIOLOGICAL BARRIERS.  In addition to psychological barriers, research has 

also shown that sociological factors have influenced Latina/o STEM degree attainment, 

specifically through cultural capital and cultural congruity theories.  First conceptualized 

by Bourdieu (1984), cultural capital theory examines how a dominant group imposes 

systemic and evaluative standards on non-dominant groups.  The purpose of Bourdieu’s 

theory is to explain the struggles and virtual inability of lower class citizens to gain 

membership into the aristocracy.  In order to move up in social class, the non-dominant 

group must conform to the norms and values of the dominant class, otherwise known as 

the process of acquiring “cultural capital.”  Nevertheless, because the aristocratic 

community seeks to maintain its status, it creates societal norms and standards that are 

difficult, if not impossible, for the non-dominant group to acquire cultural capital.  In this 

way, the aristocracy is able to keep their position in society by creating and manipulating 

a system that benefits them and disadvantages non-dominant groups. 

 Numerous educational researchers have used cultural capital theory to explain the 

struggles of racial/ethnic minorities and women in moving up in social class (e.g., 

Dumais, 2002; Monkman, Ronald, & Theramene, 2005).  Cultural capital theory may 

also be applied to the STEM fields, where White males have historically created and 

currently maintain the knowledge, skills, and mindsets associated with being successful 

in these disciplines.  In this case, White males constitute the aristocratic community and 

racial/ethnic minorities and women represent the non-dominant groups.  Because White 

males created the STEM culture, racial/ethnic minorities and women must learn and 

adapt to their norms and expectations in order to succeed, such as the number of hours 
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expected to study per week, the way to interact with faculty, or the way students should 

be learning.  The extent to which a STEM student is able and willing to comply with 

these behavioral standards determines the value of his/her cultural capital, and thus, 

determines how successful the student will be in these disciplines (Rypisi, Malcom, & 

Kim, 2009). 

 Cultural capital also includes the knowledge, skills, and mindsets that are passed 

down to the student from the parents (what Bordieu calls habitus).  According to a NCES 

report entitled The Nation’s Report Card (2007) that used NAEP data, White and AAPI 

children ages 6 to 18 were more likely to have parents with higher levels of educational 

attainment than Latina/o children.  On the one hand, researchers such as Dennis, Phinney, 

and Chuateco (2005) have theorized that White and AAPI students generally have more 

access to cultural capital through their parents, which not only better prepares them for 

college, but also serves as a stronger support system for coping during college.  On the 

other hand, non-college educated parents are less likely to know how to support their 

children socially and academically during their college experiences (Pascarella & 

Terenzini., 2005).  Due to this imbalance of cultural capital, Latinas/os are more likely to 

experience cultural incongruence, which occurs when minority or low socioeconomic 

students are immersed into White, middle class values at research-oriented universities 

(Gloria & Kurpius, 2001; Jones, Castellanos, & Cole, 2002).  As a result of cultural 

incongruity, Latinas/os may feel isolated, culturally alienated, and unwanted during their 

college experience (Gloria & Rodriguez, 2000).  Nevertheless, a recent study by Phinney, 

Campos, Kallemeyn, and Kim (2011) demonstrates that despite student preparation and 
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ability representing important predictors of students’ navigation along paths to a major in 

the STEM disciplines, progression through undergraduate science majors may be 

strongly influenced by the types of opportunities, experiences, and support students 

receive in college.  Therefore, university administrators and faculty members potentially 

have tremendous power in influencing policies and programs that can ensure the success 

of all STEM students, regardless of their backgrounds or experiences. 

 Cole and Espinoza (2008) tested the effects of cultural capital, cultural congruity, 

and campus climate (discussed in the following section) on student academic success.  In 

their study, the level of parental education measured cultural capital, and students’ level 

of interracial interactions as well as comfort and compatibility with the college 

environment measured cultural congruity.  For their data source, Cole and Espinoza 

(2008) utilized Cooperative Institutional Research Program data, where they collected 

longitudinal data by following a cohort from the time the students entered as freshmen in 

1999 to the time they graduated in 2003.   

 Most of the 146 students who completed the survey (54.1%) were students who 

had high school GPAs of A- or better (60.3%), had parents with at least some college 

education (73.8%), and lived on campus (82.9%).  The dependent variable in this study 

was GPA while the independent variables included institutional characteristics (i.e., 

Predominantly White Institutions [PWI] or minority-serving, public or private), students’ 

background characteristics (i.e., socioeconomic status [SES], generational status, gender), 

campus residence (i.e., live on or off campus), and pre-college academic achievement 

(i.e., class rank, high school GPA).  Cole and Espinoza (2008) performed descriptive 
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statistics, factor analyses, and regression analyses to conclude that cultural capital and 

cultural congruity predict how well a student does academically in college, and campus 

climate helps to explain the relationship between college experiences and academic 

performance.   

 In addition to cultural capital and cultural congruence theories, differences in 

cultural values may also create barriers for minority students in the individualistic and 

highly competitive STEM disciplines (Guiffrida, 2006; Museus, & Harris, 2010).    Since 

many ethnic minority students come from cultures that are more intrinsically collective 

(Fisk, Kitayama, Markus, & Nisbett, 1998), past educational research has suggested that 

collectivistic pedagogy and environments can contribute to higher rates of success among 

racial and ethnic minority students (Guiffrida, 2006; Museus & Harris, 2010).  

Nevertheless, the gatekeeper courses that weed out students who are supposedly not 

academically prepared are usually driven by class environments that are individualistic 

and competitive, which generally conflict with minority students who do not ascribe to 

such cultural values (Massey, 1992; Seymour & Hewitt, 1997).  Coupling the purpose of 

weeding out unprepared students by utilizing an individualistic and competitive approach 

with racial and ethnic minority students who are generally less prepared for STEM 

majors, there should be little surprise that these students describe introductory STEM 

courses as difficult and are discouraged from pursuing or continuing in their aspirations 

to obtain a STEM degree. 

 CAMPUS AND STEM CLIMATES/CULTURES.  While an entire body of literature is 

dedicated to campus climate and campus culture, due to the scope of the research study, 
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only a brief overview will be provided in regards to the effect that both campus and 

STEM climates/cultures have on STEM degree attainment.  Within this extensive body of 

literature, much attention has been given to the influence that campus environments have 

on the satisfaction and academic success of students, particularly racial/ethnic minorities.  

As already mentioned, the two main aspects of institutional environments are campus 

climate and campus culture, and while these two concepts may be seen as 

interchangeable, they are in fact, very different (Bauer, 1998; Peterson & Spencer, 1990).   

 According to Bauer (1998), campus climate is defined as the current norms, 

attitudes, and perceptions that define the institution and its community (p. 2).  Just like 

climate in terms of weather, campus climate is constantly changing, evolving, and highly 

malleable.  In contrast, campus culture is deeply embedded patterns of expectations, 

values, and beliefs that are systematically entrenched in the institution (Bauer, 1998, pp. 

12-13).  As a result, campus culture is difficult to change because it is deeply rooted in an 

institution’s history and tradition.  Both campus climates and campus cultures greatly 

influence the interaction of racial/ethnic minorities in STEM fields with their institutions, 

so having a foundational understanding of both concepts is critical. 

 The role of campus climate in predicting students’ success has received much 

attention in the research on racial and ethnic minority students (e.g., Harper & Hurtado, 

2007; Museus, Nichols, & Lambert, 2008; Nora & Cabrera, 1996).  Harper and Hurtado 

(2007) synthesized all the major literature about racialized campus climates over the 

course of 15 years, and categorized it into three categories: differential perceptions of 

campus climate by race, minority student reports of prejudicial treatment and racist 



 43 

campus environments, and benefits associated with well-facilitated diverse campus 

climates.   

 The first two categories of Harper and Hurtado’s (2007) synthesis go hand-in-

hand because perceptions of racialized campus climates affect student mindsets, and 

consequently, their actions and inactions.  An ample amount of research on campus 

climate has indicated that minority students generally perceive campus climates to be 

chillier and less supportive compared to their White peers (e.g., Harper & Hurtado, 2007; 

Hurtado, 1992; Museus, Nichols, & Lambert, 2008; Nora & Cabrera, 1996).  This 

research also demonstrates that negative perceptions of campus climate are associated 

with lower levels of adjustment, sense of belonging, institutional attachment, and success 

of students from all racial groups (Cabrera et al., 1999; Hurtado & Carter, 1997; Hurtado, 

Carter, & Spuler, 1996; Nora & Cabrera, 1996; Pascarella & Terenzini, 2005).  As a 

result, campus climate affects all members of the campus community regardless of race 

or ethnic affiliation.  

 However, despite the awareness of racial tension, prejudice, and discrimination 

from all students, underrepresented minorities feel racial inequities more intensely and 

are more affected by those injustices.  Studies (e.g., Ancis, Sedlacek, & Mohr, 2000; 

Harper & Hurtado, 2007; Maramba & Velasquez, 2012; Museus, Nichols,& Lambert, 

2008) have also indicated that Black students in particular report higher levels of 

dissatisfaction with campus climate as well as more differential treatment on the basis of 

race compared to their Asian American, Latino, Native American, and White peers.  
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Accordingly, Black students felt the least amount of institutional commitment due to their 

negative perceptions of racial campus climate.   

 In addition to perceptions and influences of racialized campus climates, the last 

category deals with the educational and societal benefit of being a part of a diverse 

campus community that facilitates cross-racial engagement (Chang, Astin, & Kim, 2004; 

Hurtado & Harper, 2007; Pike & Kuh, 2006).  Most of the studies have found that when 

undergraduate students engage in educationally purposeful and meaning interactions via 

diverse peers, they realize psychosocial, cognitive, and interpersonal gains (Harper & 

Hurtado, 2007).   

 In other words, if space and opportunities are provided for meaningful cross-racial 

engagement between students, both the institution and students benefit via academic and 

social learning experiences.  Research in this particular area was originally conducted in 

anticipation of, and in response to, the University of Michigan affirmative action cases 

(Grutter v. Bollinger, 2003, Gratz v. Bollinger, 2003).  With the Fisher v. University of 

Texas (forthcoming) case opening up the debate over affirmative action in the U.S. 

Supreme Court, it is likely that more studies will be conducted in the near future on the 

benefits derived from diverse campus settings. 

 Despite the effect that broader campus climates have on the perceptions of 

minority college students in STEM, the climates in STEM departments are arguably even 

more important in shaping their experiences.  Researchers who have examined the STEM 

climate have found that racial and ethnic minority students report the climate to be chilly 

and hostile at both two- and four-year institutions, and that these environments create 
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feelings of discouragement (Fries-Britt, Younger, & Hall, 2010; Maple & Stage, 1991; 

Oakes, 1990; Sondgeroth & Stough, 1992).  In addition, several studies have shown that 

less supportive academic environments, such as those associated with STEM, have been 

related to the departure of Black, Latina/o, and Native American college students from 

the STEM disciplines (Bonous-Hammarth, 2000; Gloria & Kurpius, 2001; Hurtado et al., 

2007; Leslie, McClure, & Oaxaca, 1998).  Minority students in STEM fields, therefore, 

must face and attempt to overcome barriers not only within the broader campus climate, 

but also within the STEM circuit as well.   

 In order to gain a comprehensive understanding of how the institution and 

disciplines affect minority students, it is also important to understand the role of campus 

and STEM cultures.  Traditionally, Tinto’s cultural framework (1993) has been the most 

cited theory on college student success.  In sum, Tinto argues that student success and 

persistence were a result of students’ commitments to their goals and their institution.  

These commitments were dependent upon their level of academic and social integration 

to their respective campuses.  Tinto (1993) borrowed from Van Gennep’s stages of 

cultural transition (1960) and suggested that students must dissociate from their 

traditional cultures and integrate into the campus culture in order to effectively adapt and 

persist in college.   

 In response, several higher education scholars have since questioned and argued 

against the validity and applicability of Tinto’s theory (e.g., Braxton, 2000; Hurtado & 

Carter, 1997; Kuh & Love, 2000; Museus & Quaye, 2009; Rendón, Jalomo, & Nora, 

2000; Tierney, 1992).  The majority of these scholars argue that minority students who 
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come from different cultures than those that exist at PWIs do not need to dissociate with 

their cultural traditions and assimilate to PWI culture in order to become successful.  For 

example, Rendón, Jalomo, and Nora (2000), applied the concept of bicultural 

socialization to demonstrate how minority students can navigate through multiple 

cultures simultaneously without the need to compromise a piece of their identity.  Museus 

and Quaye (2009) emphasized the importance of key institutional agents, such as 

academic programs and faculty members (discussed in the next section), to foster positive 

relations and connections with minority students.  Thus, new scholarship has argued that 

the burden of academic success should be shifted from the students to the institutions. 

Therefore, institutions need to create a campus culture that not only validates their 

students’ cultural backgrounds but also sets them up for academic success. 

 KEY INSTITUTIONAL AGENTS.  Multiple theoretical perspectives have alluded to 

how the cultivation and fostering of relationships between institutional agents and 

students plays an important role in the success of racial and ethnic minorities (Bensimon 

& Dowd, 2010; Kuh & Love, 2000; Museus & Quaye, 2009; Rendón, Jalomo, & Nora, 

2000).  In fact, Pascarella and Terenzini (2005) suggest that connections to campus 

agents are the strongest predictor of success among college students, and further research 

by multiple scholars has indicated that they play a critical role in the success of racial and 

ethnic minorities (e.g., Cole & Barber, 2003; Gloria, Castellanos, Lopez, & Rosales, 

2005; Palmer & Gasman, 2008) as well as STEM students (Chang, 2002; Cole & 

Espinoza, 2008; Hrabowski & Maton, 2009; Palmer, Davis, & Thompson, 2010).   



 47 

 Further, Bensimon and Dowd’s (2010) study demonstrated that institutional 

agents are important factors for underrepresented STEM minority students.  They 

performed a qualitative, narrative study of the transfer pathways of three Latina and two 

Latino students from community colleges to four-year institutions.  Even though all but 

one of the participants was eligible for admission to a selective institution in the 

University of California system, none of them chose to exercise that choice.  The results 

of their study indicate that students must overcome informational and cultural barriers to 

exercise their pathway choices, and institutional agents are desperately needed to help 

students overcome these barriers (Bensimon & Dowd, 2010).     

 Arguably the most influential institutional agents for all students are faculty 

members, and they can have both negative and positive impacts on student experiences 

and outcomes.  For example, Solorzano, Ceja, and Yosso (2000) conducted a qualitative 

study of Black undergraduates at a PWI and reported faculty showing subtle forms of 

prejudice and discrimination. Museus and Neville (forthcoming), however, found that 

faculty and other institutional agents, such as advisors and counselors, who proactively 

served minority students and provided holistic support, played an integral positive role in 

minority student success by connecting them with important information and campus 

support.  Within STEM specifically, research has shown that faculty with insufficient 

preparation, low expectations for minority students, and departments with an absence of 

minority faculty members can hinder STEM academic success (Cole & Espinoza, 2008; 

Fries-Britt et al. 2010; Gloria et al. 2005; Perna, et al., 2009).   



 48 

 In addition to student-faculty interactions, faculty members also exert an 

important influence over minority STEM students in their pedagogical approach.  

According to Johnson (2007), four crucial pedagogical factors affect minority STEM 

student success.  First, small and interactive classrooms have shown high rates of success 

among minority students in STEM (Brown, 2002; Perna et al. 2009), while large lecture-

based courses have shown a negative influence on minority experiences and success 

(Brown, 2002; Johnson, 2007).  Second, collaborative learning, where students can work 

and solve problems in small groups, has been shown to significantly and positively 

influence analytical thinking skills, academic development, and success (Cabrera, 

Colbeck, & Terenzini, 2001; Cabrera et al., 2002).   

 Third, the lack of culturally relevant STEM curriculum (Perna et al., 2009) as well 

as the absence of real-world relevance (Davis & Finelli, 2007) has proven to disengage 

minorities from persisting through STEM fields.  Finally, getting students involved in 

undergraduate research with a faculty member has demonstrated a positive impact on 

STEM student outcomes (Barlow & Villarejo, 2004; Hurtado et al., 2009; Strayhorn, 

2010).  At the same time, however, racial and ethnic minority students, especially Black 

undergraduate students, are significantly less likely to participate in such opportunities as 

compared to their White counterparts. (Hurtado et al. 2008).   

 Another key agent that can foster student academic success is that of academic 

advisors.  Pascarella and Terenzini (2005) have provided evidence that academic advising 

is associated with student success, while Museus and Ravello (2010) have provided 

further evidence that holistic academic advising can foster success among minority 
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students.  However, research has yet to be done on the influence advisors play on 

minorities specifically within STEM fields.  In addition, researchers have tapped into the 

potential utility of intrusive academic advising, a practice wherein advisors meet with 

students several times throughout the academic year (Tsui, 2007).  Empirical research has 

suggested in the past that such practices can and do have an impact on student success 

(Glennen & Baxley, 1985; Museus & Ravello, 2010).  For example, Glennen and Baxley 

(1985) found in their study that intrusive advising yielded higher first-year retention, 

better grades, and more completed courses.  Nevertheless, their research on intrusive 

advising was done primarily on White students, and there have been no documented 

research of intrusive practices in advising minority STEM students.  Consequently, this 

study will contribute to the gap in the literature on the effect of intrusive advising 

practices for Latino STEM students. 

 Last, but certainly not least, peers have been known to exert perhaps the most 

salient influence on minority student experiences and outcomes (Astin, 1993; Pascarella 

& Terenzini, 2005). Empirical research has shown that the type of interaction has a 

crucial influence on peer effects.  For example, Cole and Espinoza’s (2008) longitudinal 

study consisting of 146 Latina/o students found that involvement in diversity functions 

had a negative association with their GPA.  Bonous-Hammarth (2000) suggested that 

involvement outside of STEM might be a disservice to these students because it takes 

away time to study for gatekeeper science and math courses.  However, due to the study’s 

strong quantitative focus, student voices were left unheard; this methodological gap 

suggests little evidence of this last claim. 
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 Some studies have focused on STEM-based involvement.  For example, Chang, 

Cerna, Han, and Saenz (2008) found that minority students involved in preprofessional 

STEM organizations actually had higher rates of persistence.  Studying in STEM peer 

groups, learning from STEM upperclassmen, and doing hands-on work with peers in 

laboratories also increased the success rates in minorities (Fries-Britt, Younger, & Hall, 

2010).  Furthermore, evidence has also suggested that peer role models play an important 

role, especially when sharing social characteristics such as race; this phenomenon sends a 

message to minority students that it is possible for people who look like them to be 

successful in STEM fields (Murphey & Arao, 2001).  While these studies provide a fair 

amount of information pertaining to the importance of peers for underrepresented STEM 

students, none of the studies took a qualitative approach to examine the effect of peers 

within these students’ first year of college. 

 SUMMARY.  This section highlighted existing literature on STEM academic 

success.  The first subsection argued two main points.  First, STEM academic success is 

relevant and important for all educational institutions, as well as the economic prosperity 

and well being of the U.S. and the world.  Second, the shifting demographics within the 

U.S. demand a strong need for Latinas/os in particular to be successful in STEM fields.  

The second subsection examined the current state of Latinas/os in the STEM circuit.  A 

preponderance of evidence shows that leaks in the STEM pipeline begin as early as 

kindergarten and end with very few Latinas/os graduating with an advanced degree in 

STEM.  While Latinas/os demonstrate a strong desire to enter the STEM fields as college 

freshmen, the majority of them switch majors or do not persist through college altogether.  
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The third subsection goes even closer to examine why this is occurring.  Self-concept, 

self-efficacy, and stereotype threat have showed that psychological effects play an 

important role in STEM degree attainment for underrepresented minorities and women.  

Additionally, sociological barriers such as cultural capital and cultural incongruity place 

racial and ethnic minorities at a disadvantage within the STEM circuit.  Campus and 

STEM climate/culture also have a tremendous effect on the perceptions and comfort 

levels of underrepresented minorities, which influence their academic performance.  

Lastly, the interaction between students and faculty, advisors, and their peers can have 

both positive and negative effects on STEM degree attainment.   

 While ample research on STEM academic success has already been done, several 

substantive and methodological gaps still remain that the study hopes to fill.  First, the 

majority of the research on STEM has looked at underrepresented minorities, but not 

many studies have specifically probed into the Latina/o population.  Of the few that have, 

the focal point has been on women and no research has investigated the Latino male 

experience in STEM; thus, this particular intersection of gender and race/ethnicity has 

been unexplored.  Second, Glennen and Baxley’s (1985) research on intrusive advising 

has demonstrated that it yielded positive effects for White STEM students.  However, no 

research has examined the effects of intrusive advising on minority STEM students.  

Finally, almost all of the prominent studies regarding STEM academic success in higher 

education have been quantitative in nature.  Even though these findings produced 

generalizable data, they have not given students a voice, and the events that led up to the 

eventual conclusions are left to speculation.  The study ventures to not only learn the 



 52 

“what” behind the students’ experience, but the “why” and the “how” as well.  

Consequently, the study is uniquely positioned to understand the lived experiences of 

first-year Latino STEM students at a PWI. 

Latino Gender and Masculinity 

 CULTURAL AND SOCIAL CONSTRUCTIONS OF LATINO MASCULINITY. Within the 

literature on gender and masculinity, the cultural notions of Latino masculinity have 

historically been neglected or misunderstood.  Delgado (2000) stated, for instance, 

“Latino brownness fits somewhere between the traditional and overly simplistic 

continnum of black and white” (p.389).  Additionally, white men wrote much of the early 

literature written on Latino masculinity, which often demonstrated a lack of knowledge 

or understanding of the cultural elements associated with Latino masculinity (Mirande, 

1997).  As a result, Latino masculinity, often known as machismo, has been associated 

with negative and contradictory symbolism.  For example, Ramirez and Casper (1999) 

observed that machismo can be seen as a collection of attitudes, a configuration of traits, 

and at times, as a type of disorder.   

 Furthermore, De La Cancela (1986) determined that negative images of machismo 

have been described as “sick, primitive, and in need of reform.”  Torres, Solberg, and 

Carlstrom (2002) also noted that many scholars utilizing machismo from an ethnic-

cultural perspective have emphasized the negative aspects, describing “dysfunctional 

patterns of behaviors linked to compensation and passive-aggressive syndrome that are 

associated with power relations in the construction of masculinity” (p.166).  A common 



 53 

definition of machismo, therefore, has been demarcated as negative hyper-masculinity 

that includes aggression and promiscuity, mixed with positive traits, such as 

independence, protection, and responsibility (e.g, De La Cancela, 1986; Ramirez & 

Casper, 1999; Torres et al., 2002).  Needless to say, these contradictory messages are 

confusing on many different levels about what it means to be a man, and they often have 

negative implications for young Latino boys navigating their way into manhood. 

 One of the main controversial topics within the literature on Latino masculinity 

involves how money and socioeconomic status influence the notion of masculinity.  The 

majority of scholars agree that masculinity is a social construction influenced by a 

person’s power and socioeconomic status (e.g., De La Cancela, 1986; Ramirez & Casper, 

1999; Torres et al., 2002).  This social construction creates a paradox for most Latino 

men because while the dominant culture demands money and power as masculine 

characteristics, Latino men in this country are often denied the economic and political 

clout to access those resources.   

 A study by Mirande (1997) looked at Latino men from different socioeconomic 

classes to see if there were any differences in gender role attitudes and perceptions.  He 

concluded that traditional masculinity was prevalent in Latino men from all working 

classes, and socioeconomic status was not a significant predictor of gender role attitudes 

or perceptions.  The results from this study suggest that while a portion of Latino 

masculinity may be socially constructed, the bulk of it is still culturally rooted.   

 Another study by Levant and Kopecky (1996) also demonstrated the powerful 

effect of cultural masculine ideologies among Latino men.  He wanted to see if there 
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were any racial or ethnic differences in the adoption of traditional and cultural notions of 

masculinity.  Findings from his study suggested that Latino men support cultural 

masculine gender roles even more than their African American or White peers.  Even 

though the degree to which Latino men espouse these ideals remains unclear, the 

conclusions from this study still suggest that Latino men are culturally socialized toward 

dominance, self-reliance, status achievement, objectifying sexual attitudes, aversion of 

homosexuality, and avoidance of femininity.  Levant and Kopecky’s study also showed 

that Latino men expect to live their lives out in public, while Latina women are culturally 

socialized to be nurturing, submissive, and compliant at home (Levant & Kopecky, 

1996). 

 In response to research focused on the negative characteristics of machismo, 

scholars such as Arciniega, Anderson, Tovar-Blank, and Tracey (2008) have made a 

concerted attempt to reframe machismo more positively.  The product of these collective 

efforts has been the conception of an alternative term called caballerismo, which is more 

inclusive of all the elements of Latino masculinity.  As opposed to machismo, 

caballerismo highlights positive associations of masculinity, such as characteristics that 

are nurturing, family-centered, and chivalrous.  Additionally, under traditions of 

machismo, Latino men approach problems with less awareness, more impulsivity, and 

wishful thinking; under the newer concept of caballerismo, they address problems with 

more emotional connectedness, better psychological adjustment, and unique problem-

solving abilities.   
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 Arciniega et al.’s (2008) study set the stage for Gloria et al.’s (2009) research, 

which looked at coping mechanisms of Latino students.  Gloria et al. (2009) discovered 

that Latino males and Latina females have vastly different coping mechanisms.  While 

Latina females were more likely to tap into their social networks to alleviate concerns, 

the men were more reluctant to seek support, which was consistent with the social and 

cultural expectation that men solve problems alone rather than ask for help (Arciniega et 

al., 2008; Gloria et al., 2009).   However, the same study found that first and 

second year Latino males more likely to talk to others as a coping mechanism, while third 

and fourth year Latino males were more reclusive.  This may suggest that while many 

Latino males may enter college with a collectivist approach to coping, they may be 

unwelcomed by peers or dismissed in their educational environment early in their college 

careers, which causes them to reevaluate their approach to coping.  In order to gain a 

more comprehensive understanding, more qualitative research specifically focused on the 

Latino male experience in the first few weeks of college needs to be conducted, which is 

what this study seeks to accomplish. 

 THE K-12 EXPERIENCE FOR LATINO BOYS.  A review of the literature 

demonstrates that much research on Latino males has yet to be conducted, and the 

existing literature suggests that the Latino male student population is in grave danger, and 

there is a growing gender gap that holds severe implications for the Latina/o community 

(Saenz & Ponjuan, 2009; Gloria, et al., 2009).  This trend begins as early as the age of 

five, where 44.4 percent of Latina girls were enrolled in school either part-time or full-

time, compared with 39.4 percent of Latino boys in 2009 (NCES 2010).  Considering that 
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prior research has demonstrated the important contribution of early childhood education 

to elementary education (Alexander & Entwisle, 1988), this statistic signifies the 

disadvantage that many Latino boys have upon entering school for the first time.   

 By the third grade, NCES (2000) data show that boys are, on average, a year to a 

year and a half behind girls in reading and writing.  Additionally, fourth through eighth 

grade boys are twice as likely to be held back a grade compared to their female 

counterparts (NCES 2010).  While these trends may partially be explained by academic 

differences, a larger and perhaps more salient explanation may be associated with 

behavioral issues or erroneous diagnoses that result in Latino boys being pushed onto a 

completely different academic and life trajectory in relation to their female counterparts.   

 For example, data have shown that boys of color (including Latinos) are twice as 

likely to be labeled as “learning disabled” compared to girls, seven times more likely to 

be diagnosed with attention deficit or attention deficit hyperactivity disorder, ten times 

more likely to be diagnosed with serious emotional and behavioral disorders, and make 

up 67 percent of the special education population (Artiles, Harry, Reschly, and Chinn, 

2002; Ferri & Conner, 2005).  While these professional diagnoses may be made with 

good intentions, given the critical consequences they hold for Latino males, these 

staggering statistics dictate a need to reexamine the purpose and methods behind these 

types of evaluations. 

 A good example of critical consequences may be observed in high school 

completion and college enrollment rates between Hispanic male and female students 

(Saenz & Ponjuan, 2009; Swail, Cabrera, Lee, and Williams, 2005).  A superficial glance 
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at the 2010 Census data shows that both Hispanic males and females have progressed 

greatly in terms of sheer high school graduation and enrollment numbers, and these 

successes should be celebrated.  Nevertheless, a deeper inspection of the data also 

showed that much improvement is needed.  For example, in 2009, more than one-third 

(34.2%) of Hispanic males ages 18-24 did not complete high school, and almost two-

thirds (62.5%) of all bachelor and associate degrees awarded to Latino students were to 

Latina females (NCES, 2010).  Twenty years ago, although the total numbers of Latina/o 

graduates were smaller, there was virtually no disparity in degree attainment between 

Latino male and female students; yet, in 2009, Latina women were earning 50% more 

bachelor degrees than Latino men (NCES, 2010).  These statistics exemplify a severe and 

striking gender gap within the Latina/o community, as well as an urgent demand for 

stakeholders at every facet of the educational pipeline to become aware of this crisis and 

move to action. 

 Indeed, research that has been done examining the reasons behind these stark 

statistics has been divided into two camps.  The first camp examines the socialization of 

masculinity among young boys.  This field of research has suggested that young boys are 

in a constant struggle between two ideals of what it means to be a man (Jha & Kelleher, 

2006; Pollack, 1998).  For example, Jha and Kelleher (2006) stated in their study that, 

“the definition of masculinity has proved [to be] problematic, and has been caught 

between dominant power perceptions of masculinity within societies on the one hand and 

a reality of masculinities on the other” (p.16).  In other words, young boys are constantly 

being bombarded with mixed messages from society and the media of what masculinity 
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really is, and these ideals collide within institutionalized structures such as schools (Jha & 

Kelleher, 2006; Gurian, 1998; Pollack, 1998).   

 One of the main arguments for why boys underachieve specifically in schools is 

due to the feminization of educational institutions.  This may be seen through a variety of 

measures, including the lack of male role models in school (Parry, 2000), curriculum 

irrelevancy (Jha & Kelleher, 2006), and gender stereotyping by teachers (Jha & Kelleher, 

2006).  All of these factors play into the notion of education as effeminate or “uncool” 

(Majors & Billson, 1992; Parry, 2000).  Epstein’s (1998) study also depicted that one of 

the dominant notions of masculinity within schools was the avoidance of academic work, 

or at least the appearance of apathy towards doing work.   

 A recent study by Taylor and Graham (2007) supported Epstein’s conclusions by 

discovering that seventh grade African-American and Latino boys were more likely to 

admire and respect other students who were low academic achievers.  Porsche, Ross, and 

Snow (2004) concluded in their study that most Black and Latino boys in middle school, 

even the ones who did well in school and were academically capable, were either in 

special education classes or looking at futures that did not involve academics.  The fact 

that young boys are being socialized away from education is disheartening, especially 

given that as boys get older, they sense an increased pressure to prove their masculinity 

within school and around peers (Porsche, et al., 2004).  The findings from these studies 

reveal a need to investigate how Latino men who enroll in college were able to navigate 

their way through elementary, middle, and high school to become educationally 
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successful and whether they maintained or shifted away from society’s notion of what it 

means to be a man. 

 Despite the overwhelming evidence that men have been socialized to devalue 

education, numerous other scholars posit that girls have historically outperformed boys 

academically since the seventeenth century, when John Locke discussed his concern over 

the lack of language acquisition by boys (e.g., Gorard, Rees, & Salisbury, 1999, 2001).  

Most of these scholars contend that girls were simply marginalized and never given the 

opportunity to flourish within the educational space until recently.   

 Other scholars assert that inconsistencies in the way assessments are created and 

calculated fuel a misconception or illusion of a gender gap when it may not actually exist 

(Gorard et al., 1999, 2001).  Lastly, researchers like Martino and Berrill (2003) point to a 

need to explore how gender is constructed in order to better understand how various 

notions of masculinity are developed in boys.  In other words, they suggest that there are 

different types of masculinity and are cautious about treating all boys as the same.  

Research has shown that Black and Latino families are more likely than White families to 

operate without a father figure or male role models (Manning, 2003); more research, 

therefore, needs to be done regarding the different ways boys make sense of masculinity.   

 THE HIGHER EDUCATION EXPERIENCE FOR LATINO MEN.  Up until recently, 

very little research was conducted specifically on Latino men in higher education.  Much 

of the research that has been done has generally been underdeveloped, somewhat 

inconclusive, and hetero-normative in nature.  Nevertheless, some of the more well-

developed studies have suggested that there are Latina/o gender-group differences in the 
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way Latinas/os perceive, approach, and address their experiences in higher education 

(e.g., Cerna, Han, & Saenz, 2009; Gloria et al., 2009; Saenz & Ponjuan, 2009; Strayhorn, 

2010).   

 For example, Cammarota’s (2004) concluded in his ethnographic study that 

Latinas/os perceive and engage with schools differently.  On one hand, the Latinas in his 

study worked hard in school because they felt that education was their way out of gender 

oppression within a patriarchal society.  On the other hand, the Latinos in his study did 

not engage in academically productive strategies because they felt that schools were 

racially oppressive in nature, and they rebelled by minimizing the importance of 

achievement and being apathetic towards an institution that disadvantaged them.  The 

results from this study indicate that even though Latinos may experience male privilege 

within the broader societal context, they still interpret and rebel against the racially 

oppressive nature of educational institutions.   

 Another study by Zarate and Gallimore (2006) examined factors that were salient 

to Latina/o college enrollment.  Similar to Cammarota’s (2004) study, they found gender 

differences in the way Latinas/os enrolled in college.  While significant predictors of 

college enrollment for Latinas included classroom performance and proactively seeking 

help from college counselors, the significant predictors for Latinos were standardized test 

scores, language proficiency, and parental factors.  Therefore, it seems that Latinas who 

enrolled in college got there by active engagement and pursuit, while Latinos who 

enrolled in college arrived there by virtue of intelligence and parental prodding.  Even 
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though Zarate and Gallimore’s (2006) study contributed to the knowledge about Latina/o 

college enrollment, it did not examine academic success.   

 Strayhorn (2010) attempted to close this gap by looking at how background 

characteristics, pre-college preparation, and social and cultural capitals affected the 

academic success of Black and Latino males.  Several of Strayhorn’s findings are 

pertinent to this dissertation: 1) academic preparation was the most significant predictor 

of college achievement for the Latino men in his study, and socioeconomic status had no 

significant effect; 2) cultural and social capital were associated with college academic 

achievement; 3) pre-college outreach program participation was associated with higher 

grade outcomes, with Latinos exhibiting a larger effect size than Black males; 4) parent 

discussions about college were associated with a higher college GPA, especially for 

Latino men.  Despite the important contributions that Strayhorn’s (2010) study provide 

for the surrounding literature, it looked holistically at Black and Latino men across 

academic fields, whereas this study, as previously explained, will examine the first-

semester experience for Latino STEM students.    

 SUMMARY.  This section examined existing literature on gender and masculinity, 

and how it has influenced educational attainment for Latino males.  The first subsection 

looked at masculinity in both cultural and social contexts.  Latino masculinity, otherwise 

known as machismo, has historically been associated with negative characteristics such as 

aggression and chauvinism.  Recent efforts by scholars (Arcienga et al., 2008) have 

offered a more comprehensive term called caballerismo, which is framed by emotional 

connectedness and is inclusive of positive traits, such as balance and chivalry.  
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Nevertheless, Latino males are in a constant state of conflict because while they are 

privileged by their gender, they are also oppressed by their ethnicity.  Thus, this 

paradoxical phenomenon leads Latino boys to express their frustrations in 

institutionalized contexts, such as schools.   

 The second subsection dug deeper into the impact of gender and masculinity 

within a K-12 context.  Many scholars believe that the increasing gender gap has to do 

with the feminization of education, such as the lack of male teachers (Parry, 2000), 

curriculum irrelevancy (Jha & Kelleher, 2006), and gender stereotyping (Jha & Kelleher, 

2006).  Indeed, research has supported the notion that caring about academics carries an 

association of effeminacy; thus, there appears to be a conflict of interest in maintaining 

masculinity and status while simultaneously being academically successful.   

 The last section looked at Latino men in higher education.  Research in this field 

has indicated that Latina females and Latino males perceive college differently, and 

utilize distinctive coping mechanisms.  Studies by Cammarota (2004) and Strayhorn 

(2010) suggest that Latina women get emotional support from social networks more 

frequently, while men tend to be more self-reliant in dealing with their issues.  Overall, 

the literature supports the necessity for more research to be done in regard to how gender 

and masculinity affect academic outcomes. 

 Expectedly, several gaps still remain within the existing literature.  First and 

foremost, Gloria et al.’s (2009) study concluded that Latina/o males and females use 

different coping mechanisms to navigate their ways through college; however, the study 

did not disaggregate the data by majors.  This is problematic because research has shown 
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that Latino males are three times more likely to major in STEM disciplines than their 

female counterparts (Riegle-Crumb & King, 2010), and coping mechanisms for STEM 

majors and non-STEM majors are very different (Chang, 2007).  This study, 

consequently, will examine the first-semester experience of Latino males using the 

intersectionality of race/ethnicity, gender, and major. 

 Applying an intersectionality framework to Latino males in STEM is also 

important because it allows the researcher to examine the paradoxical nature of 

engendered attributes to the STEM disciplines.  In other words, although education has 

become feminized on one hand (Jha & Kelleher, 2006), the STEM fields have long been 

recognized as a male-dominated arena on the other (Riegle-Crumb & King, 2010).  The 

nature of STEM education, therefore, indicates a complex engendered paradox that has 

yet to be explored.  

 Additionally, while Strayhorn’s (2010) study investigated how various factors 

predicted college success for Latino and African-American men, it utilized a different 

methodology and theoretical framework from the study.  The study will complement 

Strayhorn’s (2010) study by employing the science identity as a conceptual framework 

and utilize narrative analyses to determine how Latino men create, cultivate, and maintain 

their science identities during their first year of college.  Therefore, the study seeks to 

extract findings from a field that is relatively uncharted using a methodology that has 

never been previously implemented. 
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First-Year Experiences and Transitions 

 For most students, their first year in college is a time of transitions, changes, and 

challenges that form a very important period in their lives (Nora & Cabrera, 1995; 

Pascarella & Terenzini, 2005; Tinto, 1987, 1993).  Factors such as leaving home for the 

first time, being financially independent, and learning to adapt to a completely different 

type of culture all play into the developmental period of that first year.  Considering that 

the majority of the literature about the first-year experience focuses on freshmen success, 

the discussion of what freshmen success means is relevant to this section of the literature 

review.   

 Scholars studying the first-year experience have very different opinions on what 

“success” entails.  For example, Baker and Siryk (1984) simply defined freshmen success 

as continuing on past the first year.  Dewitt-Parker (1999) added on to this definition by 

discussing the importance of remaining psychologically well adjusted throughout and 

after the first year.  In 1994, Gerdes and Mallinckrodt extended the concept by 

pronouncing that students had to be in good academic standing by the end of your 

freshman year to be considered successful.   

 Finally, Upcraft, Garnder, and Barefoot (2005) provided a comprehensive 

definition that incorporated the most of the elements from the prior literature.  According 

to Upcraft et al. (2005), a student must successfully pass all courses in the first year of 

college and continue enrollment into the second year to be considered successful in his or 

her freshman year.  Many recent studies subscribe to Upcraft et al.’s definition; however, 

first-year success still refers to many different aspects, including intellectual and 
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academic competencies, negotiating relationships, reflecting on spiritual beliefs, 

developing a personal sense of civic duty, establishing a healthy lifestyle, pursuing a 

career choice, and developing one’s identity (Upcraft et al., 2005) 

 Similar to the development of the definition of freshmen success throughout the 

years, several conceptual frameworks also evolved that ascribe various meanings to the 

first-year experience.  Baker and Siryk (1984) conceptualized first-year college 

adjustment as a multifaceted construct that illustrates how students must cope with 

various areas of their college experience in very different ways.  For example, the way 

that a student copes with academic demands would be different from the way she or he 

copes with interpersonal or personal-emotional demands.  At the same time, however, 

Baker and Siryk (1984) also noted that different parts of a student’s college experience 

could overlap in terms of how students adjust, such as grade point average, involvement 

in campus organizations and activities, institutional allegiance, and attrition.  According 

to Zea et al. (1995), a student who has been able to successfully navigate through these 

different dimensions of the college experience by forming social relationships, becoming 

involved in campus organizations and activities, and gaining positive academic outcomes, 

will successfully persist in college.  

 Numerous studies have shown that the first-year experience poses more issues for 

ethnic racial minorities than their White counterparts (e.g., Bennett & Okinaka, 1990; 

Fisher, 2007; Jalomo & Rendón, 2004).  For example, Bennett and Okinaka (1990) 

framed college adjustment as a transitional trauma experienced by many freshmen.  

According to their study, transitional trauma is caused by unfamiliarity with school 
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norms, values, and expectations.  Within their research, Bennett and Okinaka (1990) 

found that in addition to freshmen who are not used to the norms and expectations of 

their institutions, ethnic racial minorities can also experience transitional trauma because 

they may encounter discrimination and prejudice.  Overall, the study found that ethnic 

racial minorities had higher rates of transitional trauma and lower satisfaction with their 

first-year experience.  More specifically, Latino students who were less satisfied and felt 

more alienated dropped out of school, whereas those who felt more satisfied and less 

alienated continued with their college careers.   

 Another study that provided similar findings introduced a multidimensional 

stress-coping model that assessed varying factors, such as individual student attributes, 

psychological and sociocultural stresses, and coping strategies, all of which contribute to 

minority student college adjustment (Smedley, Myers, & Harrell, 1993).  Based on 

Bennett and Okinaka’s (1990) work, Smedley et al. (1993) hypothesized that minority 

students experience unique stresses that can interfere with their integration to the campus 

community and affect their adjustment to college.  Using a sample of 161 racial ethnic 

minority students, the study concluded that racial ethnic minority students experience 

unique and additional stresses beyond those experienced by all college students.  In fact, 

these minority status stresses were significantly correlated with negative college 

outcomes and increases in psychological distress.  As a result, despite the struggles that 

all first-year students must navigate regardless of their race or ethnicity, an overwhelming 

amount of evidence suggests that ethnic racial minorities tend to encounter a unique set 

of stresses that can severely affect their college adjustment process. 
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 LATINA/O FIRST-YEAR EXPERIENCE.  Considering that the scope of this study 

seeks to investigate the first-year experience of Latino males, it is critical to explore the 

literature on the Latina/o first-year experience.  Justiz and Rendón’s (1989) framework 

on first-year Latina/o students is one of the most highly regarded models that supports 

and increases academic outcomes for Latina/o students.  Their framework consists of 

three main components: student involvement, high expectations, and assessment and 

feedback.   

 Student involvement, the first piece, is critical because Latina/o first-year students 

need to feel that someone is interested in them and is looking out for their well-being and 

academic success.  This requires institutions to provide intensive academic and personal 

support throughout their first year of college, which may include the creation of 

mentoring programs, promoting intensive advising and transfer support, and establishing 

smaller learning communities.  Justiz and Rendón (1989) also advocate for the hiring of 

more Hispanic faculty and staff to serve as teachers and role models for these young 

Latina/o first-year students.   

 In addition to increasing student involvement, Justiz and Rendón (1989) also 

suggest raising expectations and creating clear, rigorous, and engaging academic 

requirements for Latina/o first-year students.  Their argument stems from Sanford’s 

(1962) student learning development theory, which claims that success lies in the critical 

balance of challenge and support.  If students are presented with work that is too 

challenging, they will get frustrated and give up.  Similarly, if students are presented with 

work that is too easy, they will get bored.  Therefore, the key is to find the right balance 
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of course material and requirements that students will find simultaneously rigorous and 

attainable.  Justiz and Rendón (1989) also recommended that middle and high schools, as 

well as two- and four-year institutions, collaborate closely and formulate articulation 

agreements that would firmly establish pathways toward student academic success.  They 

argue that many of the transitional and persistence issues that Latina/o students face may 

be due to a lack of structured academic plans, which leads to confusion and doubt (Justiz 

& Rendón, 1989). 

 Lastly, Justiz and Rendón (1989) echoed the importance of receiving feedback 

from Latina/o students and modifying institutional practices based off of feedback.  At 

the same time, however, the authors recognize the wearying effect many of these 

assessment practices can have on Hispanic students.  Consequently, they recommend that 

institutions get snapshots of data when students are entering as college freshmen, during 

their college enrollment, and when students are leaving their institutions to get a 

comprehensive understanding of how they can modify and improve their programs and 

services for Latina/o students.   

 Hurtado and Carter (1997) built upon Justiz and Rendón’s (1989) study and 

highlighted the importance of social networks and sense of belonging.  The authors 

specifically assert that strength-based practices, such as mentorship, support and 

transition programs, and celebration of cultural activities, foster the Latina/o student 

academic and social identities, and can contribute greatly to student integration and 

persistence. Latina/o freshmen should participate in social, community, and religious 

organizations because it may help them feel “at home”, while allowing them to access 
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necessary social and cultural capital from older and more experienced adults and mentors 

who can guide them through their early college years.   

 More recent studies (e.g., Gloria et al., 2005; Pritchard, Wilson, & Yamnitz, 

2007) have extended Hurtado and Carter’s (1997) work by demonstrating that a support 

network can serve as a positive buffer against stress despite the negative influences 

college adjustment.  Family and friends from the support network may contribute in 

different ways.  For example, while mentors and older peers may offer practical and 

instrumental advice on how to navigate the college system, family members may offer 

psychological and emotional support in the form of dichos (cultural sayings), consejos 

(wisdom or parental advice), or religious exercises, such as attending church or lighting a 

candle for the Virgin Mary (Pritchard et al., 2007).   

 Hernandez (2002) also complemented Hurtado and Carter’s (1997) quantitative 

work by performing a qualitative study on 10 Latina/o students.  They found that the 

effect of family members was two-pronged: even though many family members were 

reassuring of their college endeavors and encouraged them to stay enrolled, some family 

members also reminded them of responsibilities that, in some cases, posed a challenge to 

their academic work and involvement in extracurricular activities.  Responding to the 

results of his study, Hernandez (2002) suggested that institutions include family members 

in new student orientation and other campus programs to include these family members 

as important stakeholders in the institution’s mission.  

 As previously described, faculty, mentors, and older peers also have a significant 

effect on the first-year experience of Latina/o students (Hernandez, 2002; Hurtado & 
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Carter, 1997).  Rendón (1994) highlighted this discussion by emphasizing the importance 

of role models and mentors to first-year Latina/o students.  According to Rendón, 

underrepresented minorities enter college with doubts about their abilities, and the first 

year offers a perfect opportunity for institutional agents to validate the knowledge and 

skills they bring in culturally relevant ways.  This is particularly important because 

acculturative stress has been shown to have a significantly negative effect on Latina/o 

students.   

 In a recent study, Rodriguez, Guido-DiBrito, Torres, and Talbot (2000) took a 

sample of 338 Latino college students and administered the Multidimensional 

Acculturation Scales (MAS), the College Stress Scale (CSS), and the Acculturative Stress 

Inventory (ASI), all developed for this study.  Findings revealed that acculturative 

stresses, such as self-consciousness about speaking English as a second language and 

intergenerational conflicts posed a significant risk to Latino students’ adjustment to 

college.  Given this information, Rendón’s (1994) study was critical because it showed 

that students who were initially uncertain of their academic ability and eventually became 

successful cited in- and out-of-class cultural validations as a primary factor in their 

success.  Regardless of their role and how they contribute, it is evident that support 

networks are very influential in the lives of first-year Latina/o students. 

 SUMMARY.  This section reviewed key literature relevant to the first-year college 

experience.  First, the section discussed the various definitions of freshman success and 

how the term has evolved throughout the years (Bennett & Okinaka, 1990; Smedley et 

al., 1993).  Next, the section examined different conceptual frameworks and relevant 
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theories that have been created on the first-year experience.  During this transitional 

stage, students are negotiating their identities, managing multiple responsibilities, and 

navigating various social circles (Baker & Siryk, 1984; Zea et al., 1993).  Studies have 

not only consistently shown that the first year of college is a difficult year for almost all 

students, but also that it is a critical year for determining future success and attrition. 

 While the first year of college is challenging for all students, ample studies have 

shown that it is particularly difficult for ethnic racial minorities, particularly Latina/o 

students (Gloria et al, 2009; Hernandez, 2000; Hurtado & Carter, 1994; Justiz & Rendón, 

1989; Rodriguez et al., 2002).  In addition to the regular stresses that any college student 

faces, Latina/o students also have acculturative stresses that can significantly impact their 

overall satisfaction and psychological adjustment to college (Rodriguez et al., 2002).  

Consequently, Latina/o students also utilize different coping mechanisms from their 

support networks to successfully navigate through their first year (Hernandez, 2000; 

Hurtado & Carter, 1994; Rodriguez et al., 2002).  Even though the highlighted studies 

examining the first-year Latina/o experience are, in some aspects, similar to the study, 

this study also seeks to fill the gaps that remain. 

 First, while these studies have investigated the first-year experience for Latina/o 

students, they have not disaggregated the data by gender or major.  The study seeks to 

look at Latino male students specifically in the STEM fields.  Second, the majority of 

these studies conducted on the first-year experience were quantitative studies, and while 

the value of these studies are undeniable, the study would complement the existing 

literature by implementing a qualitative phenomenological approach.  This will allow 
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students to reflect upon and ascribe meaning to the lived experience of their first year in 

college.   

 Lastly, the study seeks to look specifically at the first semester of college 

students’ lives.  Even though the first semester is only a short window of time, scholars 

have noted that the first few weeks are critical to validating Latina/o students’ knowledge 

and skills (Rendón, 2004; Rodriguez et al., 2002).  However, virtually no research has 

been done that has isolated this period of time.  Therefore, the study seeks to fill a critical 

space in the literature by documenting and analyzing the lived experience of the first 

semester of college for Latina/o males in the STEM fields.  

Primary Theoretical Framework: Model of Science Identity 

 The existing literature has already cited the gap in the STEM pipeline for Latino 

males in higher education.  While the lack of Latinas/os in STEM has drawn copious 

amounts of attention, there is currently no existing scholarly research that specifically 

investigates Latino males in STEM.  As a result, the study seeks to contribute to the gap 

in the literature by implementing a phenomenological approach to examine the first-

semester lived experience of Latino males in STEM fields.   

 CHOOSING THE RIGHT ANALYTICAL FRAMEWORK.  Numerous frameworks were 

considered when deciding upon which model to use as a conceptual lens for this study.  

Most of the relevant scholarship that was reviewed utilized a form or interpretation of 

capital theory, critical race theory, or resistance theory (e.g., Chang et al., 2008; Gloria & 

Kurpius, 2001; Hernandez & Lopez, 2005; Hurtado et al., 2007; Leslie, McClure, & 
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Oaxaca, 1998; Waller, 2006).  While these studies provide starting places to understand 

barriers faced by women and people of color in STEM fields as well as successful coping 

mechanisms, two big limitations exist in the use of these models.  First, the findings 

described by these studies, such as STEM success being related to intrinsic motivation, 

perseverance, family support, and strong pre-college science experiences, can be applied 

to almost any successful student (Carlone & Johnson, 2007).  A deeper exploration of 

how race, ethnicity, and/or gender complicate these factors is desperately needed. 

 Another limitation of the theoretical models used in most studies is the lack of 

student agency in these studies (Carlone & Johnson, 2007).  This may be seen by the 

factors that are used to explain success or lack of success, all of which are extremely 

static.  For example, a student either has strong parental support or pre-college science 

experiences, or he does not.  While these explanations are plausible and have been well 

documented in the literature, they also place students as passive recipients of learning 

with little consideration as to how he may be able to creatively position himself against 

those barriers.  In addition, these frameworks lock the student’s experiences into a 

snapshot rather than looking at a gradual evolution of how the experiences have grown, 

changed, and developed.  In sum, this study seeks to examine the first-semester 

experience of Latino male students in STEM through a lens that is active, engaging, and 

empowering, all of which may be found in Carlone and Johnson’s model of science 

identity (2007). 

 Even though Carlone and Johnson’s (2007) model of science identity was 

originally used for women of color, it also fits the scope and purposes of this study.  
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Identity theory is unique in that it “takes into consideration the complex interplay 

between structure and agency and the way these tensions play out over time” (Carlone & 

Johnson, 2007).  Unlike the other theoretical frameworks relevant to this topic that 

primarily focus on the constraints institutions place on individual possibilities, identity 

also accounts for agency.  For instance, rather than thinking of race and gender as 

something that we are, identity construction considers race and gender as something that 

we do (Brickhouse, Lowery, & Schultz, 2000).  Lastly, framing this study through 

identity construction will allow for the study of first-year Latino males in STEM across 

time and in different contexts rather than a static moment in an individual’s life (Brown, 

Reveles, & Kelly, 2005; Gee, 2000; Lemke, 2001). 

 THREE ARGUMENTS FOR STUDYING IDENTITY.  Scholars in science education 

have posed three compelling arguments for the use of identity as an analytical lens (e.g., 

Brickhouse & Potter, 2001; Carlone & Johnson, 2007; Lemke, 2001).  First, scholars who 

use social theories of learning (e.g., Cobb, 2004; Lemke, 2001; O’Neill & Polman, 2004) 

make the argument that studying identity allows for multiple vantage points for the 

science teaching and learning environment.  According to Cobb (2004):  

The identity lens allows us to ask questions about the kinds of people promoted 
and marginalized by science teaching and learning practices; the way students 
come to see science as a set of experiences, skills, knowledge, and beliefs worthy 
(or unworthy) of their engagement; and the possible ways that students’ emerging 
identities in science might eventually involve changes in their more enduring 
sense of who they are and who they want to become.  

  

 Another argument advocating for the use of identity as an analytical lens involves 

the investigation of how women and underrepresented minorities are socialized and 
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enculturated into the predominantly Anglo-masculine norms and discourses of science 

(Brown, 2004; Kelly, 2007; Varelas, House, & Wenzel, 2005).  While sociological 

studies have been done on the topic, identity construction may be even more helpful in 

understanding how students, particularly women and underrepresented minorities, 

beginning their study in the sciences may be drawn to, pushed away from, and/or forced 

to negotiate their personal expectations with the cultural norms of the scientific 

community.   

 Lastly, the utilization of identity as a theoretical lens advocates for a more 

equitable science education (Carlone & Johnson, 2007).  Traditionally, the way that 

science is taught in schools implies that science is a clear-cut set of definitions and tasks, 

and is a finished and complete body of knowledge.  As a result, this education promotes a 

lack of creativity, innovation, and narrow science identities (Carlone; Johnson, 2007; 

Gilbert & Yerrick, 2000). Carlone (2003, 2004), for instance, found that girls in a 

traditional physics curriculum, which emphasized lectures and verification labs, 

embraced the certainty of knowledge because it allowed them to earn good grades.  

However, they “did not develop science identities because the nature of the tasks 

deemphasized scientific thinking, talking, and tool use” (Carlone, 2003).  In other words, 

the cultivation of short-term knowledge and interest are not enough to develop a 

sustained interest in science, especially in higher education.  A strong need remains, 

therefore, to look beyond the interest levels and grade performances of STEM students.  

Rather, the exploration of science identities provides a deeper understanding of why 

STEM students persist or falter in their majors. 
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 CARLONE AND JOHNSON’S (2007) MODEL OF SCIENCE IDENTITY.  According to 

Carlone and Johnson (2007), their model was informed by both practical and theoretical 

sources.  Theoretically, their model was mostly informed by Gee’s theory of identity 

(1999, 2000), which defined identity as having two parts.  First, “identity is, in part, 

informed by the ‘kind of person’ one is seeking to be and enact in the here and now” 

(Gee, 1999, p.13).  An individual’s identity, however, is not self-decided.  Rather, being 

“somebody” requires the participation of others (Buxton, Carlone, & Carlone, 2005; 

Carlone & Webb, 2006; Gee, 1999, 2000).  Specifically, in order for an individual to 

achieve being “somebody”, he must perform his competence for others, and, in turn, have 

others recognize his performance as valid.  

 If an individual wishes for others to identify him as a scientist, for example, he 

must use “scientific language”, dress and interact with others as a scientist would, and 

demonstrate his knowledge according to the norms and expectations that the scientific 

community holds.  However, a scientist may dress, behave, and operate substantially 

differently under different contexts.  To illustrate, the way a science professor behaves at 

a conference may be different from the way he interacts with his graduate students at a 

meeting, in a lab with his colleagues, or at a dinner party with other types of 

professionals.   

 Another unique aspect of Carlone and Johnson’s model is that it acknowledges 

that identity is, in many ways, socially constructed.  Lewis (2003) makes a similar 

critique of the relevant studies examining the underrepresentation of African Americans 

in science by stating that the achievement of a scientific career does not solely depend on 
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the desire of the aspirant; rather, “an aspiring scientist must also rely on the judgment and 

invitation of practicing scientists throughout every phase of the educational and career 

process” (Lewis, 2003, p. 371). 

 In creating their model of science identity, Carlone and Johnson (2007) 

considered one primary question:  How would an individual with a strong science 

identity be described?  First, he must not only be competent in his own scientific 

knowledge and abilities, but he also must be motivated and curious to understand the 

scientific world.  Second, he must have the confidence and adequate skills necessary to 

perform those skills in front of other people.  For example, he must be able to utilize 

scientific tools correctly, discuss topics with proper scientific literacy, and interact with 

professionals in the scientific community in formal as well as informal scientific settings.   

 Lastly, he must not only recognize himself as a “science person”, but also must be 

recognized as a science person by others and as a contributing member to the scientific 

community.  As a result, Carlone and Johnson (2007) captured those three aspects of the 

science identity in three interrelated dimensions of their model: competence; 

performance; and recognition (see figure 5). 
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Figure 2.2. Carlone and Johnson’s (2007) model of science identity 

  
 As may be seen in Figure 1, the three aspects of the science identity previously 

discussed – competence, performance, and recognition – overlap.  Perhaps the most 

obvious example might be a scenario where someone is extremely competent in his 

knowledge of science material and can perform with peers in a small group, but still does 

not get recognized by others as a science person.  A case like this was discovered in a 

study examining women who were extremely competent and performed very well in an 

engineering program, but were still not recognized as legitimate engineers by their 

professors or potential employers (Tonso, 1999).  Another ethnographic study by Tonso 
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(2006) discovered that some of the engineering students at elite U.S. universities who 

were the most valued and highly recognized in their program had, in reality, the lowest 

competence.  As a result, it is critical that these regions of overlap between performance, 

recognition, and performance are considered when utilizing science identity as a 

theoretical lens. 

 Lastly, Carlone and Johnson’s (2007) model of science identity assumes that other 

aspects of one’s identity, such as gender, race, and ethnicity, affect an individual’s 

science identity.  For instance, several studies have suggested that women in the STEM 

fields pursue their degrees for different reasons than men (Huang, Taddese, & Walter, 

2000; Leslie, McClure, & Oaxaca, 1998; Sax, 1994).  This will also be a point of interest 

for the study because the juxtaposition of gender and cultural notions of masculinity may 

influence (and be influenced) by the science identities of Latino men.  Despite recurrent 

evidence that science identity is fragile and continues to evolve throughout time and 

context (Elmesky & Selier, 2007; Roth, 2006), examining how the science identities of 

Latino men are molded in their first semester will contribute greatly to the body of 

knowledge around science identities. 

Secondary Theoretical Framework: Intersectionality 

 As previously discussed, implicit within both the model of science identity 

(Carlone & Johnson, 2007) and this study’s last research question is the assumption that 

an individual’s science identity interacts with other aspects of his identity, such as race, 

ethnicity, and gender.  As such, the theory of intersectionality, which seeks to examine 
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how various biological, social, and cultural categories (such as sex, race, class, ability, 

and other axes of identity) interact on multiple and simultaneous levels (McCall, 2001), is 

indirectly built into the conceptual framework that is being used for this study.  

 THREE CORE TENETS OF INTERSECTIONALITY.  Three principles ground the 

theory of intersectionality.  The first premise argues that historical patterns of oppression, 

such as racism, sexism, and homophobia, do not act independently of one another; rather, 

these forms of oppression are interrelated and bound together by an intersectional system 

of discrimination (Collins, 2000, p. 42).  

 Following this line of thought, the second principle argues that people within a 

socially constructed category may not necessarily have similar experiences within a given 

context (Berger & Guidroz, 2009; Crenshaw, 1991; Collins, 2000; Dill & Zambrana, 

2009).  For example, knowing a woman lives in a sexist society is insufficient 

information to describe her experience; instead, it is also necessary to possess knowledge 

of other aspects of her identity, such as her race, class, and sexual orientation.  The 

society in which she lives also heavily influences her experiences.  A homosexual woman 

living in a sexist and homophobic society, for instance, would experience life very 

differently than a heterosexual woman living in that very same society.   

 The final principle of intersectionality argues that various parts of an individual’s 

identity interact with one another in simultaneous ways (Berger & Guidroz, 2009; Dill & 

Zambrana, 2009; Hancock, 2007).  Comparing and contrasting across categories, then, is 

more useful than just studying one category or examining completely different categories.  

Studying intersectionality, therefore, is complicated because many pieces of an 
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individual’s identity interact with multiple socially constructed categories to create a 

social hierarchy that influences the lives of everyone living within that system. 

 LATINAS/OS IN HIGHER EDUCATION AND INTERSECTIONALITY.  Few studies have 

utilized an intersectionality framework on Latinas/os in higher education; nevertheless, 

studies that have used such a framework have produced illuminating results.  Covarrubias 

(2011), for example, conducted a quantitative intersectionality study where he looked at 

educational outcomes for Mexican-Americans using race/ethnicity, gender, class, and 

citizenship.  Using 2009 Census data, he confirmed previous findings (e.g., Saenz & 

Ponjuan, 2009; Yosso & Solorzano, 2006) that Chicanas are outperforming their Chicano 

counterparts at all points along the educational pipeline.  Chicanos are being pushed out 

of high school at higher rates, earn fewer high school diplomas, and earn fewer 

associates, bachelors, masters, professional, and doctoral degrees than Chicanas.   

 Even though the intersections of race/ethnicity and gender provide one portrayal 

of the educational landscape for Chicanas/os, inserting citizenship into the equation 

provides a different representation.  Covarrubias (2011) found that almost two-thirds of 

noncitizen men and women were pushed out before graduating from high school.  Of 

those who did graduate, only one third enrolled in college, five percent earned a 

baccalaureate degree and less than one percent received a graduate or professional 

degree.  Unlike previous studies that concluded that Chicanos are lagging behind 

Chicanas in every aspect of the educational pipeline, however, noncitizen Chicanos are 

actually more likely to persist in college and attain twice as many doctoral degrees 

compared to noncitizen Chicanas.   
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 Nevertheless, another story is told when class is added to the equation.  When 

examining the intersection of race/ethnicity, gender, citizenship, and class, Covarrubias 

(2011) found that noncitizen Chicanas in the bottom socioeconomic quartile earned 

bachelor’s degrees at more than 100 percent the rate of noncitizen Chicanos.  Thus, this 

research study on intersectionality is important for two main reasons:  first, many details 

are lost in general investigations using singular (or even double) analytical lenses (i.e., 

race, class, gender, or citizenship); second, the usage of only one lens can obscure data 

and misrepresent details that would only otherwise be discovered through and 

intersectional approach.   
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CHAPTER 3: METHODOLOGY 

 According to Denzin and Lincoln (2000), qualitative research studies focus on 

“things in their natural settings, attempting to make sense of, or interpret, phenomena in 

terms of the meaning people bring to them” (p. 3).  In other words, a qualitative approach 

is typically most useful when researchers seek to answer how or why questions.  The 

central research questions I pursued, therefore, investigated:  

 1) How do first-semester Latino males in the STEM disciplines at a PWI perceive 

 and ascribe meaning to their science experiences? 

 2) How do first-semester Latino males’ science identities develop in their first 

 semester of college? 

 3) How do first-semester Latino males’ science identities interact with other parts 

 of their identity, if at all?   

 This chapter provides a detailed overview of the research design and methodology 

for understanding and explaining the first-semester experience of Latino males in STEM 

disciplines.  In order to maximize the breadth and depth of the methodology, this section 

will be organized into six sections: 1) analytical paradigm, 2) research design, 3) site and 

participant selection, 4) data collection and analysis, 5) dependability, and 6) limitations. 

Analytical Paradigm 

 The purpose of this phenomenological study was to understand and describe the 

first-semester experience of Latino males in STEM disciplines through a science identity 

framework.  When deciding upon the proper methodology, therefore, the first thing I 
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considered was the analytical paradigm that I wanted to operate under.  The two main 

analytical paradigms are positivist and interpretivist approaches (Schunk, 2008).  

Positivism asserts that only knowledge that allows for positive verification is authentic, 

and assumes that the universe is unchanging (see, for example, Ayer, 1959; Caldwell, 

1994).  Inquiry, as a result, can be continuously replicated in a positivistic perspective, 

which lends itself well to quantitative methodology.   

 On the other hand, interpretivism, sometimes known as antipositivism, claims that 

there is no universal truth because the world is socially constructed.  Under this 

assumption, everyone perceives the world differently and the assumption of an 

unchanging world is a fallacy. As a result, qualitative research emphasizes 

meaningfulness as opposed to generalizability (see, for example, Creswell, 2007; Willis, 

2007).  In my review of the literature, I discussed how most of the relevant studies to this 

topic have used capital, critical race, and/or resistance theories (e.g., Chang et al., 2008; 

Hernandez & Lopez, 2005; Hurtado et al., 2007; Waller, 2006), the limitations to these 

frameworks, and why the model of science identity (Carlone & Johnson, 2007) is the 

most appropriate conceptual model.  Considering that this study is focused on identity 

development which assumes identity is constantly being shaped and molded based on an 

individual’s social construction of the world, a qualitative approach is more appropriate 

for this study. 

 Qualitative research is useful for three reasons.  First, it goes beyond the 

superficial notions of what is happening, and provides deep and rich data to explain how 

or why something happens.  Second, it allows for flexibility and adaptability that 
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quantitative research designs cannot offer, and encourages researchers to shape the study 

in a way that makes most sense to them (Creswell, 2007).  Third, it emphasizes 

participants’ perspectives as a legitimate source of knowledge and allows for multiple 

types of data collection and analysis.  This wide range of methodologies empowers the 

researcher to choose the protocol that he feels is most appropriate to answer the research 

questions.  

Research Design  

 As previously mentioned, this study used a qualitative approach, which 

encompasses five main research traditions derived from various disciplines, such as 

anthropology, sociology, psychology, political science, and literature (Creswell, 1998).  

The five qualitative research traditions are: biography/narrative analysis, grounded 

theory, ethnography, a case study, and phenomenology.  This section will briefly address 

all five qualitative research traditions and explain why a phenomenological approach was 

the most appropriate fit for this study. 

 The first qualitative research tradition is a biography/narrative analysis.  

According to Clandinin and Connelly (2000), the purpose of a biography/narrative 

analysis is to explore and vividly paint the life of an individual.  Given that scholars use 

biographies as a method of qualitative study, an underlying assumption is that the 

researcher’s interpretation of that individual affects the way the biography is portrayed.  

Biographies delve deeply into a person’s life history and typically revolve around that 

individual’s reflection over a significant event that occurred.  Data collection for 
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biographies is generally taken from interviews and other supporting documents.  Stories, 

epiphanies, and historical content are also used for data analysis when creating 

biographies.  While a biography has its own unique value, it is not a good fit for this 

study because I want to gain a broader perspective of how Latinos’ science identities in 

STEM disciplines are cultivated within their first semester of college rather than focus on 

one particular individual. 

 The second qualitative research tradition is grounded theory.  The purpose of 

grounded theory is to create or discover a new theory that can serve to explain a 

phenomenon, trend, or event (Glaser, 2001; Strauss & Corbin, 1990).  In order to develop 

a grounded theory, scholars begin with an atheoretical approach to collect extensive data 

and then mark the key points with a series of codes, which are extracted from the text.  

Once codes are assigned, they are then grouped into similar concepts, which are later 

converged into the categories that provide the foundational framework for the theory 

(Glaser, 2001).  Because grounded theory contradicts the traditional model of research, 

where the researcher chooses a theoretical framework to apply to the phenomenon being 

studied, grounded theory is often seen as a “reverse engineered hypothesis” (Strauss, 

1987).  In choosing the appropriate methodology for this study, I briefly considered 

grounded theory; however, because Carlone and Johnson’s (2007) model of science 

identity is fairly recent and has never been applied to Latino males before, I want to 

empirically ground this study in their framework.  If the model is not a good fit for Latino 

males, grounded theory may be an appropriate tradition to use for the second round of 

interviews or for future research studies.  
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 In addition to biography and grounded theory, another possible approach for this 

study was ethnography.  Ethnography is “a qualitative research method aimed to learn 

and understand cultural phenomena, which reflect the knowledge and systems of 

meanings guiding the life of a cultural group” (Philipsen, 1992).  Because the purpose of 

an ethnographic study is to gain a comprehensive understanding of an entire culture, 

ethnographers tend to spend an extensive period of time with the group under 

investigation.  In addition, ethnographers gather artifacts, physical trace evidence, stories, 

rituals, and myths to understand the daily habits and culture of the studied group 

(Seidman, 2006).  In order to collect adequate data, ethnography generally relies upon up-

close, personal experiences, and also requires the researchers to participate in activities 

rather than just observe from afar (Seidman, 2006).  While my research questions do 

involve cultural elements (for example, the culture of STEM and Latina/o culture), the 

main focus of this study is on identity development, not culture.  Although I fully 

acknowledge that cultural elements may factor into identity development, I chose to 

forefront identity over culture.  As such, I did not choose an ethnographic approach for 

this particular study. 

 The fourth type of qualitative tradition is the case study.  Rather than using 

samples and following a rigid protocol to examine limited number of variables, case 

study methods involve a thorough, longitudinal examination of a single instance or event: 

a case.  Case studies occur “over time through detailed, in-depth collection involving 

multiple sources of information rich in context” (Creswell, 1998, p. 61). Case studies are 

also generally used to investigate a bounded system that is restricted by time and place, 
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such as a particular event, activity, or program (Flyvbjerg, 2001; Yin, 2009).  While this 

method is effective and could work for future studies, the case study approach was not 

appropriate for this study because this study did not attempt to explore a singular event, 

activity, or program; rather, it examined identity development as a fluid and adaptive 

phenomenon in the first semester of Latino men.   

 As such, the most appropriate qualitative approach was phenomenology, which 

facilitates an understanding of the lived experiences for several individuals about a 

phenomenon (Creswell, 1998, p. 51).  A phenomenological approach was best suited for 

this study for three reasons.  First, this study did not attempt to examine an individual 

person or unit; rather it sought to understand the lived experience, concept, or phenomena 

of a group of individuals.  Second, this study encouraged participants to reflect upon and 

make sense of their situations and experiences as they are living them; as a result, a 

phenomenological approach allowed for the adaptability of both the researcher and the 

participants while still accounting for a grounded theoretical framework.  Third, several 

studies have established the precedent of using a phenomenological approach in 

examining K-12 STEM education (see, for example, Dahlin, 2001; Gravemeijer, 2004; 

Notter, 2010).  A phenomenological approach, consequently, accounted for multiple data 

sources and vantage points in order to best inform the research questions at hand. 

Site and Participant Selection 

 SITE SELECTION.  This research study was conducted at The University of Texas 

at Austin (UT-Austin), located in Austin, Texas.  According to the Carnegie Foundation 
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for the Advancement of Teaching (2011), UT-Austin is categorized as a selective, large 

four-year, doctoral granting, and research-intensive institution.  In fall 2012, UT-Austin 

enrolled 38,437 undergraduate students and 11,497 graduate students (Office of 

Information Management and Analysis, 2012).  The gender breakdown at this time was 

48.7% male and 51.3% female.  The demographic breakdown of the undergraduate 

population at UT-Austin is 4.6% African American, 17.9% Asian American, 20.0% 

Hispanic American, 0.3% Native American, 4.7% Foreign, and 50.4% White.  When 

looking at the intersectionality of race and gender, 4,197 Latino men and 4,776 Latina 

women were enrolled at the university.   Considering that the Hispanic population 

encompasses 37.6% of the Texas population (U.S. Census Bureau, 2011), the Hispanic 

population is disproportionately underrepresented at the university as compared to the 

state.  

 According to Patton (2002), researchers should use purposeful sampling when 

selecting a site so the study will illuminate the research questions.  In other words, the 

researcher should strategically pick a site that will not only allow for the research 

questions to be answered, but also a site that is conducive to collecting rich and thick 

data.  UT-Austin, therefore, was an ideal site for the study for five reasons.  First, Texas 

boasts the second largest Hispanic population of any state in the U.S. and its growing 

Hispanic student population provides potential for it to become a Hispanic Serving 

Institution (HSI) in the near future (Office of Information Management and Analysis, 

2011; U.S. Census, 2011).   
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 Second, several influential state policymakers, including the Commissioner of 

Education, the Commissioner of the Higher Education Coordinating Board, and several 

of the members of the University of Texas Board of Regents, are UT-Austin alumni and 

have a vested interest in ensuring the success of the university.  Third, UT-Austin is the 

flagship university of Texas, which means that it serves as a symbol of leadership that 

shapes the way higher education is perceived and done in the state of Texas.   

 Fourth, as the flagship institution of Texas, UT-Austin heavily influences state 

politics and policy, especially given that the state capitol is housed right down the street 

from the university campus.  Finally, the researcher, as a member of the university 

community, has access to information, data, and participants that allow the study to be 

conducted in an effective and efficient manner. 

 PARTICIPANT SELECTION.  Similar to how the selected site was carefully chosen, 

(Patton, 2002), participants were selected through purposeful sampling based on four 

criteria: a) They must self identify as Latino, b) They must self identify as male, c) They 

must self identify as being enrolled in college for the first time in Fall 20125, d) They 

must be enrolled in one of the STEM disciplines.  Relevant phenomenological studies 

(e.g., Dahlin, 2001; Gravemeijer, 2004; Notter, 2010) have typically included between 

five and 15 students in their sample.  Given the timeline for this study, I had 12 first-

semester Latino male STEM students participate in my study.  In order to get an accurate 

reflection of students from various STEM fields, at least one participant from each of the 

four fields were represented: science, technology, engineering, and math.   

                                                
5 Transfer students and students who were enrolled during the summer would not count. 



 91 

 Recruitment began through three academic innovation programs on campus: 

Longhorn Center for Academic Excellence, Texas Interdisciplinary Plan, and Longhorn 

Scholars Program.  These three programs were selected because the Associate Provost 

recognized them as the “Big Three” organizations that would help advance the 

university’s four-year graduation agenda.  In addition, each of these programs had STEM 

initiatives and recruited predominantly first-generation, low-income students of color.  

After initial participants were identified through the “Big Three,” snowball sampling 

(Atkinson & Flint, 2001; Denzin & Lincoln, 1994; Patton, 1990) was used, which allows 

the researcher to identify potential participants through initial participants.  This concept 

holds that members of a special population will be able to help the researcher identify 

prospective participants because they will be familiar with others who are in related 

situations and possess similar backgrounds.  By applying purposeful criteria within a 

snowball sampling approach, I was be able to recruit students who were and were not 

affiliated with the “Big Three” in an effort to diversify the pool of student experiences 

(Polkinghorne, 1989; Creswell, 2007).   

 Once I secured a list of potential participants, I emailed them to introduce myself, 

the purpose of my study, and the criteria for participation (see Appendix A).  The email 

asked students to respond if they were interested in participating.  Participant selection 

was done through a process to ensure that a diverse array of students was chosen.  Factors 

that were taken into consideration included geographic location, socioeconomic 

background, major, program affiliation, and generational status.  Considering that 

intersectionality was used as a secondary theoretical framework, it was important to make 
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sure that the participants in this study represented different student profiles so different 

identities could be explored and discussed. 

 After participants were selected, I notified them of my decision and confirmed 

their interest through email (see Appendix B).  A pre-interview questionnaire (see 

Appendix C) and the interview protocol (see Appendix D and E) were included in the 

confirmation email to serve two purposes: first, these documents provided me with 

background information on the student before the first interview, and, second, the 

questions that I asked were preliminarily reviewed so that the participants were more 

comfortable and willing to share their experiences during the interview. 

Data Collection and Analysis 

 DATA COLLECTION.  In order for me to begin collecting data, I first secured IRB 

approval from UT-Austin.  Since my study examined the first-semester experience, I 

collected data between August 2012 and December 2012.  

 Interviews.  This study predominantly drew upon aspects of Seidman’s (2006) 

model for conducting phenomenological, individual, semi-structured, in-depth interviews 

with student participants.  I chose to use semi-structured interviews for this study because 

they allow for both a consistent framework as well as a fluid, adaptable, and 

individualized interviewing process (Miles & Huberman, 1994).  In addition, individual 

interviews allow researchers to probe deeper into areas of interest as well as follow up on 

aspects of the interview that may have been unclear (Lewis, 2003).  A portion of the 

interview protocol for this study was taken from the qualitative part of Hurtado et al.’s 
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(2011) mixed-methods study that examined how institutional contexts affect the 

experience of aspiring scientists6.  Unlike Hurtado et al.’s (2011) study, which was 

conducted in the form of focus groups at five institutions across the country, I utilized 

individual interviews as well as focus groups to gain a deeper understanding into my 

participants’ science identities and identity development.  

 According to Seidman’s (2006) model, it was suggested that I interview each 

participant three times to gain a comprehensive understanding of the phenomenon under 

study.  The first interview establishes the context of the participants’ experiences, and 

discusses the backgrounds, experiences, and events critical to shaping the participants’ 

lives (see Appendix D).  The second interview allows participants to reconstruct the 

details of their experiences within the context in which they occur.  In other words, this 

particular phase closely investigates how students’ science identities developed and 

changed within their first semester of college.  

 Despite Seidman’s (2006) recommendation of conducting three individual 

interviews, I chose to conduct two rounds of individualized interviews.  My interview 

series included: 

Round one: Life history and pre-college STEM experiences.  The first round of 
individual interviews allowed me to build rapport with my student participants, 
understand their background, interests, and experiences, and set the context for 
the study.  This first round of individual interviews was critical; because, in 
addition to investing my participants in my study so they would return for round 
two, I drew emergent themes about how my participants’ initial identities were 
shaped through their life histories, pre-college experiences, and first few weeks of 
college.  Given that scholars have indicated the importance of the first few weeks 

                                                
6 This study was sponsored by the National Science Foundation (NSF) and the National Institutes of Health 
(NIH). 
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of college in shaping Latino students’ identities (Rendón, 2004; Rodriguez et al., 
2002), round one provided me with rich data.  

  
 Round Two: First-semester STEM experiences and science identity 

development:  While the first round of interviews and focus groups focused on 
how my student participants’ science identities were shaped by their pre-college 
and first month of college experiences, the second round of interviews and focus 
groups closely investigated how their science identities changed and developed 
throughout their first semester of college.  Two things happened to make the 
second round of interviews and focus groups purposefully different from the first 
round.  By the time the second round of interviews came about, students had 
taken approximately one or two exams, including their mid-term.  As such, the 
second round of interviews focused on how students’ other identities and science 
identities interacted throughout the course of the semester.  In addition, students 
had become better acquainted with their peers, teaching assistants, academic 
advisors, program advisors, and professors by this time.  Round two, therefore, 
allowed students to reflect back on how their science identities were shaped by 
these key institutional agents.   

  
 Over the course of these two rounds of semi-structured interviews, the 

participants divulged how their identities were shaped through their life histories, pre-

college, and first semester experiences.  These reflective experiences were critical in 

understanding how various aspects of the first semester influenced Latino students’ 

identities.  All individual interviews were kept under 90 minutes. 

 Analytic memos.  Analytic memos are informal journals that a researcher uses to 

reflect about what has occurred in the research process, what has been learned, the 

insights this provides, and the leads these suggest for future action (Ely, 1991).  I wrote 

an analytic memo after each interview to help me reflect on each participant’s 

experiences and perceptions.  I also kept a separate larger analytic memo that tied 

together different recurring themes.  Ultimately, I used analytic memos as a tool to check 
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my beginning assumptions, analysis, and conceptual framework, while also recording 

possible directions for future research. 

 Data confidentiality.  Several methods were employed to maintain participants’ 

privacy and data confidentiality.  All participants were assigned a code/pseudonym to 

protect the confidentiality of participants.  This code was used to label the interview 

transcript and audio recording.  The master key document containing the participant’s 

real name and code was destroyed after all interviews and focus groups are completed.  

All research data, including consent forms, student survey responses, digital audio files, 

transcripts, field notes, and analytic memos will be kept on a password-protected 

computer or locked in a filing cabinet.  During the course of the study, only I had access 

to all the research data.  Research data will be confidentially kept for three years and then 

destroyed. 

 DATA ANALYSIS.  After transcription, data analysis began.  For this study, 

Qualitative Data Analysis (QDA) was used (Seidel, 1998), which consists of three parts: 

notice, collect, and think (see Figure 2.3).   
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Figure 2.3. Adapted from Seidel, 1998.  Qualitative Data Analysis (QDA). 

  
 As may be seen in Figure 7, the components of QDA are not linear; rather, the 

process has three unique characteristics (Seidel, 1998).  First, the process is iterative and 

progressive because it is a cycle that keeps repeating.  For example, I will notice new 

things in the data while I am thinking about them, and then collect new data and think 

about them more.  As a result, QDA is an infinite process that can continue to grow and 

develop.   

 Second, QDA is also recursive because one part may bring me back to another 

previous part.  For example, if I notice new things while collecting data, I may want to 

collect new data based off of what I noticed.  Finally, the process is holographic because 

each step contains the entire process.  In this way, there is no beginning, no end, and no 

specific steps.   
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 For this study, I used an open coding procedure (Strauss & Corbin, 1990) when 

“thinking” about my data (Seidel, 1998).  By following an open coding procedure, I 

created initial codes that emerged from the data based off of the research questions while 

also taking into account the conceptual framework used in this study.  Once initial codes 

were identified, these codes were further analyzed through axial coding (Strauss & 

Corbin, 1990), where connections between themes and sub-themes are created in order to 

reach a deeper understanding of students’ identity development within their first semester 

of college.  The clusters of themes were organized into similar themes, which were 

guided by the preliminary codes of performance, competence, and recognition (Carlone 

& Johnson, 2007).   

 After themes were developed, I used textual and structural descriptions to further 

analyze each theme (Creswell, 1998, p. 14; Moustakas, 1994, p. 122).  Textural 

descriptions focus on what students experienced and include verbatim quotes from the 

students’ narratives.  Structural descriptions, on the other hand, focus on how and why 

the participants describe what they experienced in the textural descriptions.  During 

structural analysis, I was able to use perspectives from other sources, such as peers, 

tutors, advisors, faculty, and my own personal observations to determine reasons behind 

why certain phenomena occurred.  

Dependability 

 By definition, qualitative inquiry places the researcher in the role of the research 

instrument (Creswell, 2007).  As such, inherent bias and subjectivity accompany the 
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researcher (Harper & Kuh, 2007).  Although critics of qualitative research attest that 

subjectivity weakens the validity of such inquiry, qualitative scholars have showed that as 

long as researchers use precautionary measures to ensure dependability, qualitative 

inquiry can produce valuable research results (Marshall & Rossman, 1999) 

   According to Marshall and Rossman (1999), dependability “attempts to account 

for changing conditions in the phenomenon chosen for study and changes in the design 

created by an increasingly refined understanding of the setting” (p. 194).  Various 

measures of dependability will be used for this study including triangulation, member 

checking, rich description, peer debrief, and positionality/research bias.    

 MEMBER CHECKING.  Member checking (Creswell, 2009; Glesne, 1999; Lincoln 

& Guba, 1986; Maxwell, 2005) was used to confirm the accuracy of transcription and 

emerging themes.  Member checking was done throughout and after interviews.  If there 

were any points of clarification or probing needed, I did this during the second individual 

interview or emailed the participants asking to clarify something they said.   

 RICH DESCRIPTION.  A detailed description of the site chosen for the study was 

provided so that findings can be transferable to other large public, urban, research 

universities.  In addition to meticulous characteristics of the site, rich descriptions of the 

participants were provided to add to the dependability of this study (Creswell, 2009; 

Maxwell, 2005).  Providing rich and thick descriptions of the university and students will 

allow the audience to get a better grasp of who the participants are, the world they live in, 

and how they perceive it. 
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 PEER DEBRIEF.  Peer debriefing is a process that allows the researcher to expose 

the research study to an objective and “disinterested” peer (Lincoln & Guba, 1985).  This 

process is not only useful as a means of limiting research bias, but also allows the 

researcher an opportunity to reveal aspects of the research study, receive feedback, and 

prepare for future research endeavors.  I will choose a trusted and colleague not familiar 

with educational research to engage in monthly peer debriefs during data collection and 

analysis. 

 POSITIONALITY/RESEARCH BIAS.  In conducting my research, I will inevitably 

incorporate my own biases, values, and experiences into the experience.  To help reduce 

such biases, it is necessary to acknowledge my own positionality in relation to 

participants in the context of this study (Creswell, 2009; Maxwell, 2009).  As a 

Taiwanese American male from Washington D.C., I do not possess insider knowledge of 

the Hispanic culture.  I have benefited from being in a position of privilege from both 

socioeconomic and racial/ethnic standpoints as a “model minority.” (see, for example, 

Ancheta, 2006; Chen, 2009; Li & Lihshing, 2008).  While I cannot completely 

understand what it is like to be a Latino male, I would argue that I could empathize with 

some of the cultural gender expectations because aspects of Asian masculinity are, in 

some ways, similar to notions of Latino masculinity.  In other words, I can understand the 

lived experience of being a male regardless of cultural affiliation. 

 Despite my lack of an insider perspective to being Hispanic, I became immersed 

in Hispanic culture as a middle school science teacher in East L.A.  As a teacher, I 

constantly tried to incorporate culturally relevant pedagogy and spend time in the East 
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L.A. community.  I shopped there, I ate there, and I attended various events there.  I 

started listening to Spanish music, became familiar with various Latina/o artists, and used 

Spanish to communicate with parents.  Perhaps most importantly, I developed a 

heightened awareness of the inequality of educational and life experiences that the 

majority of my students faced.  

 As a former science teacher and college student at UT-Austin who took the 

science and math courses my participants will take, I possess a keen interest in and 

passion for the sciences.  I am strongly committed to enhancing the quality of STEM 

instruction at all levels of education, and am dedicated to increasing the success and 

persistence of students in the STEM disciplines.  As such, I must acknowledge that I may 

be critical of the teaching methods employed by some of the faculty, especially having 

worked closely with low-income Latino students.  I argue that my positionality, as a 

former science educator in a predominantly Latino community, could provide me with 

greater insight into the lived experience of first-semester college students compared to 

someone without my positionality. 

 Finally, given my position as a graduate research assistant for the Longhorn 

Center for Academic Excellence, I often view the world through advisor and lecturer 

lenses.  In my role, I regularly challenge students to consider their perspectives and 

decisions with regard to their college experiences.  I advocate for ideas and experiences 

that will help my students develop a global and rational perspective, while advocating a 

firm passion for social justice.  While I do not believe that I need to completely silence 

this side of my own identity, I must beware of over-extending my guidance as a person of 
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influence within this program.  In addition, the possibility exists that participants will not 

be fully forthcoming with their perceptions and beliefs due to my role of authority within 

the LCAE.  On the other hand, I argue that students may, in fact, feel more comfortable 

with me and provide more honest answers because I am intimately associated with the 

program and the university. 

Limitations  

 In any research endeavor, limitations will be inherent and the study is no 

exception.  According to Patton (2002), limitations refer to the restrictions of the research 

design or methodology that set parameters on how the study is executed or interpreted. 

Three primary limitations are acknowledged for this study.  First, individual Latina/o 

subgroups will not be disaggregated for this study.  While the majority of my students 

will most likely be Mexican-American due to the geographic location of the university, I 

am interested in studying the phenomenon as related to all Latinos for this particular 

study. 

 Another potential limitation of this study is the disproportionate sampling of 

STEM students.  I will most likely have more engineering and science students in my 

study due to the enrollment distribution.  Currently, the university enrolls 8,000 science 

undergraduates, 1,351 computer science undergraduates, 5,765 engineering 

undergraduates, and 800 math undergraduates (Office of Information Management and 

Analysis, 2011).  In addition, the computer science department at the university recently 
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went through a critical internal reconstruction of its programs, which may potentially 

influence the sampling of participants, faculty, or advisors from that department.  

 Finally, my mere presence could potentially be a limitation to the data.  Students 

and program staff may behave or act in different ways because they know that they are 

being observed (Patton, 2002, p. 36).  As an Asian American who frequently gets 

perceived as a “model minority” (e.g., Ancheta, 2006; Chen, 2009; Li & Lihshing, 2008), 

students may also automatically perceive me to be intelligent and good at math and 

science.  Especially when dealing with notions of cultural pride, these perceptions could 

potentially limit the openness and vulnerability that participants would otherwise show 

because they do not want to feel judged or stupid.  In order to combat against these 

possible limitations, I will need to ask probing questions that are unique to their 

experience, and use member checks to ensure my interpretations are correct. 

Delimitations 

 Unlike limitations that discuss potential restrictions to the research design and 

methodology, delimitations refer to the boundaries consciously and purposefully set by 

the researcher (Patton, 2002).  Several delimitations also exist for this study, starting with 

the method of inquiry.  A qualitative design was purposefully chosen for this study 

because the study of identity generally operates under an interpretivist paradigm, which 

assumes that the world is constantly being socially constructed.  Due to the qualitative 

design, this study does not attempt to generalize to other populations, contexts, or 

regions.  In addition, the conclusions drawn from this study are limited to my 
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interpretation of the data because unlike quantitative studies that rely on surveys, tests, 

and questionnaires, I am the research instrument in this study.     

 In addition to the qualitative method of inquiry, the chosen phenomenological 

approach among the five traditions is also a delimitation of the study.  While the 

phenomenological design allows participants to describe their lived experiences and how 

they ascribe meaning to various constructions in their lives (Creswell, 1998), it does not 

allow for the other methods, such as biography, grounded theory, case study, or 

ethnography.  While the rationale for choosing a phenomenological approach was 

previously discussed, this is a delimitation that must be acknowledged.   

 Another delimitation is my decision to consider computer science as technology.  

Given that the university does not offer vocational majors, however, computer science is 

the most relevant to the field of technology.  Furthermore, Carlone and Johnson (2007) 

also used computer science as their proxy for technology, and considering my conceptual 

framework is taken directly from their work, I feel comfortable using the precedent they 

set for my study as well.    

 SUMMARY.  This chapter delineated the methodology that I will implement for 

this study.  The first subsection outlined the five qualitative traditions (biography, 

grounded theory, case study, ethnography, and phenomenology) and provided a rationale 

for why a phenomenological approach was chosen.  The second subsection described the 

site selected for study, The University of Texas at Austin, as well as how participants will 

be recruited and selected.  The third subsection identified the methods for data collection 

and analysis, which include two rounds of individual interviews and focus groups, 
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observations and field notes, and analytic memos.  The fourth subsection addressed how 

dependability is incorporated into this study with methods such as triangulation, member 

checking, rich data, peer debrief, and acknowledgement of positionality/researcher bias.  

Finally, the fifth subsection discussed potential limitations and delimitations of the study.   
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CHAPTER 4:  PRE-COLLEGE STEM PERCEPTIONS AND 
EXPERIENCES 

 The purpose of this chapter is to document the pre-college STEM experiences of 

first-semester Latino males attending a PWI.  I have organized the two results chapters in 

chronological order according to the students’ experiences in the educational pipeline: 

this chapter will focus on the students’ pre-college experiences while the following 

chapter will focus on the students’ first-semester college experiences.  In addition, this 

chapter discusses key findings specifically geared towards the first research question: 

how do first-semester Latino males in the STEM disciplines at a PWI perceive and 

ascribe meaning to their science experiences?   

 Research has shown that pre-college experiences heavily influence and affect 

students’ college experiences and trajectories (see, for example, Bonous-Hammarth, 

2000; Grandy, 1998; Hurtado et al., 2011; Museus et al., 2011; Reddick & Saenz, 2012); 

as such, gaining a firm grasp of students’ pre-college experiences not only informs my 

interpretation of their first semester experiences, but also allows me to investigate and 

probe into patterns, connections, and associations that may otherwise go unnoticed.  The 

findings from this chapter, consequently, will also serve as a base point for the following 

chapter which will discuss findings that answer the second research question: how do 

first-semester Latino males’ science identities develop in their first semester of college?  

Because the discussion of identity development for this study requires two time frames 

(the beginning and the end of the first semester), the findings from the next chapter will 

also draw upon the findings from this chapter.  Because both results chapters were 
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framed using science identity and identity development, they will be viewed and 

organized through Carlone and Johnson’s (2009) science identity framework, which 

includes the elements of competence, recognition, and performance. 

 Finally, the findings from the third research question, which addresses the 

framework of intersectionality and how the first-semester Latino males’ science identities 

interact with other parts of their identities, will be discussed at the end of Chapter 5.  It 

was organized this way because just as how the students’ science identities changed 

throughout the course of the semester, other parts of their identities (e.g., racial, gender, 

political, religious, etc.) also changed.  As such, the research findings related to 

intersectionality will be explored in the following chapter.   

 In sum, this chapter is divided into three sections.  A key element of a 

phenomenological study is to capture the participant’s life history.  Each student shared 

about his home life, family, and pre-college academic and social experiences.  The first 

section in this chapter provides a brief background of each student.  The second section 

explores how students became engaged and interested in the math and science 

disciplines.  Finally, the third section examines how the students’ pre-college science 

identities through Carlone and Johnson’s (2007) science identity framework. 

Student Backgrounds 

 ARTURO.  Arturo grew up in Austin, Texas and is majoring in physics.  He is 

living at home with his parents and commutes to school via public transportation.  Both 

of his parents work in restaurants: his mother works as a waitress and his father works as 
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a busser.  In addition to his parents, he also lives with his two younger brothers.  Arturo 

performed poorly in elementary school and got into a lot of fights.  In middle school, 

though, his grades started to get better.  This created a positive response from his mother 

and, which caused him to try even harder in school.  By the end of middle school, he was 

striving for 100’s in every class.   

 In high school, he was involved in several extracurricular activities.  He was the 

Vice President of the Key Club, a community service organization, involved with the 

science club, and also with College Forward, an organization focused on helping students 

from high school transition to postsecondary education.  His interest in STEM began 

when he was in elementary school, when he wanted to be a game designer.  He has a 

specific career and life goal, which is to conduct research, become an inventor, and create 

a process or device that will stop a nuclear reaction.  The search for truth and learning for 

the sake of learning (as opposed to learning to get a job) is what drives him to become a 

scientist. 

 ETHEN.  Ethen was born in the U.S., but moved back to Mexico for 12 years 

before returning to the U.S.  Because his father travels a lot for work, he spends more 

time with his mother and older brother.  He went to high school in Brownsville, and was 

one of few students who left the area for college.  Compared to his brother, Ethen has 

higher expectations of himself and he is more adventurous.  His grandfather was his 

biggest male role model because he worked very hard and showed him the importance of 

diligence.  While he was admitted to both the University of Pennsylvania and the 
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University of Southern California, he chose to attend The University of Texas for 

financial reasons. 

 Ethen is confident about pursuing medical school although he is unsure what he is 

interested in specializing in.  He did not feel like his high school experience was very 

challenging and did not adequately prepare him for the rigor of the coursework that he 

would encounter in college.  In fact, he believes that the curricula in Mexico, especially 

that of math and science, were more difficult compared to the U.S.  While he scored high 

on the math and science entrance exams and could have gone on to take calculus, he 

chose to take pre-calculus because he did not feel ready.  He has been particularly 

interested in science and math because those are the only subjects that remained 

unchanging through his transition from Mexico to the U.S. 

 FRANCISCO.  Francisco is currently majoring in Chemistry but is looking to 

transfer to Chemical Engineering.  He was born in Moterrey, Mexico, and lived there 

until his family moved to the Rio Grande Valley when he was 13 years old.  This was a 

tough transition for him because he did not learn English while living in Mexico, so he 

had to learn a whole new language and try to keep up with his classmates.  The school 

that he attended in the Valley did not have a bilingual program so he was completely 

immersed into an English classroom.  Francisco is very close with his family, which 

consists of his mother, his father, and his two older sisters. His mother lives in the Valley 

and his father works in the refineries in Houston.  Both of his sisters were influential in 

his academic development because they both graduated from college. 
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 Francisco enjoyed solving problems since he was a little kid.  His favorite subject, 

consequently, was always math and he likes it because it is not related to English, his 

least favorite subject.  In high school, he was involved in TEXpert, a summer program 

that introduced him to engineering when he was in the ninth grade.  Through this 

program, he was able to take more challenging courses in the math and sciences that 

helped prepare him for college.  Separate from TEXpert, he was also involved in an 

academy that allowed him to dually enroll with his local community college, where he 

received an associate’s degree in science.  As a result, he spent half of his time in his high 

school and the other half in community college.  This program not only allowed him to 

begin accumulating college credit, but also motivated him further to pursue a bachelor’s 

degree.   

 GABRIEL.  Gabriel’s parents met while they were studying in Germany and ended 

up moving to Juarez, Mexico, where he was born.  He lived in Mexico for 14 years of his 

life until his mother got a job at a university in the U.S.  When he was in ninth grade, 

they moved to New Mexico for two years and then El Paso for the last two years of high 

school before he left for Austin to attend college.  Gabriel also has a younger brother, but 

they are not very close because there is a big of an age difference.  His father works in a 

factory doing manufacturing for electronic equipment while his mother is a chemical 

engineer who conducts research with water systems.   

 While in Mexico, Gabriel attended a bilingual private school, so the transition to 

the U.S. was not particularly challenging.  He was involved in several extracurricular 

activities growing up, including taekwondo, soccer, and music (guitar, classical guitar, 
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bass, drums, and the saxophone).  In addition to his academics and other interests, he is 

very close with his girlfriend, and she is the most influential person to him.  The 

transition to college has been tough for him because he has seen a big jump in the rigor 

and he has less time to learn the material.  None of his friends left El Paso; most of them 

attended the University of Texas at El Paso, El Paso Community College, or just did not 

enroll in college at all.    

 HENRY.  Born in San Antonio, Henry is a U.S. citizen but lived in Mexico for a 

big part of his life.  His parents got divorced so he left Mexico to live with his mother in 

the U.S.  He does not see his father very often and does not have much of a relationship 

with him.  He is, however, very close with his mother and respects her very much for 

sacrificing a lot to help him get to college and eventually have a good life.  His brother, 

on the other hand, is younger than him and has been getting into a lot of trouble.  Unlike 

Henry, he is not very invested in his academic future and has not taken school seriously. 

 While in Mexico, Henry attended a private Christian school before entering public 

school in Eagle Pass, Texas in sixth grade.  According to Henry, Eagle Pass is one of the 

poorest counties in the state of Texas, and he did not find his high school academic career 

very rigorous.  He was enrolled in pre-AP classes and he believed his teachers were 

invested in teaching.  He was also heavily involved in his high school football team, and 

he is still very close with the team and the coaches.   

 Perhaps the most influential experience for Henry in choosing his major was a 

group he joined in the eighth grade called GeoFORCE through UT-Austin’s Jackson 

School of Geosciences.  Initially, Henry was not going to apply to the program because 
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he had to write several essays, but he had a teacher that pushed him to do it.  He 

eventually applied and was accepted.  Through this program, he was able to participate in 

a summer camp focused on geosciences and take fields trips across Texas.  Exxon, 

Chevron, and several other corporations sponsor this program, and through it, he was able 

to receive a full-ride scholarship to attend UT-Austin to study geosciences.  Henry enjoys 

geoscience because the field requires a thorough understanding of biology, chemistry and 

physics, and is highly applicable to the real world. 

 IAN.  Ian grew up with his mother and two older brothers on the poorer side of 

Dallas.  His father left at an early age and Ian had very little knowledge of him other than 

what he heard from his family.  His oldest brother is an accountant and his other brother 

is a dentist.  While he is close with both of his brothers, most of the advice that he has 

gotten about college and his career has been from his oldest brother, who is the more 

opinionated one of the two.   

 At an early age, Ian was identified and placed in the TAG (talented and gifted) 

program, but math and science has always “just been easier” for him.  He participated in 

a number of extracurricular activities, including the math decathlon, robotics, the science 

bowl, and numerous honors societies, including national honor society and Phi Theta 

Kappa.  In addition, Ian was also involved in band and played the trombone.  During his 

high school career, Ian applied to the early college high school program and was 

accepted.  Through this program, he was able to take college-level classes in high school 

to get a head start on attaining college credit. 
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 Ian initially wanted to become a chemist, but he spoke with an engineer when he 

was in middle school and he became interested in the field.  His oldest brother also 

emphatically suggested that he pursue engineering for the job stability and money.  After 

he graduates, Ian would like to work as an engineer for a big firm like Google or Apple. 

 JORGE.  Jorge comes from a family of five: mother, father, and two older 

brothers.  His older brothers are at least five years older than him so there is a bit of an 

age difference.  Despite this, though, he is very close with both of his brothers because he 

was able to spend time with each of them at different points in his life.  His oldest brother 

wanted to go to Texas A&M – Galveston, but even though he really liked it when he 

visited, he also discovered that he was not emotionally ready to handle being away from 

home.  He ended up staying at home and attending Texas A&M – Corpus Christi, where 

he began majoring in marine biology, but ended up switching to environmental science.  

As such, his brother has been a huge influence in Jorge’s decision to declare a science 

major. 

 Growing up, Jorge was well known by his teachers because his mother was a 

math teacher and knew a lot of the teachers in the area.  Although the school that he 

attended was in a low-income area, he was enrolled in the Gifted and Talented program 

so he was exposed to a rigorous curriculum and teachers who were very invested in his 

education.  In addition to his academics, Jorge also participated in band, where he played 

the saxophone.  He had to catch up and learn how to read music because almost everyone 

else had a piano background and could already read music.  Jorge was also very 

committed to being a leader in his school.  He was involved in student council as the 
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class treasurer and the president, and he was also the drum major for two years.  Though 

he was an average student in elementary and middle school, he tried to reform his identity 

in high school because he decided that he wanted to become a doctor, the most 

prestigious profession that he could think of. 

 JORDAN.  Jordan was born and raised in Mission, Texas.  He grew up with his 

mother, father, older brother, and younger sister.  His mother married his father when she 

was in her second year of college.  At that time, neither of them finished their college 

degrees, but his father managed to finish his degree in business administration after a few 

years.  His older brother also attended UT-Austin, and started out majoring in aerospace 

engineering but ended up switching over to computer science.  Currently, his brother is a 

junior engineer back in the Valley.  Jordan is very competitive with his brother, who 

naturally did well in school and put forth his best efforts in his academic work.  In 

contrast, Jordan never tried in school because it was always very easy for him, especially 

math.  He had gotten used to never having to read or open his book and still getting 100’s 

on his tests.   

 Jordan was a “video game nerd” growing up and that is how he found his way to 

computer science.  He and his friends would spend their lunchtime in middle and high 

school creating games, developing strategy, and brainstorming different levels for each of 

their games.  In addition to gaming, Jordan also played baseball, ran track, and was 

involved in the school band.   

 MATEO.  Born and raised near Corpus Christi, Mateo grew up with his mother, 

father, and older brother.  His brother attended UT-San Antonio and was going to major 
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in civil engineering, but ended up majoring in history instead and is currently working as 

an insurance agent.  His mother went to college at Texas A&M – Kingsville, where she 

met his father and received her master’s degree in education.  Since then, she has been 

the principal of numerous schools in the Corpus-Christi area.  His dad served in the 

military for four years and then used the GI bill to fund his own college education.  

Currently, his father works as a geologist. 

 When Mateo was in elementary school, he struggled a lot in his English classes 

with his speaking and writing.  Because his mother was very involved in the education, 

she had him tested and found out that he had mild dyslexia.  She was very strict on him 

and made sure that he did not give up.  They worked tirelessly together to ensure that he 

still performed well in his English classes, and that he could speak and write well.  In 

high school, Mateo was very involved in math and science extracurricular activities.  He 

was involved in the math club, the national ocean science bowl, and national honors 

society.  He was also involved in the theater club and has a musical side to him as well.  

Mateo chose to came to UT-Austin because the architectural engineering program is one 

of the highest ranked in the country.  He is determined to finish his degree, especially 

since his brother tried to get an engineering degree but ended up dropping it. 

 NOLAN.  For the first few years of his life, Nolan was raised in Miami, Florida.  

His parents divorced when he was one year old, so he grew up without his father.  When 

he was in third grade, he and his mother moved to Brownsville.  His mom eventually got 

remarried when he was ten years old and he has a half sister, but his mom and stepdad 

eventually got divorced so he grew up without a male role model.  Right before he came 
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to college, though, Nolan reconnected with his father, and he started traveling back to 

Miami to get to know him more.  He also got to know his half brother (from his dad’s 

previous marriage), and his brother has become one of the most influential people in his 

life.  His half brother is an AP U.S. History teacher, so he helped Nolan look into 

colleges and prepare for his freshman year.  

 Nolan went to a magnet school for the fine arts, which he got interested in 

because of his participation in band for the first couple of years.  He was heavily involved 

in band and would practice with them for four hours a day.  In addition to band, he was 

also always very tech-savvy, so he trained for and received a Microsoft Certified 

Technology Specialist certificate. Eventually, he grew sick of spending so many hours in 

the day practicing for band, and he started thinking more about what he wanted to do 

with his life and career.  Because of his technical background, he decided that he could 

do something with technology.  Between the summer of his junior and senior years of 

high school, he applied for and was accepted to a Google computer science summer 

institute.  This institute was very competitive and they only picked 30 finalists of 600 

applicants.  During this institute, he got to learn from some of the best and brightest, and 

he learned how to create applications for Android, Python, App Engine, App Inventor, 

and code in HTML, CSS, and Java Script.  His experience through the Google institute 

solidified his desire to major in computer science. 

 RICARDO.  Although Ricardo is half White and half Hispanic, he identifies much 

more heavily with his Hispanic side.  He grew up in San Antonio with his two younger 

brothers, his Mexican mother, and his Caucasian father.  His mother’s side of the family 
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is large and he is close to his immediate family on that side.  While he does not know his 

father’s side of the family at all, he is close with his father because he stays at home 

selling items on eBay while his mother is the manager of a clothing store. 

 Since the time he was young, Ricardo was in the Gifted and Talented program in 

his school, and he was also selected for the math University Interscholastic League 

(UIL).  Though he knew that he was intelligent, he did not try in his academic work until 

he was in tenth grade.  During that time, he became driven by competition with his peers 

and friends, and he was in a group that competed for the best grades.  Through a friend, 

he learned that he could skip a level of math and go directly into college-level math.  His 

computer science teacher also recognized his intelligence and allowed him to create his 

own curriculum and learn at his own pace under the condition that he joined the 

programming team, which he eventually did. 

 Ricardo is very proud to be a math major, and he thinks that it is a better fit for 

him than any of the science disciplines or computer science even though many people 

questioned what he would do with it.  According to Ricardo, true passion for something 

is shown when someone is willing to spend time with it, be original with it, and take it 

out of the box.  As such, he knows that he is passionate about math because he loves to 

spend hours upon hours critically examining math logic, debating math statements with 

his peers, and creating or adapting existing math theorems (which he is unwilling to do 

with any other subject).  Eventually, Ricardo would like to dedicate his life to math 

research and become a math professor. 
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 VINCENT.  Born into a military family, Vincent traveled all over the country for 

his entire life.  He was born in Alabama, and moved to Killeen, Texas, Colorado Springs, 

Colorado, and then San Antonio, Texas.  Even though he has had to move around a lot, 

he believes that these experiences shaped him to be well rounded and highly adaptable to 

various surroundings and people.  Vincent’s mother is of Spanish descent and his father 

is from the Dominican Republic, and he has been fortunate enough to visit both countries.  

His mother had a husband before she met his father, so Vincent has two half sisters and 

one half brother; they are all very close. 

 During his time in Colorado, his schooling was highly structured because it was 

on a military base.  Vincent noticed a change when he moved to San Antonio because for 

the first time in his life, peers who did not seem to care a lot about school surrounded 

him.  He also ran into some trouble with bullying, so his parents gave him the option of 

moving back to Colorado for a year, which he took.  When he returned to San Antonio 

for a second time, Vincent was much more confident and made it a priority to make 

friends.  He played football and swam in his freshman and sophomore years.  He also 

joined the academic decathlon and the announcements crew, and found a mentor in his 

pre-AP world geography teacher, who is still the most influential person for him to this 

day.  While in high school, he had a group of four friends that he often went long 

boarding with, but they did not take school as seriously as he did.   

 A self-described “huge gaming nerd,” Vincent was initially going to attend a 

school specializing in animation so that he could create computer games.  After speaking 

to his mentor, though, he decided that he would like to become involved in research and 
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eventually become a pharmacy technician.  He is a lead mentor with the TIP Scholars 

Program on campus, and he is also involved in the Longhorn Pre-Pharmacy Association 

(LPPA).  Next year, Vincent would like to become a Resident Assistant in his dormitory. 

 SUMMARY.  As may be seen in Table 4.1, which summarizes key elements about 

each of the participants, the twelve selected students represent a variety of academic, 

cultural, geographical, and socioeconomic backgrounds.  While some students were born 

and raised in the U.S., other students were born and raised in Mexico.  Even within these 

groups, though, the students represent a variety of schooling experiences in terms of 

public school, private school, parochial school, and students who were enrolled in math 

and science or fine art magnet programs.  Clearly, the students’ family backgrounds, 

educational experiences, and lived experiences before college shaped their engagement 

and interest in STEM.  The next section will describe how they became interested in 

pursuing STEM majors.   

Table 4.1. Participants’ Background Information 
 
 

Name 
 

 
 

Major 

 
 

Family 
Income 

 
 

Country 
Born 

 
First in 

Family to 
Go to 

College 
 

 
High 

School/First 
Semester 

GPA 

 
Arturo 

 

 
Physics 

 
$25,000-
34,999 

 

 
U.S.A. 

 
Yes 

 
3.5-4.0/ 
2.5-2.99 

 
 

Ethen 
 
 
 

 
 

Biology/ 
Pre-Med 

 

 
 

Under 
$15,000 

 
 

U.S.A. 

 
 

No 

 
 

3.5-4.0/ 
Below 2.0 
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Table 4.1, cont. 
 

Francisco 
 

 
Chemistry 

 
$50,000-
74,999 

 

 
Mexico 

 
No 

 
3.5-4.0/ 
3.0-3.49 

 
Gabriel 

 

 
Aerospace 

Engineering 
 

 
$75,000-
99,000 

 
Mexico 

 
No 

 
3.5-4.0/ 
3.0-3.49 

 
Henry 

 

 
Geosciences 

 
Under 

$15,000 
 

 
U.S.A. 

 
Yes 

 
3.5-4.0/ 
3.0-3.49 

 
Ian 

 

 
Electrical 

Engineering 
 

 
Under 

$15,000 

 
U.S.A. 

 
Yes 

 
3.5-4.0/ 
2.0-2.49 

 
Jorge 

 

 
Biology/ 
Pre-Med 

 
$75,000-
99,000 

 

 
U.S.A. 

 
No 

 
3.5-4.0/ 
2.5-2.99 

 
Jordan 

 

 
Computer 
Science 

 

 
$50,000-
74,999 

 
U.S.A. 

 
No 

 
3.5-4.0/ 
3.0-3.49 

 
Mateo 

 

 
Architectural 
Engineering 

 

 
$100,000 or 

over 

 
 

U.S.A. 

 
No 

 
3.5-4.0/ 
3.5-4.0 

 
Nolan 

 

 
Computer 
Science 

 
Under 

$15,000 
 

 
U.S.A. 

 
No 

 
3.5-4.0/ 
2.0-2.49 

 
Ricardo 

 

 
Math 

 
$50,000-
74,999 

 

 
U.S.A. 

 
Yes 

 
3.5-4.0/ 
3.5-3.99 

 
Vincent 

 

 
Undeclared/ 

Pre-
Pharmacy 

 

 
$75,000-
99,000 

 

 
U.S.A. 

 
No 

 
3.5-4.0/ 
3.5-4.0 
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Pre-College STEM Experiences 

 This section will explore pre-college STEM perceptions and experiences of first-

semester Latino men majoring in the STEM disciplines.  The results from this chapter are 

taken from the first interview conducted with students at the beginning of the Fall 2012 

semester, which primarily focused on their pre-college experiences.  Ultimately, twelve 

themes emerged (see Figure 9): 1) the influence of K-12 STEM teachers; 2) pursuit of a 

career or life goal; 3) perception of STEM as practical, hands-on, and a hobby; 4) K-12 

extracurricular STEM activities; 5) pursuit of the truth; 6) desire to help people, society, 

and the world; 7) the influence of parents and siblings; 8) “this is just how I think”; 9) 

exclusivity and empowerment; 10) the universal language; 11) money/job marketability; 

12) process of elimination/chosen by default.   

 The themes are presented throughout this chapter in order of relevance and 

emergence.  For example, the first two themes are the most pertinent because all twelve 

participants discussed their K-12 STEM teachers and pursuit of a career or life goal as 

part of their conversation about their pre-college STEM perceptions and experiences.  

The last three themes (e.g., the universal language, money/job marketability, and process 

of elimination/chosen by default), on the other hand, were only brought up by three of the 

twelve participants.  Given this, the themes are presented in a way that prioritizes the 

most powerful and emergent themes toward the beginning of this section. 
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Figure 4.1. Pre-College STEM Perceptions and Experiences. 

  
 THE EFFECT OF K-12 STEM TEACHERS.  One theme that consistently emerged 

in terms of why students became interested in STEM was the subject of teachers.  All 

twelve participants, at some point in their interviews, mentioned the influence of their 

teachers in getting them interested in math and science, helping them through those 

classes, or assisting them to choose their major.  Two sub-themes became evident that 

displayed the important role teachers played in supporting students’ interests in STEM: 

teacher characteristics and pedagogy. 
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 Several students mentioned their teachers’ characteristics and personalities as 

important factors in peaking their interest in the math and science fields.  Arturo’s 

physics teacher, for example, had a student teacher from the UTeach program7 who made 

an impact on him simply because he was a younger, more energetic male teacher 

(something that he never had before). Arturo said, “[My teacher] was cool, and since he 

was a UTeach program student…he was younger and he had more modern views about 

science and like it was more fresh in his head.”  As such, this student teacher’s age 

allowed Arturo to relate more with him and place more trust in the way he perceived and 

interpreted science.   

 Many of the participants also attributed their interest in science to the 

supportiveness of their STEM teachers.  Henry, for example, said, “At the beginning 

when I was in high school I didn’t like chemistry at all, so and I wasn’t any good at it, so 

like but then when I got help from her and I just started understanding all of chemistry 

and things like that, I started to like it.”  In his statement, Henry not only described how 

his teacher completely changed his views on the accessibility and feasibility of chemistry, 

but he also portrayed how his teacher’s supportive attitude helped him develop an affinity 

for the subject.   

 While Henry’s depiction of supportiveness from his chemistry teacher was 

primarily academic and from within the classroom, Jorge discussed how his biology 

teacher was supportive from a social standpoint outside of the classroom as well.  Jorge 

                                                
7 UTeach is a student teaching program affiliated with the College of Education at The University of Texas 
at Austin.  Student teachers in UTeach are partnered with master teachers from local school districts to 
partially fulfill their requirement for their teaching credential. 
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said, “[My biology teacher] was a very supportive teacher throughout my high school 

years not even in the subject alone.  She would [also] take us on college visits and 

stuff…and be like a roadie whenever we’d have trips.”  In Jorge’s case, his biology 

teacher positively influenced him in both academic and social ways, which played a role 

on the way he viewed the subject. 

 Similar to Jorge, Vincent also had a teacher mentor that he spent time with in and 

out of class.   

CL: How did you seek your major? 
VE: It actually sought me out. My freshman year [of high school] I had met my 
world geography teacher, he was in pre-AP, his name was Ruben Pena, and he 
actually was just so helpful. He was my mentor throughout my entire high school 
career, that was my go-to person, and always willing to help, always giving me 
advice; ‘Vincent, think about that before you do that’ ‘Ok, that’s good. Try to 
figure out some way to improve that, Vincent’ and just always helping me.  
 

In his case, however, his mentor went as far as intrusively altering his major and ultimate 

career path.  Vincent had initially planned to attend Full Sail University, a school for 

graphic designers in Florida because he was such a huge video game fanatic.  His goal 

was to become a graphic designer for video games until his mentor posed a number of 

major choices and possible career fields, including pharmacy.  He said,  

[Pena’s] actually an alumni from UT and so he suggested studying pharmacy at 
UT, and I was like well I don’t even know. I’m not really good in the sciences, 
and I kind of looked into it and I thought about it. And I was like well ok 
awesome, I’m super good at math, I’m capable of communicating with people and 
getting ideas across, why can’t I do pharmacy? And so I started to look into it 
more and more and I thought of it as an academic challenge that I could 
overcome… 
 

Vincent had initially ruled out pharmacy because he thought that he was “not really good 

in the sciences.”  Due to his mentor’s persistent encouragement, though, he decided to 
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enroll in the College of Natural Sciences and follow the advice to try to get into the 

School of Pharmacy. 

 As previously explored, many students became engaged in the science and math 

disciplines because their K-12 teachers were young, energetic, or supportive.  In addition 

to teacher characteristics, pedagogy was also an evident trend in engaging students in the 

STEM disciplines.  Several of the students mentioned that their science and math courses 

were the most difficult they encountered in their K-12 education, which is consistent with 

research findings in STEM education (see, for example, Chang et al., 2008; Hurtado et 

al., 2007; Leslie, McClure, & Oaxaca, 1998; Museus et al., 2011).  Students also stated 

that they were more invested in classes where the teachers held higher expectations and 

incorporated a high level of rigor.  As Henry explained about his chemistry teacher: 

She made it even harder than college. So, I don’t know most students failed that 
class and I just kept asking for help and I ended up passing with a B, which was 
good.  I saw that most of the students there they were failing her class so I just 
talked to her, and also I didn’t want to have a bad GPA. So, I just talked to her 
and she ended up being like my mentor. She told me everything about college, 
what to expect, so it changed a lot like my relationship with her. So it was good 
like, it was a positive relationship. 

 
As Henry described, the positive relationship that he formed with his chemistry teacher 

came from the hard work and time that he put into the class.  He also liked that his 

teacher made her curriculum “harder than college” and thrived off the demanding and 

laborious learning environment that it created.  Henry, like other participants in this 

study, enjoyed the teacher that challenged him and made him earn his grade. 

 Another sub-theme that developed in terms of teacher pedagogy that engaged 

students in the STEM disciplines was the ability to make learning interesting.  Jorge 
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described his Integrated Physics and Chemistry (IPC) class in middle school, where his 

teacher was a “very interesting character” that would blow stuff up and use a lot of 

different chemicals.  In that class, Jorge also got to do a lot of hands-on experiments and 

work on projects.  He reflected on one particular engineering project where he and his 

team got to build airplanes made of cardboard and they had a contest to see whose plane 

flew higher.  Jorge’s team ended up winning and it was that moment that allowed him to 

enjoy science and think about it in a different light. 

 While Jorge’s IPC teacher was able to spark his interest in the sciences, other 

students had teachers who made the subject matter relevant and highly applicable to 

them.  Ian described pre-calculus and calculus as reputable for being the hardest classes 

in his school.  His experience, however, was enjoyable “because both of [his] teachers 

were engineers before so that helped [him] get a better understanding.”  In fact, Ian’s 

teachers were the first ones to speak with him about engineering and explain to him what 

it actually meant to be an engineer.  Simply by sharing their stories about their prior 

profession, Ian’s teachers motivated him to choose engineering as his major of choice. 

 Jordan had a similar experience to Ian in his own field of study, computer science.  

He described his experience with his physics teacher as the one that grounds him as the 

computer scientist he is today: 

My physics teacher told me that um, the same logic that goes behind thinking 
about doing calculus problems is basically the same logic that you have to think 
about when you’re doing computer science problems. And um, after the AP test 
he decided to make us do like small programming, you know, at the end you 
know programming your own like video or like uh animated video or like 
program a code and stuff. And that’s when I found that because of my math skills 
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I was able to do computer science a lot easier ‘cause it’s kind of like the same 
logic that goes behind it. 
 

As described, Jordan discovered his passion for programming and computer science 

through a class project in his physics class.  Although he had no real knowledge of how 

to program, his teacher explained to him the parallels of logic behind calculus (which he 

already knew was a strength of his) and computer science problems.  This experience 

with his teacher allowed Jordan to realize his niche and motivated him to become a 

computer science major in college. 

 Finally, Ethen had a unique experience that really captivated and nurtured his 

interest in science.  He had the same science teacher and medical teacher all four years of 

high school.  In other words, he learned all facets of science through the same two 

instructors.  This was particularly beneficial to him because both of his teachers were 

fantastic teachers who deeply cared about their students.  In addition, he discussed how 

they were able to do more integrated learning between different subjects, such as 

chemistry, environmental science, and health science, because they knew exactly what 

the students were previously taught.  

  Teachers, as discussed in this sub-section, were very important in influencing the 

majority of participants to engage and invest students in the science and math disciplines.  

While some of the students were drawn by teacher characteristics or personalities, others 

were captivated by their pedagogies and teaching strategies.  All students, nonetheless, 

mentioned at least one of their K-12 science or math teachers as being a prominent 

catalyst in their decision to target a STEM major. 
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PURSUIT OF A CAREER OR LIFE GOAL.  When asked why they chose a STEM 

major, all twelve participants mentioned their degree as being a ticket to their career or 

completion of a life goal.  Some of the participants were very specific about what they 

wanted to accomplish in life.  Arturo, for example, said, “I like to say my major chose me 

because…I have three goals in my life right now, and one of them is to create a process 

that will stop a nuclear reaction and that is right along the lines of physics.”  This is a 

dream that he has held since he was a sophomore in high school when he learned about 

the destructiveness that nuclear reactions have caused. 

Similarly, Vincent’s personal experience struggling through his academic work 

made him want to go into pharmacy to potentially combat learning disabilities.  As he 

explained in his statement: 

What might take somebody just 15 minutes to read and to get an A, it takes me 
about an hour and a half to just understand and a little bit more to get that A. So, I 
guess what drew me to pharmacy is just imagining myself actually doing research 
and coming up with some way to solve this problem. I want to be able to maybe 
even get into pharmacology in the future and find some way that I can develop a 
medication that’s not like Adderall, but more appropriate for those who just have 
a little bit of trouble learning to make it easier for us to all like understand what 
we want to understand, that we’re having trouble with.  

 
As may be seen, Arturo and Vincent represent students who have very specific life goals 

that they want to accomplish.  Gaining the necessary knowledge and skills through a 

STEM degree, then, allows them to achieve their goals. 

 While Arturo and Vincent’s interest in STEM stemmed from their desires to 

create something, Jorge’s goal is to learn a specific skill: how to use a scalpel.  He 

became interested in medicine his freshman year when he did some dissections in his 
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biology course, and learning how to properly use a scalpel became his primary desire for 

becoming a surgeon.  Jorge also considered the prominence of becoming a surgeon as his 

identity shifted from middle to high school.  He had been an average student in middle 

school, but when he went into high school, he tried to re-identify himself.  He knew that 

academics would eventually lead to success and he thought about what the most 

prestigious career was, which was a surgeon.  Because of his career goal, Jorge decided 

to declare Biology/Pre-Med as his major of choice. 

During these interviews, some students were very specific about what they 

wanted to accomplish with their degrees.  Other students had a genuine interest in their 

major of choice, but also considered external benefits that could be reaped from a career 

in STEM.  Henry, a geosciences major, talked about how he loved traveling around 

Texas when he was involved in GeoFORCE, a program that he was involved in high 

school that funded him to take geological expeditions around the state.  Traveling around 

the world to engage in geological fieldwork was initially the primary motivator for him to 

choose geoscience as his major. 

 Still, other participants became interested in science and math simply by the 

virtue of conversing with professionals and practitioners in the STEM disciplines.  Ethen 

reflected upon his experiences in the doctor’s office: 

I [developed an interest] in science, I would go with my mom a lot and she has a 
lot of friends for doctors, dentists, orthodontists, and every single time my mom 
tells me… when I would go to the doctor’s office, I would ask, ‘what are you 
going to do?’ And I would have him explain kind of what he was going to do to 
me…Like I would always ask a bunch of questions and ‘till now I like going to 
the doctor’s office.  
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Ethen, therefore, attained a clear career goal of becoming a doctor by asking his doctor 

questions since an early age.   

 Several of the participants became interested in STEM and chose their majors by 

establishing a life goal before coming to college.  Others are intent on learning a specific 

skill that they will be able to accomplish by being in their major.  Finally, some 

participants also decided upon their career choice by speaking with STEM professionals.  

In sum, establishing a career choice or accomplishing a life goal was a powerful theme 

that emerged regarding how students became interested in the STEM disciplines. 

 STEM IS PRACTICAL, HANDS-ON, AND A HOBBY.  Several of the participants 

mentioned that they enjoyed being in the science and math disciplines due to the 

practicality and hands-on nature of those subjects, which also connected with hobbies and 

activities outside the classroom.  Interestingly enough, these hobbies, for many of the 

participants, eventually became their major of choice and aspiring career path.  In terms 

of practicality, Francisco described how he started to really appreciate calculus when he 

found its applicability.  He said, “When calculus started it was actually applications of 

things, it wasn’t just ‘2X+3=5’ stuff like that. It was actually real things that people use 

in their everyday lives that I found it to be interesting.”  As such, Francisco really started 

to enjoy doing calculus when he moved beyond the abstract into things that he could do 

with it. 

 In addition to its practicality, the STEM disciplines also drew other students who 

appreciated a more hands-on approach.  All twelve participants listed on their pre-

interview questionnaire that they learned well visually and tactically, while less than half 
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agreed that they learned by listening.  When asked what drew him to a STEM discipline, 

Mateo responded: 

Definitely like the hands-on approach. In physics when we were like, let’s figure 
out how we’re going to do projectile motion, it’s like here we’re going to do a 
rocket so let’s figure out where your rocket’s going to land without counting wind 
and stuff.  If I’m able to see it on the board like, I can’t do problems if they are 
just telling me steps like I need to write it down. I can’t do it without seeing the 
stuff. If we can touch it, it’s even better for me. 

 
As an architectural engineering major, Mateo explained how a visual and hands-on 

approach helped him learn the concepts better.  Ethen, an aspiring doctor, agreed with 

Mateo’s assessment about how learning from such an approach is also more beneficial 

from a medical perspective.  He said, “I did the health science and technology career. 

And I really liked all of the medical side of the science, because it’s more hands-on, it’s 

more interactive rather than going through lessons, discussions, and all of that.”  Vincent 

also concurred and mentioned in his interview that he never got a chance to dissect a frog 

because he was always moving from place to place, but it was those type of practical, 

hands-on approaches that got him excited and made him want to major in STEM. 

 Thus far, the hands-on approach that has been discussed has mainly been within 

the classroom.  Several of the students, however, also talked about how getting out of the 

classroom and going into the world is what really stimulated their direction towards the 

STEM disciplines.  When reflecting upon what he remembered most about his aquatic 

science course in high school, Mateo talked about how his teacher was funny and 

unpredictable.  She would frequently come to class and announce that they would be 

taking a field trip that week, and that is what he really enjoyed about the class. 
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 Henry, a geosciences major, picked his field of study specifically because he 

could not see himself confined to a limited space.  He stated: 

Well, what made me like my major is that you’re always out there like in 
somewhere in the world like studying. Like, I’m not that the kind of person that 
can just be sitting down in an office, so like by knowing that that made me like 
choose that major, ‘cause I don’t think I can be like a lawyer or something like 
that just sitting down. Well, this is like a fun major like when you got a job like 
you can go to parts of the world. Like that’s what I want to do, travel the 
world…actually exploring the world and things like that. 

 
Henry’s dream has been to get out into the world and explore.  Through his major in 

geosciences, he is able to do combine both a practical and approach into his work. 

 While some students, like Mateo and Henry, enjoyed exploring the outdoors by 

going on field trips and doing fieldwork, other students had indoor hobbies that prompted 

them to lean towards their interest in STEM.  Ian, an electrical engineering major has 

always liked playing around with computers.  Growing up, he played a lot of video 

games which he feels probably influenced his interest in technology and engineering as a 

profession.  When he was in high school, he would take apart computers, put them back 

together, and would serve as a “technical support guy” to his parents and friends. 

 Ian was certainly not the only participant to mention computers/video games as a 

big influence on his decision to pursue a STEM major and career; in fact, five out of the 

twelve participants also mentioned something related to computer/video games during 

their interview.  Ricardo, for example, attributed his development of spatial and 

reasoning skills to a game where “blocks are rolling at you and you have to figure a way 

to blow them up one at a time in order to get them all to not crush you as they’re rolling 

towards you.”   
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 Jordan, a computer science major, explained how he and two of his “gamer” 

friends would go create their own video games during lunch: 

In junior high, me and two other friends, who were like hardcore gamers…we 
were like one of those Nintendo nerds, um we – my favorite game in junior high 
was Paper Mario. What we did was we made like a little booklet and designed 
like our own version of Paper Mario and we made like our, we drew the levels, 
we made enemies, so I enjoyed that a lot. I really, that was a really fun time in 
junior high. Like, during lunch we’d go to the library and just like continue 
writing, making levels and that was probably the very start of like, developing 
games that I did.  

 
Although Jordan’s interest in game development started as early as middle school, it 

continued throughout high school and is still a part of his life today.  He joined an 

organization called Electronic Game Developers Society (EGaDS) and he is planning on 

completing the Computer Science Game Development Certificate offered by the 

department.   

 As discussed in this section, almost all of the students started out leaning towards 

the STEM disciplines because they liked the practical, hands-on approach; this was an 

area that many felt like they could not get from other subjects.  This is consistent with 

past research (see, for example, Gurian & Ballew, 2003; Lewis, Hitch & Walker, 2006), 

which has demonstrated that boys tend to prefer a visual and tactile approach to learning.  

For several of the participants, they took their affinity for this method of learning further 

by developing it into a hobby (e.g., traveling, creating video games, doing puzzles, etc.).  

Finally, some of the students’ hobbies became their majors. 

 K-12 EXTRACURRICULAR STEM ACTIVITIES.  Out of the twelve participants, 

eight mentioned involvement in extracurricular STEM clubs, organizations, or activities 



 133 

as influential in how they ascribe meaning to their science experiences.  Three students 

delved deeply into how their perceptions and choices about STEM were directly related 

to their pre-college extracurricular STEM activities.  Francisco, a chemistry major, 

discussed how his involvement with a program called TEXpert changed the course of his 

pathway to college.  According to Francisco, TEXpert was an engineering program at 

UT–Pan American in which he enrolled in ninth grade, and he was able to take 

engineering courses as a high school student.  He said, “In TEXpert we took some 

physics, we took engineering programming, and all those classes. We were challenged to 

do more than any other high school student.”  Despite the fact that the course credits he 

obtained throughout this program were not transferrable to UT-Austin, he encountered 

rigorous coursework that he believes prepared him for college.   

 While some students, like Francisco, were able to take community college classes 

through specialized STEM programs like TEXpert, other students were able to participate 

in summer STEM opportunities.  Henry, a geoscience major, participated in a summer 

program called GeoFORCE while he was in high school.  GeoFORCE is “a selective 

outreach program of the Jackson School of Geosciences designed to encourage students 

from minority-serving high schools in rural South Texas and inner-city Houston to take 

on the challenges of a rigorous math and science curriculum, to pursue higher education 

in these fields, and to enter the high-tech workforce” (GeoFORCE, 2013).  Henry applied 

to the program when he was in the eighth grade and he participated in the program for 

every summer during high school.  Through GeoFORCE, he embarked on geologic field 

trips throughout the state of Texas and received specialized mentoring from university 
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faculty, research scientists, and industry partners, such as Shell, ConocoPhillips, Baker 

Hughes, and ExxonMobil.  He also received a full-ride scholarship to the Jackson School 

of Geosciences, which made all the difference for Henry’s academic and career 

trajectory.  Henry explained,  

Well being part of [GeoFORCE] they gave me a scholarship, they actually gave 
me a full-ride here at UT, so that’s why I chose like even though I like the 
geosciences, they have an excellent program and well I just want to keep being in 
that program, and maybe even be a counselor there. 

 
As such, it is interesting to see how extracurricular pre-college STEM programs with 

financial incentives such as GeoFORCE can be exceptionally persuasive for students like 

Henry to claim a major in STEM.  It is also important to note that Henry described his 

interest in being a counselor in the program and give back to the program and community 

that has made such a significant impact on his life. 

 Both Francisco and Henry described pre-college STEM experiences that were 

partially or directly linked to college.  At the same time, other students discussed 

influential STEM experiences that had no association or linkage with postsecondary 

education.  Ian, for example, described how he decided to join the robotics team because 

his chemistry and AP biology teacher (with whom he was very close) was the advisor for 

it.  According to Ian, his teacher hand-selected her top students to be a part of the robotics 

team, which was created by invitation.  As part of the robotics team, he and his team “had 

six weeks to build a robot based off of games and instructions,” and they had to figure out 

solutions in order to be able to score points.  One of their tasks, for example, was to make 

it so that the robot could shoot a basketball into a net.  Through this experience, Ian 
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realized that he a has a passion for creating, building, and solving problems, which was 

evident in his interest in becoming an electrical engineering major. 

 This section explored the powerful role that pre-college extracurricular STEM 

activities played on students’ perceptions of STEM and their eventual choice of major.  

For some students, these extracurricular activities were as simple as bridging college-

level courses within a high school curriculum.  Other students were able to participate in 

career-specific programs that offered exposure to world-class faculty and research 

scientists as well as providing financial incentives.  Finally, some students were also 

involved in STEM clubs and organizations that did not have a direct tie to college, but 

were still influential in their development in pursuing a STEM degree in college. 

 PURSUIT OF TRUTH.  When asked why they became interested in STEM, six of 

the twelve participants mentioned the search for truth as the primary reason for why they 

wanted to be a part of the scientific community.  The meaning of the search for truth, 

nonetheless, differed from individual to individual, often influenced by their background 

experiences and their course of study.  Among this group of participants, four sub-themes 

emerged related to pursuit of truth: 1) pursuit of the truth regarding the biological world 

and the human body; 2) pursuit of the truth about the physical world; 3) pursuit of the 

truth related to technology and human inventions; and, 4) pursuit of the truth as seen 

through research. 

 The first topic to be discussed is the pursuit of the truth regarding biology.  

Vincent, an undeclared/pre-pharmacy major, stated he has to study harder than others to 

do well in school, and he always wondered why this was.  Consequently, one of his life 
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goals is to develop some type of drug that can enhance intellectual performance.  His 

describes the importance of his search for truth, which is predominantly biological, by 

stating, “I think it’s just something that we should all know as, as human beings. I mean 

this is the basis of what we live by. I think it’s something that goes overlooked. I think 

that it’s important for us to know, not only where we come from or like what drives what 

we do every day, but just how we work.”    

 Similarly, Arturo, a proud physics major, described the search for truth in the 

physical world as what drew him to his major.  He said, “I think it’s the search for higher 

truth that got me interested [in STEM].  I mean physicists – deal with how those small 

part have small parts and how those small parts interact. I think that there is a 

great…secret within the physical world that it is more important than anything an 

engineer can be doing.”  According to Arturo, therefore, learning the truth about the 

physical world is what primarily draws him toward the scientific community.  He 

separates scientists from engineers because he believes that scientists care more about 

finding the “secrets to the physical world.” 

 Ironically, Gabriel, an engineering major, also discussed the search for truth as 

what pulled him towards STEM.  His take on the search for truth, however, differed from 

Vincent and Arturo’s because Gabriel was interested in technology and how electronics 

work.  Gabriel also specifically discussed research as an avenue towards discovering how 

things work: 

The research has been mostly what’s attracted to me towards engineering…I 
remember when I started learning music I had an amplifier, a guitar amplifier, and 
I just started to do research on how it worked. I didn’t get most of it but I 
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remember that. Since then I have been interested in how things worked… 
computers, printers, just any electronic thing. 
 

Gabriel was not alone in terms of placing importance on research.  Another student, 

Henry, also provided further insight into why research and science were so important to 

him.  He said, “I’m more into like I have to see to believe it, so being in science you can’t 

believe in something that is not proven, so that’s what I like about science.”   

 Henry was also heavily influenced by one of his geoscience professors, who was 

known for challenging a predominant theory in the field.  His definition of the search for 

truth, therefore, was further expanded by the assumption that theories can be contested 

and defied.  He said, “So I also like to challenge things and well when I saw [my 

professor] like challenging all those theories and laws like it made me realize that like 

this was the perfect field for me.”  Henry’s passion for the STEM disciplines, therefore, is 

predicated upon two basic assumptions: first, STEM fields are committed to the pursuit 

of the truth via research; and second, STEM theories and laws can be challenged, 

debated, adapted, and modified in the process of searching for truth. 

 Even though the topic of research was brought up by a few of the participants, the 

general consensus was that no one had a firm grasp of what it was or how to do it.  

Within the first few weeks of being at the university, nevertheless, the majority of 

students already observed how research was central to the university’s mission.  Because 

of the university’s focus on research was evident, many of the students became interested 

in it.  Jorge, for instance, stated in his interview: 

I never really considered research at all up until I came to U.T and research was 
such an integral part of the university. Yeah but my thoughts on research are I’m 
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interested in research, never really have like done it before, so I’m not really sure 
of what my first impressions are of it.  
 

As such, Jorge described an interesting phenomenon in relation to his interest in research 

and the pursuit of truth: he understands the importance of research, but he is not 

completely clear about what it entails.  As will be observed in the next chapter, this lack 

of clarity about research is often remedied during their first semester in college. 

 In conclusion, the pursuit of the truth was different for each student depending 

upon his personal background, influences, and interests.  Nevertheless, advancing their 

own knowledge and understanding of the world by seeking the truth remained a common 

and powerful theme among the participants. 

 DESIRE TO HELP PEOPLE, SOCIETY, AND THE WORLD.  For a number of students 

in the study, altruistic intentions influenced them to become interested in the STEM 

disciplines.  As mentioned in the last section, Vincent’s personal experience struggling 

with his academic work has caused him to want to go into pharmacy to create a drug that 

can help other children and students that have a tough time focusing in school.  Vincent is 

not alone in wanting to create something to help people and society.  Gabriel, an 

aerospace engineering major, also entered his field due to his interest in inventing a 

product or technology that will help society become more effective and efficient.  He 

wanted to get an engineering degree because it is “a very versatile degree to get” that is 

not limiting, and would allow him to fulfill his dream of designing something important 

for society. 
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 Ethen, a biology/pre-med major, also went into his field of study because he 

wanted to help people.  His method of doing altruistic action in the world, however, was 

through medicine rather than inventing something.  In his reflection, Ethen stated, “I 

usually help people.  I do a lot of volunteering with my church, so that got, that got 

embraced in my mind and I just embraced the idea of helping others, liking to help 

others, and I would like to help them through [medicine].”  Ethen’s interest in medicine, 

then, is partially motivated by helping people with their health concerns, a value that he 

has held since a child growing up. 

 While some students mentioned helping people or society as an added plus to 

their career goals, other students held this principle as the underlying reason to why they 

entered the field.  Arturo said, “I liked helping people and I think that the basis, the 

reasoning behind me going to science, the underlining reason, is that it’s something that 

I’m good at and it’s something that can potentially help people in the world, which is 

something that I would be interested in doing.”  He developed this imperative of wanting 

to help people when he was 16.  He had a job at Taco Cabana and worked there for a year 

and a half.  Although he quit when he was a senior, he learned an important lesson about 

what really mattered to him: 

What I got away from that is that, that is not a job you ought to be having. I mean 
in the United States you can get away without having a college degree and still 
make it out all right. It is just so much things you have to deal with and I realized 
at the end of the day you could help out a customer but there is nothing that you 
can do like, you didn’t save the world by working at Taco Cabana. 
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As Arturo alluded to, his problem with working at Taco Cabana was not so much the pay 

or the challenge of the work, but rather that he would not be maximizing his potential to 

help others or (as he says) “save the world.”   

 As discussed, several of the participants mentioned altruism as a primary 

motivator for engaging in the STEM disciplines, which is consistent with the results from 

Carlone and Johnson’s (2009) study on why women of color entered into the field as 

well.  Some students wanted to help society by inventing something.  Others wanted to 

help people by making them healthier or cleaning up the environment.  Nevertheless, all 

these students shared one common goal: to make the world a better place. 

THE EFFECT OF PARENTS AND SIBLINGS.  For some of the students, family 

members engrained the importance and relevance of science and math in them for as long 

as they can remember.  Mateo remembers how his grandmother would always tell him in 

Spanish that even though their family may not always have the best memory or learn the 

quickest, they were always skilled in doing math and solving problems: it was in their 

blood.   

Ian shared a similar story in his own reflection about his affinity towards the 

STEM disciplines.  In his extended family, Ian and his brothers are the only ones who 

have gone to college.  None of his other cousins and uncles ever enrolled in 

postsecondary education, so there is a big academic gap between his immediate and 

extended family.  His brothers, a dentist and accountant, both majored in STEM 

disciplines and currently work in science and math fields.  When Ian decided to become 

an engineer, his mother and brothers all approved because “math and science have 
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always…run in my family.”  Due to this perception, they were all confident that he would 

succeed in his quest to become an engineer. 

  Through their professions, parents also heavily influenced several of the 

participants in their perceptions of the STEM fields.  This effect was achieved by both 

parents who are STEM professionals as well as parents who are not.  Francisco, an 

aspiring petroleum engineering major, discussed how his dad, who works in a petroleum 

factory, got him interested in petroleum by simply talking to him about his job.  Even 

though his dad is a laborer and not directly involved in the scientific aspect of science, he 

sparked an interest in Francisco that pushed him to pursue a career related to petroleum. 

Mateo’s dad, a geologist, was able to have an exceptionally strong influence over 

Mateo at an early age.  In Mateo’s reflection, he said:  

Yeah, I mean, my dad’s a geologist so he would take me all of the time to like his 
fairs, during the summer he would take me to his work so I would get to see what 
he does. We would also go sometimes, because I was actually a boy scout too, 
and he would like do the geology merit badge or something like that and we 
would go to like a rock quarry and go look for fossils and stuff like that. So, I 
loved doing that.  I remember when I was younger because my dad was a 
geologist, and then my dad always used to say that he was the first scientist in his 
family…and I was like, maybe I want to be a scientist when I grow up ‘cause my 
dad’s a scientist and I was like, I do like science so… 

 
Mateo, then, was able to partake in many of the fun activities and benefits that his dad 

was able to enjoy as a geologist, which prompted him to take an interest in a STEM 

career.  Furthermore, Mateo’s motivation for becoming a scientist stemmed from early 

family roots.  Not only did his grandmother tell him that math ran in the family, but his 

father was the first scientist in the family.  Because of this, Mateo wanted to continue the 

family tradition by remaining within the STEM sector. 
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Just as how Mateo was influenced at an early age because of his father’s 

profession as a geologist, Jorge was also affected in a similar way by his mother because 

she was a math teacher.  Jorge was able to reap several benefits because of this.  First, he 

was able to interact with all the teachers who he would get to have later in his education.  

Second, his mom was able to take a more intrusive approach to his education because she 

had a personal connection with his teachers.  Finally, and perhaps most importantly, she 

would assist him with math and teach him beyond his grade level because she knew the 

curriculum and state standards in that subject area.  As such, Jorge, to a certain degree, 

was also pushed towards STEM because he was set up for success in his math courses. 

 In addition to parents, siblings were also cited as important to students’ 

perceptions of STEM.  Interestingly enough, all siblings that were mentioned throughout 

the course of this study in terms of affecting their perceptions on STEM were men.  

While some of the siblings encouraged the participants to pursue a STEM degree, others 

put in a word of caution.  Ian, for example, said: 

Um, well [my brother], the one who was actually an engineer told me like, I hope 
you like it because it’s a lot of math. Like, he kind of discouraged me a little bit to 
not choose engineering, but he said if you like it then go for it, but he kind of 
described it as yeah it’s pretty tough, you know, I didn’t like it because it was so 
much math. So, that’s why he left.  

 
In this particular case, Ian’s brother provided guidance to him about what he should 

expect in becoming an engineering major.  He shared his personal experiences and 

described why he did not like it.   

 Ian’s brother was very direct about his experiences and his advice.  Other siblings 

provided guidance in a more subtle way.  Jorge’s brother worked at a veterinarian’s 



 143 

office and would share stories about work with him when he returned.  In his stories, he 

would use a lot of medical terminology and talk about how he would conduct procedures 

or implement certain skill sets that he had gained from just being in the work force within 

the medical field.  Because of this, Jorge became interested in medicine and he wanted to 

develop the knowledge, skills, and vocabulary that his brother was using to describe his 

job. 

Some participants decided to major in their field of study because they, like Jorge, 

wanted to be like their sibling.  Jordan’s brother got him excited about computer science 

when he would come back from college for the holidays and teach him what he learned.  

In his reflection, Jordan said: 

Well my brother was a computer science major and he would teach me like, when 
he would come down, he would show me like programming and all that stuff and 
what he learned in college. I found that interesting. And then from my 
programming class I took senior year it just all helped me like decide that I 
wanted to be a computer science major. 

 
In Jordan’s case, his brother really piqued his interest in computer science by showing 

him the knowledge and skills that he gained from college.  Due to the fact that Jordan had 

his older brother as a role model, he was able to have some guidance in helping him 

choose his major. 

This sub-section explored the important roles that parents and siblings played on 

influencing the participants’ perceptions and experiences with STEM.  While some 

parents and siblings were able to influence their children from directly within the STEM 

circuit, others were able to do so without having any serious connection to STEM.  
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Regardless of their positionality, the data from this sub-section shows that family matters 

in how students ascribe meaning to their science experiences. 

 “THIS IS JUST HOW I THINK.”  While this section has been dedicated to 

exploring what factors drove participants to major in STEM, several students suggested 

that there are unexplainable reasons and that science and math are innately easier for 

them.  Francisco, for example, simply said, “I don’t know, maybe it’s different on every 

person, but for me [math and science] are easier for me.”  Ian expressed similar sentiment 

as Francisco: “I mean, I just like working with numbers I mean that’s the thing I’ve 

always liked. I don’t know how or why; I was just always attracted to it, that’s how I 

basically knew that’s what I’d end up doing.”   

 Other participants compared their experience in STEM to subjects such as English 

or history.  For example, Jordan discussed his affinity for math: “Since I’m really good in 

math, math was really the only ‘A’ I got in my freshman year. So that was like the only 

easy 100; everything else was like, borderline like ‘A’s’ and English was like a 70.”  

Several other participants also concurred with Jordan; even though the STEM subjects 

were easy for them and they did not need to put forth much effort, other subjects proved 

to be difficult for them to perform well in.  Mateo, an architectural engineering major, 

who struggled severely with reading and writing (to the point where his mother brought 

in a tutor specifically for English) just clicked with math.  As he said, “numbers actually 

just make sense.” 

 Most students did not really have an explanation as to why STEM subjects were 

just easier for them.  Ricardo, however, tried to offer an explanation for math: 
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 In math, there is a logical way of thinking through things. Whereas sometimes in 
[other subjects] there’s logic sometimes, but at times there is kind of a hack and 
slash way through problems or processes, where in mathematics you have to think 
about things more abstractly and it’s right or wrong. 

 
Whether or not there is sound logic to the reasoning behind Ricardo’s explanation for 

why some people may be geared towards STEM, several participants explored the 

possibility that that is just the way it is. 

 EXCLUSIVITY AND EMPOWERMENT.  Another sub-theme that emerged in terms of 

why students became interested in the STEM disciplines was exclusivity and 

empowerment.  Students shared that they became interested in the STEM disciplines 

when they found that they had knowledge and skills that were difficult for others to 

obtain.  They enjoyed being able to do things that others could not because it made them 

feel empowered in their own knowledge.   

 Jordan, a computer science major, discussed how he slacked off all throughout 

elementary, middle, and most of high school because he had the intelligence to get away 

with not having to reading or studying.  He said that he never studied for calculus or 

physics even though they were the hardest subjects for everyone else.  In his reflection, 

he stated: 

When she’d give us the [calculus] homework I would do it during class in the 
same day and complete it there. It was so easy, and on my transcript I have a 105 
in that class because when she’d give the test, since the average student would get 
like 40’s and 30’s because they’re all struggling in calculus, I’m able to get a 100 
in the class and also the extra credit that she added to give the students a chance to 
pass. So that’s the curves because everyone was failing. I was like the only one 
with like a 100 and I was the envy of the class. 
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As Jordan described, he was able to do calculus homework and receive perfect scores on 

tests without exerting any effort.  Because of this, he felt empowered by his own 

intelligence and enjoyed being the envy of his classmates. 

 Arturo also shared a similar story.  In his interview, Arturo discussed how he 

always felt excluded by his classmates in school.  When asked why he chose to be a 

physics major, he answered, “I like the power that is has, that you can know that this does 

this, why, and the reasoning behind it.”  He expanded further, “I remember in elementary 

school, I can’t remember what the problem was, but everyone in the class got it wrong 

and I had it right and I kind of liked that feeling because I was always like ostracized so I 

was like, I got something right.”  Arturo connected with math and science because he was 

able to do what others could not, which made him feel like he was connected to his 

classmates, his school, and his learning community.  Since he was usually ostracized 

from social activities and was more of a loner, he enjoyed feeling like he was important 

due to his fluency with math and science. 

 Jordan and Arturo were not the only ones who pointed out feeling empowered by 

their connection with math and science.  Jorge, a biology/pre-med major, explained how 

he values knowledge and all basis of knowledge because he liked being the one that knew 

the answers.  An avid member of his school’s trivia team, Jorge also enjoyed using his 

position of power to help others.  He reflected upon how many of his classmates would 

ask him for help or advice because he had a large “pool of knowledge.”  Since most of 

science is fact, he was “drawn to it because that was the subject where you could study, 
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and if you studied enough, you’d know all aspects of your field.”  He enjoyed learning a 

lot of technical material so that he could expand his knowledge base to help others. 

 Ricardo, a math major, took on a different approach than Jorge although he also 

felt empowered to help people.  What Ricardo liked about high-level abstract math was 

that not many people could do it or understand it, but that there was this “logical 

challenge between people of a certain intellectual caliber.”  According to Ricardo, math 

is really just a few man-made rules with which you can do so many things.  He expressed 

his clear passion for math because “what’s cool is…that people can take these rules and 

turn them into something that becomes an entire new branch of science,” which in turn, 

helps technology and society progress.   

 This section demonstrated how several of the participants entered into the STEM 

disciplines because of its exclusivity and the sense of empowerment it provides.  

Research has long shown that the STEM disciplines have historically exhibited a pattern 

of exclusivity (e.g., Dumais, 2002; Monkman, Ronald, & Theramene, 2005).  Given this, 

the results from this section confirm that participants are not only (at least in part) aware 

of this, but that it also drives them to want to be a part of it as well. 

 THE UNIVERSAL LANGUAGE.  Another theme that was interesting to note was the 

perception of science and math as “the universal language,” especially for students who 

were born or raised abroad.  Of the twelve participants, four were either born or raised in 

Mexico: Ethen, Francisco, Gabriel, and Henry.  While Ethen and Francisco attended 

public schools in Mexico that taught purely in Spanish, Gabriel and Henry attended 

private schools in Mexico that were bilingual in English and Spanish.  It is further 
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interesting to note that Ethen and Francisco were the only two students to talk about 

science and math as the universal language, and that they were also the only two 

participants in this study who learned English after elementary school. 

 Ethen and Francisco were the only two students who commented in relation to 

this theme; nevertheless, their perceptions were slightly different.  Ethen discussed how 

he excelled in math because the content was easier in the U.S. compared to Mexico.  He 

said, “I actually believed that the courses were easier here in the US. Since over there 

they taught me geometry in second grade, so when I came here I already knew 

everything, which is why I think I got a higher score in math and science.”  In Ethen’s 

case, because the math and science content was directly transferrable (and according to 

Ethen, more rigorous in Mexico), he was able to fare well in those subject areas. 

 Similarly, Francisco also discussed how he “always liked problem solving” and 

that was something that he was able to continue to do in the U.S.  In addition, though, 

Francisco directly mentioned the language barrier in other subjects as a hindrance to his 

enjoyment in those classes.  Francisco stated, “My favorite subject was always math, and 

it has always been like that since I was over there and moved here. I guess because it’s 

not related to the language, English, that’s why since I moved here it’s always been my 

favorite subject.”  Francisco went on to discuss how he would feel especially confused in 

subjects like English or history because he had trouble understanding the English 

language.  When Francisco moved from Mexico to the U.S., he was directly immersed 

into classes taught completely in English.  As such, he initially struggled with his 

academic work as will be further explored in the next section focused on intersectionality. 
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 As discussed in this section, the two students who learned English after 

elementary school cited their attraction to science and math due to those subject areas 

being the universal language.  While Ethen focused on the transferability of math and 

science content, Francisco explicitly discussed his affinity for subject areas that did not 

require much use of English.  For both these students, nonetheless, language played a role 

in their perceptions of STEM and how they ascribed meaning to their STEM experiences. 

 MONEY/JOB MARKETABILITY.  Surprisingly, only four of the twelve participants 

mentioned money or job marketability as a reason for entering the STEM circuit.  Gabriel 

only made a nod at the job marketability by saying that part of his draw to engineering 

was its versatility.  He did not, however, mention money throughout his entire interview.   

 Nolan, on the other hand, was much more blunt regarding his desire for a well 

high-paying career, as may be observed in the following conversation: 

 CL: How did you find your way to computer science? 
NP: Let’s see, I was researching at the time like job outlooks and it looked pretty 
good on technology and I mean I liked it.  
CL: So what were you considering when you were choosing a major?  What like 
were you thinking about? 
NP: Getting a job and money. And I thought [computer science] would be 
something that I would like to do, ‘cause you know how they say you should do 
something that you like. 

 
As such, Nolan clearly thought about both money as well as job marketability.  It was a 

combination of these two elements that guided him toward computer science.  While 

Nolan also mentioned job satisfaction and doing something that you like, it came as more 

of an afterthought than an aspect that was prioritized. 
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 Henry also joined Nolan in being upfront about finding a job that made money 

and would be high in demand.  He said, “I want to get a good job, a good paying job, 

because like I guess I just want to help my family…for example, right now I know that 

most of the geologists working for the petroleum companies they’re retiring, so they need 

a lot of people right now so they’re recruiting a lot.”  Similar to Nolan, Henry also talked 

about finding a job that he genuinely liked and evoked his passion as well.  In fact, he 

mentioned the importance of “having fun” with his career several times throughout his 

interview.  Nevertheless, money and job marketability were important factors in drawing 

both participants to the STEM disciplines. 

 It is interesting to note that out of the twelve participants, four came from low-

come families who made less than $15,000 a year.  Both participants who mentioned the 

importance of money were from families within this low-income pool.  While no results 

can be conclusively drawn, it may suggest the possibility that students from low-income 

families place consideration on money and job marketability, which may, at least in part, 

explain their attraction to the STEM circuit, which offers them both high compensation 

and job security. 

PROCESS OF ELIMINATION/CHOSEN BY DEFAULT.  As already demonstrated, 

participants became engaged and interested in the STEM disciplines through a variety of 

reasons, such as their K-12 STEM teachers, career options, and altruistic motivations.  At 

the same time, some students also explained how they just “fell into it” and chose to 

major in STEM as a default.  Some students, like Jordan, listed out all the possible career 

options and started eliminating them one by one.  In his reflection, Jordan said: 
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One of the reasons that I chose computer science was because…I was like, I don’t 
know what I’m going to do…I thought about doing business, but then I was like I 
don’t like…the way that business people work. It looks pretty weird. I looked at 
like accounting, but I was like that’s too much; it sounds boring. And then I 
looked at like a lot of different majors and thought like if I could this but I didn’t 
really like any of it, like architecture, it felt like I wasn’t like I wouldn’t be able to 
do it. I couldn’t see myself doing architecture. I couldn’t see myself doing 
anything. And then, I looked at computer science and my brother was taking 
computer science. I looked at that and I found it pretty interesting and it was the 
only thing I could see myself doing in the future for the rest of my life. 

 
In Jordan’s case, he looked at a variety of different potential concentrations throughout 

high school, such as business, accounting, and architecture.  At the end of the day, 

though, he asked himself what he could realistically see himself doing for the rest of his 

life and he came up with computer science.   

 Some of the participants who had older siblings who were college graduates or 

working professionals were able to leverage and use their social and cultural capital to 

inform their decision for entering the STEM disciplines.  Ian, an electrical engineering 

major, actually wanted to be an accountant when he was in middle school.  He changed 

his mind and decided that he wanted to become an engineer in high school after speaking 

to two of his science teachers who were former engineers.  His brother started out as an 

engineering major but did not like it because it involved too much math, and he ended up 

transferring out of engineering.  He cautioned Ian that if he were to declare engineering 

as a major, he would have to do a lot of math, which actually, in turn, motivated Ian even 

further to pursue engineering because math was his favorite subject. 

 Unlike Jordan and Ian who both considered non-STEM majors (such as business), 

for others, choosing something outside of the STEM field was not even a consideration.  
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Gabriel, an aerospace engineering major, discussed how he was heavily influenced by his 

parents to choose a career path in STEM.  His mother is a chemical engineer and his 

father manufactures electronic parts so he always considered a career involving math, 

science, and technology.  He said, “I just knew what they did, like looked at it, and I 

thought that was for me. So, yeah I never really considered any other area.”  Because of 

his parents’ connection to the scientific community, Gabriel never even thought about 

doing anything else other than engineering, let alone anything outside of the STEM 

disciplines.   

 Finally, Arturo stumbled into his major because it’s the only area where he would 

get to make a desirable impact with his knowledge and skills.  He said, “I guess it’s also 

because I don’t see myself doing anything else like, where else do you get to discover 

something and make an impact? I don’t see myself as a businessman, or a lawyer, or a 

politician, or anything else.”  Arturo, similar to Gabriel, ended up majoring in physics 

because he did not see himself fitting into any other community other than the scientific 

one.  As such, he narrowed down his major by a process of elimination based off of his 

talents, values, and intentions. 

 In conclusion, this sub-theme explored how some students became interested in 

STEM or chose their majors by the process of elimination or by default.  Some students 

considered several STEM and non-STEM options while others only looked within the 

STEM disciplines.  Still, there were some students who knew what they were going to 

major in since they were children and never considered any other option. 
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 SUMMARY.  This section examined pre-college STEM perceptions and 

experiences of first-semester Latino men majoring in the STEM disciplines.  Twelve 

emergent themes were also explored:  1) the influence of K-12 STEM teachers; 2) pursuit 

of a career or life goal; 3) perception of STEM as practical, hands-on, and a hobby; 4) K-

12 extracurricular STEM activities; 5) pursuit of the truth; 6) desire to help people, 

society, and the world; 7) the influence of parents and siblings; 8) “this is just how I 

think”; 9) exclusivity and empowerment; 10) the universal language; 11) money/job 

marketability; 12) process of elimination/chosen by default.   

The themes are presented throughout this chapter in order of relevance and emergence.  

The purpose of this chapter was strategically done to solely present the findings with 

minimal interpretation.  My interpretations and analyses will be the core focus of Chapter 

6. 

The Effect of Pre-College STEM Experiences on Students’ Science 
Identities 

 This section will utilize Carlone and Johnson’s (2007) science identity framework 

to examine pre-college STEM perceptions and experiences.  The science identity 

framework consists of three parts: recognition, competence, and performance.  The 

findings will be presented in this order because analysis of the data demonstrated 

recognition as the most emergent theme and performance as the least emergent theme.  

As Carlone and Johnson (2007) noted, recognition, competence, and performance overlap 

each other; consequently, I had to enact some of my own interpretations and opinions in 

categorizing and differentiating between the themes from this section. 
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 RECOGNITION. According to Carlone and Johnson’s (2007) article that presented 

the science identity framework, the notion of recognition examines whether a person 

considers himself as a science person and whether others view him as a science person.  

Given this, the theme revolving around “recognition” is further parsed into sub-themes 

that serve to explain how the participants are recognized as STEM people by a variety of 

people: teachers, friends, classmates, peers, and themselves.   

 Recognition by Teachers.  Ten out of the twelve participants mentioned that their 

K-12 teachers recognized them as “STEM people.”  This recognition came in various 

forms and methods.  Ian talked about how he realized his teacher saw him as a science 

person when she recruited students to take her AP biology course.  She only spoke with 

people who she believed were capable of handling the workload and who possessed the 

intellectual caliber to be successful in that class.  Ian said, “She motivated us to make 

sure, you know, to step our game up.”  Considering the AP biology teacher only asked 

nine students to be in her class, Ian felt like she definitely recognized his talent and 

competence in the science field. 

 While Ian’s teacher recognized him as a science person by actively recruiting him 

to be in her AP biology course, Jorge’s teacher showed recognition of his scientific 

abilities by nominating him for awards.  Jorge showed extreme confidence in the way in 

which his teachers regarded him.  He claimed that his teachers thought of him as 

“successful, very caring, responsible, and intellectual.”  While he was nominated for 

several awards such as the leadership award and community service award, he was also 

consistently nominated for and awarded the science student of the year award.  Because 
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of this, Jorge’s science teacher showed him that she recognized his scientific abilities by 

publicly awarding him accolades from the science department.  

 For other participants, their teachers used less formal methods to show their 

recognition of students’ stellar performance in the STEM fields.  Ricardo reflected upon a 

computer science teacher that allowed him to do whatever he wanted in the class once his 

work was done.  Because he was working at a much quicker and effective pace in 

comparison with his peers, she differentiated her instruction for him and allowed him to 

create his own projects and conduct his own research.  In addition, he was given the 

opportunity to advance to later learning units as soon as he was done, so he ended up 

completing the entire year’s work within a matter of months.  According to Ricardo, this 

method of learning was really effective because by letting him go at his own pace, he 

ended up learning more than he would have if he had been forced to stay on pace with the 

rest of the class.  As such, Ricardo explained that his computer science teacher 

recognized him as a science, math, and tech-savvy person because she trusted him and 

offered him the flexibility of learning at his own pace. 

 Ironically, Arturo believes that his teachers recognized his competence in science 

by stifling his participation in class.  He stated, “Like I always had the nature, if I knew 

the answer to a problem I would just answer it right away, so everyone definitely knew 

that. It was funny because teachers would actually prevent me from answering anymore 

just because I was so ahead of the ball and I knew what I was doing.”  Arturo’s teachers, 

then, were certain of his science and math abilities because he had shown his competence 

through performing in class by answering questions and participating.  As a result, his 
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teachers asked him not to participate in an effort to involve others about whom they were 

less confident. Though this is different method of showing recognition of a student’s 

science and math abilities, it is how Arturo realized that his teachers viewed him as a 

science and math person.  

 Recognition by Friends, Classmates, and Peers.  In addition to being 

acknowledged as STEM people by their teachers, the majority of the participants also 

mentioned that their friends, classmates, and peers recognized their competence in 

science and math.  Recognition by friends, classmates, and peers seemed to be 

demonstrated in one of two ways: through class interactions and through tutoring.   

 Recognition as a science and math person through class interactions happened in a 

variety of ways.  The ability to work through problems quickly was one signal to others 

that the students were good in the science and math subject areas.  Ethen described how 

in the first week of his pre-calculus class, his teacher wrote down five questions on the 

board and the class was given ten minutes to complete all five questions.  They were 

required to show step-by-step the entire process from beginning to end.  While the 

majority of his classmates were unable to complete the five questions in the allotted 

amount of time, Ethen completed the assignment in three minutes.  Shortly after that 

exercise, several of his classmates asked him how he did the problems so quickly and for 

help.  Through this interaction, Ethen felt that he gained the reputation of being good at 

math     

 Mateo described a similar experience in his class, which happened right after they 

had taken their first chemistry test.  He recalls how he was sitting in his chemistry class 
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and everyone around him was talking about how they performed poorly on the test.  One 

of the students asked him what he got on the test, and he told the group that he got a 91.  

They were all shocked and informed him that the class average was a 70.  Then, they 

asked him for his phone number and invited him to study with them and tutor them.  

Mateo said, “Yeah, and through that interaction I’m already tutoring like seven or eight 

people in chemistry.”  According to Mateo, this type of interaction happens very 

frequently at the beginning of the semester in all his classes.  He had the same type of 

experience in his calculus class (a class that he does not feel as strong in compared to 

chemistry) and he also ended up tutoring a group of five classmates. 

 Being asked to tutor was a popular theme that was brought up by over half of the 

participants.  Ethen had a deep reflection about his experience tutoring other students:  

In high school I used to tutor a couple of friends. I was a mentor, they’d give us a 
certain handful group of students and… that’s kind of how I built up that 
reputation; that was my senior year. During the summer…I would tutor my friend, 
she was taking the class with me and she’s not very good in math. So she would 
ask me for help because she knew that I knew how to do it. Then later on in the 
summer my friends wanted me to tutor them for the ALEKS8, because I had 
already taken it. So I would hold little discussion sessions with them and I would 
help them out how to solve the problems, little short cuts here and there. I like to 
show whoever I’m tutoring step-by-step so they don’t get lost. 
 

Through this reflection, Ethen portrayed tutoring and mentoring others as recognition by 

his peers that he was intelligent and competent in the STEM disciplines.     

 Self-Recognition.  The data surrounding self-recognition as STEM people was 

particularly interesting because they represented diverse and opposing views, often by the 

same person. Almost all of the participants, for example, showed extreme confidence in 

                                                
8 The ALEKS test is a science and math placement test that is used by the university in this study. 
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their knowledge and skills in the STEM disciplines while, at the same time, 

demonstrating self-doubt in whether or not they would continue to be successful 

throughout college and in their careers.  The findings from this study, therefore, are 

consistent with previous research (e.g., Jha & Kelleher, 2006; Pollack, 1998; Saenz & 

Ponjuan, 2009) that portrays the double-edged sword and the fear of failure faced by 

Latino men in postsecondary institutions.  

 All twelve participants strongly agreed that that they were good at science and 

eight of the twelve participants strongly agreed that they were good at math in the pre-

interview survey.  These data were also evidenced through their voices.  When asked if 

he considered himself to be good at science and math, Vincent said, “Um, I don’t want to 

build myself up or anything, but I think that generally in high school I was a lot smarter 

than most of the peers that were in the classes with me. So a lot of them came to me when 

they needed help with calculus, so that was something that I was proud and that I was 

capable of helping them in.”  Vincent took a very direct approach in expressing his self-

recognition of competence in his own abilities.   

 Gabriel, while basically expressing the same message as Vincent, took a more 

subtle approach.  In his statement, Gabriel said, “I know I got good grades in math and 

science in high school, and I know that I’m a hard worker.  Even if I’m struggling, I 

know that if I look into it, if I study, if I apply myself, I would be able to overcome any 

struggles.”  It is interesting to note that Gabriel is confident in his math and science 

abilities and he is basing these abilities strictly off of grades; yet, he acknowledges that 

though he generally does well in these subjects, he also struggles at times.  At the end of 
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the day, though, Gabriel believes that his work ethic and dedication to his academic work 

will pull him through any difficulty he may encounter. 

 Other participants were slightly less optimistic.  Many of the students talked about 

how they suffered from poor instructors, lackluster teachers, and terrible schools that 

contributed to their stagnation in college-level science and math courses.  Henry, in 

particular, felt stressed out by the lack of preparation and academic rigor he received in 

high school.  He said: 

Right now I don’t feel ready. I should be taking calculus here at UT and I’m 
taking pre-cal ‘cause I didn’t feel ready where I came from Eagle Pass, so I know 
I could’ve done better but the teachers over there like that’s what kept me back.  I 
feel like here at UT all of the smartest people come from different high schools. 
So here I feel like the dumbest like person because my high school like my 
teachers like some of them, like in math especially, some of them like out of my 
four years of high school, two years I actually learned ‘cause the other 2 years the 
teachers started talking like they wouldn’t teach anything, they just talked about 
sports. So, I ended up just like taking actually like 2 years of math if you put it 
that way. So I feel I need to improve a lot. 

 
It is interesting to note that out of the six students who described feeling severely 

underprepared for college-level math and science, three of them came from the Rio 

Grande Valley.   

 Another student who also felt really underserved from the Rio Grande Valley was 

Ethen.  He talked about how he held himself back from taking calculus because he felt so 

underprepared compared to the rest of his peers.  He said, “Well since in high school, I 

only took one semester of pre-calculus…the second semester we didn’t really do much, 

we were just sitting in class and attendance was our grade. So we didn’t have a 

professor.”  He went further on to explain that the majority of his classmates in his 
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precalculus class did not pass the ALEKS, and even though he had passed it, he did not 

feel like his high school math teacher adequately taught him the fundamentals that he 

would need to be set up for success in college calculus.   

 Nolan had the same realization earlier than the Henry or Ethen.  A native from the 

Valley as well, Nolan found out that the level of education he was receiving was not up to 

par when he attended his Google summer camp.  In his reflection, he stated:   

I know that the level down there in Brownsville is way different from other 
schools in the country. Like in CSSI, the Google thing, I realized like wow my 
high school sucks. I heard about all these other programs that people do and the 
kind of teaching that they do, you know, It’s a lot higher level and I would say 
that’s because since my high school was 99 percent Hispanic, I’m not sure what it 
is, but like a lot of them came from Mexico like every day, because were border 
town and a lot of their parents didn’t go to college. I think the level of teaching 
was maybe dumbed down or something I don’t know. 
 

This played out in his first week of college when Nolan felt the difference in the learning 

climate between his high school and the university.  He recollected how he was regarded 

as a genius in high school, but at the university he was just one of 30 “super smart kids.”  

On one hand, he felt like he was no longer distinguished or special, but on the other hand, 

he felt a sense of relief that he was not alone in his intellect. 

 The self-recognition of personal limitations has also played a role in the 

participants’ doubt in their major choice.  In his interview, Jorge expressed doubt about 

whether or not he could finish with his major in biology, and whether he had what it takes 

to gain admission to medical school.  He said, “[College] has definitely made me 

skeptical, not extremely skeptical, but slightly unsure of my choice of major just because 

so many of the classes I’m going to be taking are science classes and it’s the type of 
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science class that I’ve had no pre-exposure to.”  Surprisingly, Jorge was one of three 

students who expressed doubt about their choice of major.  Everyone else conveyed 

extreme confidence that they would graduate in four years with their major.   

 This section explored how their teachers, friends, classmates, and peers 

recognized the students as science and math people.  In addition, the section also 

discussed how the students recognized themselves as science and match people.  While 

this recognition showed itself in many ways, shapes, and forms, recognition proved to be 

a salient and important factor in exploring how students’ science identities were 

developed and established. 

 COMPETENCE.  Consistent with Carlone and Johnson’s (2009) article, recognition 

was the most powerful and salient aspect of science identity in this study on Latino men.  

Competence, nevertheless, also emerged as a theme in this study.  According to Carlone 

and Johnson (2009), a scientist steeped in competence “possesses scientific knowledge 

and abilities, and is motivated and curious to understand the scientific world.”  As 

previously mentioned, all three aspects of science identity overlap.  Competence and 

performance, however, are particularly similar and, at times, very difficult to segregate.  

Carlone and Johnson (2009) specifically discussed competence as related to academics 

while performance had more to do with social performance (e.g., talking about science in 

a social context, using scientific tools in public, etc.)  Competence, then, represents a 

more subtle and quieter aspect of performance.  STEM competence was demonstrated 

through two areas in this study: testing and originality. 
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 Competence Through Testing.  When asked how they assess and determine 

whether or not they are “science or math people,” the first response from all twelve 

participants was through testing.  Ethen, for example, said that he knew he was a science 

and math person as early as fifth grade.  According to Ethen, “Fifth grade, I was in an all 

Spanish class, no English whatsoever, took TAKS and everything and got a perfect score 

in science and math even though it was my first time taking it.  That’s when I knew I was 

good at it.”  Several other students shared similar stories to Ethen.  The majority of them 

had this experience as early as elementary school; others figured it out in middle school.  

Throughout this study, students equated competence in the STEM disciplines with 

testing: if you are good at science and math, you will test well.  

 The students were so bought into the idea that competence in the STEM fields and 

testing were intertwined that it was the only thing that could make them change their 

views on who and what they would consider a scientist.  My dialogue with Jorge, for 

example, depicts an accurate portrayal of how heavily the majority of the participants 

considered test-taking abilities in their recognition of who they would consider to be a 

scientist: 

 CL: What image comes to your mind when you think of the word “scientist”? 
 JS: Well the thought that immediately came to mind was like a caricature. So it’s 

an older man with glasses, his white hair, he’s wearing a lab coat that has like a 
blue button down shirt with a bow tie and he’s working with test tubes, speakers, 
and a Bunsen burner. 

 CL: Okay, what about a Hispanic male with baggy shorts, a t-shirt, flip flops, and 
a cap? 

 JS: No, I wouldn’t think of him as a scientist. 
 CL: What if he knew a lot of scientific vocabulary and could use the scientific 

tools that you described though?   
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 JS: Well, I wouldn’t think of him as a scientist.  Maybe a guy really interested in 
science? 

 CL: Okay, what if you found out that this guy scored the highest grade on all the 
tests? 

 JS: Well yeah.  If he aced all the tests, then yeah, I would consider him a science 
person or scientist. 

 CL: Interesting, because I was actually describing you… 
 
When asked what image came to their minds when they thought of the word scientist, the 

top three adjectives were white, male, and glasses.  Other descriptions included lab coat, 

white hair, older, button down shirt, science equipment, and a lab notebook.  When the 

scenario shifted into more of a cultural image (e.g., person of color, cap, tattoos, etc.), the 

majority of them did not see that image as a scientist9.  Ironically, all twelve of the 

participants considered themselves science people and budding scientists, 

mathematicians, engineers, and STEM professionals.  The imagined person’s rhetoric or 

navigation of scientific tools could not sway the students’ judgments; rather, the ability of 

“the scientist” to perform on tests was the sole aspect that could change their mind about 

who could be considered to be a scientist or STEM person.  

 Competence Through Originality.  Ricardo was the only one to discuss 

competence through originality, and even though he was alone in his observation, his 

argument was compelling.  According to Ricardo, competence in a subject is really seen 

through passion, which is reflected by the originality of one’s work.  He explained this 

through his personal experience: 

Just because I got an A doesn’t mean I was necessarily fluent in the subject. 
Getting an A in their classes was more about doing the work and doing it well, 

                                                
9 Only the three students with personal ties to scientists did not describe a White male as their default 
image of a scientist. 
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not necessarily showing a natural tendency towards it. In English it was the way 
you wrote stuff. I mean you can present a logical argument, but that doesn’t 
mean it’s original.  When I think that you have a certain passion for something 
you tend to think about things differently than people who don’t.  You are more 
willing to go outside the box to compose solutions and stuff. Like me, I didn’t 
really want to do that. I just wanted to follow the cookbook example of what I’m 
supposed to do and get through [English].  That’s completely different than the 
way I think about and approach math. 
 

It is interesting to note, then, that Ricardo still bought into the idea that you need to be 

good at taking tests in order to be considered a scientist or mathematician.  In other 

words, if you are not good at taking tests, you cannot be a scientist or mathematician.  His 

logic, however, expands upon the notion that taking tests automatically makes you an 

expert in STEM.  Rather, he says that performing well on tests is only the expectation, 

not the bar.  In order to really be considered a scientist or mathematician, you must be 

passionate about it, and that passion is demonstrated through the willingness to go outside 

of the box to create new knowledge.  Again, Ricardo’s thought process and logic is 

consistent with Carlone and Johnson’s (2007) theoretical framework of pushing students 

away from being passive recipients who regurgitate knowledge, but rather to become 

passionate and active producers of scientific and/or mathematical knowledge. 

 PERFORMANCE.  The last aspect of Carlone and Johnson’s (2007) Model of 

Science Identity is performance.  As previously mentioned, competence and performance 

can overlap significantly, but the main distinction made was that competence occurs 

within academic environments while performance mainly revolves around social circles.  

In this way, performance suggests talking about science in social contexts and being able 

to talk like, dress like, and behave like a scientist.   
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 Performance Through Participation.  The central theme that emerged regarding 

performance was through participation.  Students were able to perform as science people 

in one of two ways: 1) volunteering and answering questions, and 2) asking critical 

questions.  

 Five of the twelve participants mentioned performing their competence in science 

and math by participating in class.  It is also necessary to note that these were also the 

students who were placed in smaller classes and were in specialized programs that 

provided them with more direct access to faculty members.  Vincent, one of the most 

active contributors in his class and a self-proclaimed class leader, stated, “I volunteered a 

lot. I’m huge fan of ‘ok, who wants to do this problem on the board?’ ‘I’ll do it’. I’ll 

always raise my hand. I like going up and challenging myself in front of people. Ok, can 

you actually do this? It forces me to learn the materials as well so I don’t embarrass 

myself. So it goes back to me setting myself up so that I don’t fail.”  Vincent’s 

description of showing his science and math abilities is important for a few different 

reasons.  First, he is actively creating and producing knowledge and critical thought as 

opposed to passively receiving it.  This is consistent with Carlone and Johnson’s (2007) 

goal of creating their model of science identity as advocating for a more equitable and 

enduring framework for achieving STEM success.   

 Second, Vincent describes his enjoyment of taking risks, making himself 

vulnerable in front of his peers, and challenging himself in front of people.  This scenario 

is particularly interesting because his inclinations are aligned with the research on Latino 

male behaviors in postsecondary institutions.  For example, he talks about how he does 
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not want to embarrass himself and how he wants to set himself up so that he will not fail.  

These fears of embarrassment and failure are consistent with the literature on cultural 

markers of masculinity, specifically among Latino men (see, for example, Jha & 

Kelleher, 2006; Pollack, 1998; Saenz & Ponjuan, 2009).  Vincent, nevertheless, chose to 

use these inclinations that typically hold Latino male students back to fuel the drive 

toward his own academic success.  His approach ultimately led him to end the semester 

with a 4.0.  While no conclusions may be drawn from this, it is certainly interesting to 

note. 

  In addition to participating and answering questions, asking critical questions 

about the learning material also demonstrated STEM competence.  As many of the 

students noted, asking good questions shows that you have some basis of scientific 

knowledge.  From a theoretical framework standpoint, Carlone and Johnson’s (2007) 

definition of competence also supports the notion of demonstrating competence via 

asking questions, which includes demonstrating curiosity and interest in scientific content 

and the scientific community.  When asked how he demonstrates his competence as a 

scientist, Arturo responded, 

I always asked questions in there. Like she would mention something about, like 
for example the photosynthesis in plants and I would ask, why does that happen, 
how does that happen? And she would mention like chloroplast and I’m like 
what is going on in a chloroplast? Like I always had questions and I kind of liked 
that because they answered my questions. I mean, sometimes it got to a point 
where she was like, “I will go research this” and “I don’t know, I don’t think we 
have an answer for that.” 
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Arturo clearly demonstrated interest and curiosity about the scientific content he was 

learning about in class.  As such, he showed competence in the science discipline by 

asking questions and engaging in the topic of discussion. 

 Performance for Non-STEM Peers.  Ten of the twelve participants discussed 

performing in social contexts to compete with siblings and peers.  Out of these ten 

participants, however, only two discussed performance strictly from a scientific or 

mathematical standpoint.  Ricardo, a math major, talked about how it was actually more 

difficult for him to speak and interact with people who were not geared towards the math 

and sciences.  He reflected upon his high school experience, which was full of 

competitive dynamics: 

 My friends and I would always compete for higher grades.  So that was really fun 
I guess because I actually had to study in order to do that. I [also] had a girlfriend 
at the time who was always doing better than me at things and I guess that 
bothered me in a way.  I had to force myself to not talk about theoretical and 
abstract things with my non-science based friends. Like [my scientific friends and 
I] will have arguments about when you put your hands on a desk, how does the 
heat transfer and stuff.  That’d be the prime topic of our conversation, but with 
other people I have to find other things to talk about, which I quite often found 
difficult. 

 
As Ricardo discussed in his reflection, he was competitive with many people, including 

his friends and his girlfriend, in an academic context.  In a social context, though, he felt 

pressured to expose and negotiate his science identity with other science and math people 

by engaging in debates and theoretical arguments about the scientific world.  It is 

interesting to note that the performance aspect of Carlone and Johnson’s framework 

focuses on people acting like a scientist for other people, which intrinsically assumes that 

people have a default non-science identity when they are not performing for others.  
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Ricardo, interestingly, alludes to the opposite.  According to Ricardo, his default identity 

and his science identity are one and the same.  Rather, he implies that his version of 

performance actually involves engaging and interacting with non-STEM people.   

 Arturo was the only other participant in this study who shared a similar 

experience to Ricardo in terms of feeling like his default identity and science identity 

were the same.  As previously mentioned, Arturo felt like he was ostracized by his peers 

though his years in K-12 schooling.  He recognized that he did not have many friends and 

often felt like the odd one out.  Because of this, he often enhanced his performance within 

the classroom because he liked how it made him feel like he was good at something.  

However, he withheld his science identity in social settings to draw less attention to 

himself due to some bullying outside of class.  Given this, it is interesting to note how 

some students readily flaunt their science identities in social settings that provide a 

supportive environment whereas other students must hide it to avoid negative attention.  

The notion of how one’s default identity and science identity will be further explored in 

Chapter 6. 

  SUMMARY.  This section explored how first-semester college students perceived 

and ascribed meaning to their pre-college STEM experiences through the three pillars of 

Carlone and Johnson’s (2007) model of science identity: recognition, competence, and 

participation.  Of the three components, recognition was the most emergent and was 

shown through teachers, friends, peers, classmates, and themselves.  Students also 

reflected upon their own competence in the STEM disciplines through testing and 
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originality of work.  Finally, students discussed exhibiting their STEM performance 

through social interaction. 
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CHAPTER 5: FIRST SEMESTER STEM PERCEPTIONS AND 
EXPERIENCES 

Summary of Students’ First-Semester Experiences 

 ARTURO.  Arturo’s first-semester experience as a physics major is more difficult 

than he had anticipated.  He feels that his high school did not adequately prepare him for 

college because his high school teachers taught the content under the assumption that 

none of the students did any outside reading or work.  In college, on the other hand, his 

professors teach under the assumption that all the students have completed the readings 

and external homework assignments.  Due to this dramatic change in the level of rigor 

and pace of his classes, Arturo spends two to five hours a day completing academic work 

and also spends a good chunk of his weekends on his homework and studies as well. 

 Arturo is from Austin, so he lives at home with his family.  Because of this, he 

spends a lot of his time on the buses commuting from South Austin.  He usually has to 

get up early at 6:00 AM to catch the bus to school, and returns later at night at around 

7:00 PM.  A large part of why he came to UT-Austin in the first place was because he 

knew he could save money coming here without having to stay in the dorms.  In 

retrospect, however, he said that he would have been closer to more people and would 

have been able to enjoy being a part of a scientific community had he lived on campus. 

 Thus far, Arturo is, for the most part, enjoying his time in college and majoring in 

physics.  Even though he still feels passionate about physics, he believes that his 

coursework is too theoretical and abstract, and it is not what he expected out of his major.  
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He admits that he is looking forward to applying the knowledge that he has received so 

far into practice, and that goal is what is driving him to complete his degree. 

 Arturo has also been heavily influenced by his UGS course as part of the TIP 

Scholars program.  The class on critical thinking has taught him about the importance of 

etiquette within the scientific community, as well as the intersectionality between 

business, politics, ethics, and science.  His interest in research has increased throughout 

the semester, in large part due to his UGS course, which has pushed his ability to 

critically think through problems and see the big picture of why he is doing what he is 

doing. 

 ETHEN.  Ethen describes his semester as a “roller coaster of highs and lows.”  He 

came from Brownsville and had several of his friends from high school join him.  Even 

though Ethen knew a lot of people from high school, he wanted to branch out in college 

so he joined the TIP Scholars program.  He has found that his TIP friends take their 

academics much more seriously than his friends from home.  According to Ethen, each of 

his friends from the Valley is failing two to three classes.  He predicts that about half of 

his 17 friends from Brownsville will leave UT in the spring or by the end of the year 

because they have not adjusted to college and they are still in a high school mentality.  

They think that college is still like high school where they do not need to do anything all 

year and fail, and the professors will give them bonus points at the end of the semester to 

help them pass.  Because he does not really see eye to eye with his TIP friends, he feels 

closer with his TIP friends now at the end of the first semester. 
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 Although his first semester has had it’s tough moments, Ethen feels like his 

professors see him as a “science person” and a student who has been steadily improving 

throughout the semester.  He felt really motivated after his chemistry teacher whispered 

“good job” to him once because she never shows any sort of emotion for anyone.  In 

addition to being viewed as someone who is good at math and science, he also considers 

himself as a “mini-TA” in his pre-calculus class, which is his easiest class.  While the 

professor is lecturing, Ethen is usually walking around and helping his classmates or 

texting on his phone.  He does not feel like he really needs to pay attention in the class 

because it is so easy and the professor moves too slowly through the curriculum. 

 For his future career plans, Ethen still hopes to become a doctor.  As such, he is 

involved in the Global Medical Training Program where you get trained to help a doctor 

by doing certain medical procedures like take vital signs, blood pressure, and CPR 

abroad.  He predicts that he will finish the semester with a 3.2 GPA.  As far as 

extracurricular activities are concerned, Ethen is involved in the UT Valley Longhorns 

and Texas Latin Dance in addition to the TIP Scholars Program. 

 FRANCISCO.  Francisco feels that his college life is much busier than his high 

school life even though he is taking far less classes.  Because he lives in an off-campus 

apartment with a few friends, he gets up at 6 AM to commute to campus.  Once on 

campus, he tends to spend the entire day in classes, studying, or doing homework in the 

library.  According to Francisco, he typically spends six to seven hours a day doing 

academic work.  When he goes home, he usually does house chores, like clean his 

apartment, cook, wash his clothes, and sleep. 
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 At the beginning of the semester, Francisco was intimidated to go into office 

hours with his professors.  Since then, he has gone in to both his professor and TA’s 

office hours to speak with them about grades and get help with content that he did not 

completely understand.  Francisco knows his TA pretty well because he has consistently 

gone to every discussion section and those classes tend to be smaller.  He predicts that his 

TA would think he is hard working and really cares about his grades because Francisco 

has consistently gone in to ask for help and check his exams.  Francisco is a big believer 

that intelligence is malleable and highly dependent on how much time you spend 

studying.  For example, he believes that his STEM friends are smarter than his friends 

who are in Liberal Arts or Communications because his friends in STEM study a lot 

more than his friends in the other two colleges.     

 Out of all his classes, Francisco is struggling the most in physics.  He spends at 

least two hours a day on physics, doing (and redoing) the homework, reading the 

textbook, and practicing problems.  He has even gotten homework assignments and 

practice problems from classmates who have another physics professor so that he can 

practice more.  In addition to the content, he also struggles with the format of the 

assessments, which are done through the iClicker.  Francisco says that it is harder than 

multiple choice because there are a lot of different combinations to a right answer so 

there is no way to guess.  Also, because it is a new format of testing for him, he feels 

rushed and does not feel like he has enough time to finish.   

 Currently majoring in chemistry, Francisco still wants to go into petroleum 

engineering.  He is involved in the Gateway Scholars Program and just received 
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admission to InRoads, a non-profit that pairs him with a corporate summer internship that 

could launch him to a full-time career in the future. 

 GABRIEL.  Gabriel feels like he has finally gotten himself into a routine for the 

semester.  The majority of his time has been spent doing homework, studying for tests, 

and working out.  Similar to Francisco, his hardest class for this semester is physics 

because of the limited amount of time that he has to work out long, drawn out problems.  

He also thinks that physics is his most difficult class because there is an element of 

creativity where you have to be able to see how various elements within a huge matrix 

connect.  According to Gabriel, you are given very limited information about the matrix 

and you have to be able to infer information, make assumptions, and try to figure out how 

everything is related to one another.   

 Gabriel got off to a rough start at the beginning of the semester.  Since then, 

however, he has been improving little by little from test to test.  He started to review after 

each homework assignment and read from his textbooks to adequately prepare for his 

tests.  He also enjoys his supplemental instruction course for General Engineering, which 

allowed him to choose from physics, chemistry, or calculus.  Because he thought 

chemistry was going to be the most difficult course for him, he chose to get supplemental 

instruction in chemistry.  In retrospect, though, he wishes that he had gotten it for physics 

so that he could get extra help in the content area. 

 In addition to engineering, Gabriel is also doing the Business Foundations 

program, which allows him to get a basic knowledge of business.  His mom told him that 

an engineering degree coupled with a business or entrepreneurial background would 
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increase his marketability in the job sector, and would help him advance in his career 

quickly.  As such, he wants to enter the industry, earn a lot of money, get his Masters 

degree paid for, and get paid to conduct research that he is interested in. 

 HENRY.  Henry has really enjoyed his first semester at UT, and he feels that it has 

been very successful so far.  He has met a lot of new people, friends, and mentors within 

a short amount of time.  Henry is heavily involved in his Freshman Interest Group (FIG), 

which stems from GeoForce, the organization that he was involved in in high school that 

is focused on geology.  Given that they are in the same classes and share similar interests, 

Henry spends most of his time with his classmates and friends from that FIG.  He is 

confident that everyone in his FIG will graduate from college and be successful.   

 Aside from his FIG friends, Henry also spends some time with his friends from 

Eagle Pass.  He notices, though, that he talks about different things and in different ways 

with his two groups of friends.  While he is able to use more extensive scientific 

vocabulary pertaining to geology with his FIG friends, he cannot do that with his high 

school friends because it is not what they study and they were severely underprepared in 

their community.  Even though Henry knows that he is making good progress, he still 

feels behind the rest of his friends from his FIG because they came from more affluent 

communities, and thus, were more prepared with their schooling experiences.  He thinks 

that he had to work twice as hard as his peers because of his lack of preparation.  Given 

this, he engaged in a lot of external research from his classes to get caught up.   

 Henry’s pre-calculus course took a big turn throughout the semester.  The class is 

built around the Quest system, which is a computer-based learning module that teaches 
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students the math content.  Many of the students, however, were not learning well from 

this system, and many students started sending the professor lots of emails asking 

questions.  Due to this response, the professor modified her curriculum and began to 

explain the content more in class.  Henry believes that his professors and TAs would all 

agree that he is very hard working, helpful, and genuine.  He has made a concerted effort 

to get to know them on a personal level, and he is very proud of being a geoscience 

major.  Henry believes that majoring in geoscience is not something that is handed to 

you, but rather something that you have to earn through a rite of passage. 

 IAN.  Since the first interview, Ian says that his classes got a lot harder especially 

in his major of engineering.  He recognizes that he needs to study a lot because he is in 

engineering, which is commonly known as the most difficult major.  Given this need, he 

has been studying for about six hours a day, which averages from 35 to 40 hours per 

week.  Since he is spending so much time on his academic work, he has only been 

averaging four to five hours of sleeping per night.  Ian feels that he may be more prepared 

than other people in his class because he was able to take college science.  He does not 

have that many friends who share his major, however, so he also feels isolated from the 

scientific community at UT.     

 Unlike some of the other participants in this study, Ian did not know anyone who 

came to UT, so he has had to make a concerted effort to go out and meet people.  The 

majority of the people that he has been able to meet are Liberal Arts majors.  Ian believes 

that this is the case because he sees a big difference between how Natural Science and 

Liberal Arts people think about and approach the world.  While his friends in STEM tend 
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to have difficulty communicating and expressing their emotions, his friends in the Liberal 

Arts are better listeners and possess superior communication abilities.  Because he did not 

come to college with any friends, he has tended to gravitate towards people in the Liberal 

Arts. 

 Through the Cockrell School of Engineering, Ian also has a mentor who helps him 

with his homework two hours a week.  His mentor is also Latino, which has made a big 

difference in his eyes.  Because mostly Whites and Asians surround Ian in his 

engineering courses, he feels some relief knowing that there are others who have come 

before him who also look like him.  He has noticed that there tends to be self-segregation 

by the students that forms a racial divide in the classroom.  Ian takes comfort in knowing 

that his mentor, who shares a similar heritage and ethnic background, can understand his 

struggles, viewpoints, and goals.   

  JORGE.  A student in the Biology Scholars Program, Jorge has most of his classes 

grouped with 24 other individuals.  The Biology Scholars Program also partners with the 

Freshmen Research Initiative to ensure that its students have a solid foundation in 

research in the fall, and that they can engage in scientific research opportunities under the 

guidance of graduate students and faculty members in the spring.  Through FRI, Jorge 

goes through a sorting process where he goes to visit a group of labs and figures out what 

he is interested in and not interested in researching. 

 By the end of the semester, Jorge’s self-confidence in his identity as a scientist 

has taken a toll.  He feels that the level of rigor in college has definitely been raised and 

he frequently questions whether or not he can hack it in this field.  Although he is unsure 
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whether or not he can fulfill his long-term dream of becoming a medical doctor, his 

interest in research has elevated throughout the semester.  Jorge is sure that he will stay in 

the STEM disciplines; if he is unable to successfully make it into medical school, he 

plans on becoming a STEM researcher.  As such, he is involved in the Student 

Undergraduate Research Group (SURG).   

 Similar to what Henry and Ian said, Jorge has two main groups of friends: one 

that is STEM and the other that is “more liberal artsy.”  Jorge feels like he is not able to 

get personal with his STEM and BSP friends because the type of people in those groups 

do not open up.  He says that those relationships are more like a “business relationship” 

and that they only talk about academic work.  With his Liberal Arts friends, on the other 

hand, he talks about politics, world issues, and gets to debate with them.  Through his 

UGS 303 course, “Critical Thinking for the 21st Century,” Jorge has learned how to 

question things that he learns, look for patterns, and think critically about the scientific 

world.  Because of this, he attributes his heightened interest in research to UGS 303, 

which has had a profound impact on how he views the world.   

 JORDAN.  Jordan is in the computer science section for TIP, which includes about 

20 students.  This section consists of four groups paired off with five people in each 

group.  Because it is such a small class, Jordan knows everyone in his class and enjoys 

learning from a small class dynamic.  He feels that his first-semester college experience 

has given him a chance to perform practical research.  In his UGS course, for example, 

his team was designated with the task to help save the environment.  In response to this 

task, his team decided to research electronic ink and see about changing television 
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screens to electronic ink because it would use less electricity.  His group has just 

concluded their research and they are looking into making the project more sustainable so 

that they can truly have an impact on the environment. 

 Compared to his colleagues, Jordan feels like studies the least.  While his TIP 

friends are studying and doing homework all the time, he is sleeping or pledging for his 

fraternity.  Even though he does not study as much as his peers, he has managed to keep 

his grades up and has received A’s and B’s on most homework assignments, quizzes, and 

tests.  Because his grades have been fairly high, he has not felt the need to go into office 

hours or really make an effort to get to know his professors.  Finally, on an 

extracurricular level, Jordan has been involved in Electronic Gamers Developing Society 

(EGADS), where a group of students (mostly from computer science) get together to 

develop and program games. 

 MATEO.  Mateo feels like he has had a pretty successful first semester.  He knows 

that he has been doing well in school, and he feels both academically and socially 

integrated into the scientific community as well as the university community at large.  

The majority of the people that he spends time with outside of class are engineers, 

although he is the only architectural engineer in that group.  They found each other 

through their chemistry class, specifically at the free tutoring offered by the School of 

Engineering at Jester.  Mateo enjoys hanging out and spending time with them because 

they are all pretty academically oriented and strive to be successful. 

 The biggest piece of advice that Mateo would give to incoming freshmen is to go 

to office hours.  He has been able to form a pretty solid relationship with his calculus 
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professor who is not very well liked by his peers.  What Mateo has found, however, has 

been that most professors are only going to help you if you are proactive and ask for it.  

In other words, unlike high school, where his teachers would be the ones to make the first 

move and reach out to him, he discovered that he has to be the one to take the initiative.  

In addition, Mateo felt like thee study habits that he developed and honed in high school 

have carried over to college.  As such, he has not struggled managing his time or done 

much procrastinating.  According to Mateo, he has never had to pull an all-nighter and he 

feels that he will never need to because “that is ridiculous.” 

 From a social standpoint, Mateo is involved in several organizations, including 

the Gateway Scholars Program, the Society of Hispanics Professional Engineers (SHPE), 

Construction Management Association of America (CMAA), and American Engineering 

Institute (AEI).   

 NOLAN.  The first semester of college has been a struggle for Nolan.  He 

constantly feels like he is rushed and does not have enough time to study.  Never before 

in his life has Nolan struggled with math, and he is shocked to discover that he is having 

trouble keeping up with the curriculum and the rest of the class.  Although he thinks he 

calculus professor is very competent, he also feels like she just wants him to memorize a 

bunch of formulas and abstract theories.  Nolan is continuously playing catch-up in that 

course; just when he is about to grasp a concept, the professor moves on to the next topic 

in the class and then he forgets everything he learned.  When asked whether he believes 

his professors are invested in his success, he thinks that they are because they hold office 

hours and use inclusive language (e.g., “we are going to learn this”, “we need to work on 
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this more”), but he feels like the transition of the formatting from high school to college 

has really been what he has struggled with. 

 Despite his struggles, Nolan feels like he has changed a lot from high school.  For 

the first time, he actually has to put effort into his academic work.  Whereas he never 

used to do work outside of class, he spends a few hours a day doing homework, 

completing his readings, and practicing problems.  In addition, Nolan never had to read 

his textbook prior to college, and he has started learning the notion of self-advocacy and 

learning things on his own.  Finally, he also follows a strict schedule and has a color-

coded calendar to keep track of all his appointments and to-do’s, something that he never 

would have dreamed of doing in high school. 

  In addition to being a TIP Scholar, Nolan is also involved in the Association of 

Computing Machinery, which is a group of computer science people who engage in CS-

related activities.  He also recently joined Empowering Leadership for America (ELA), 

where he got to go to a company dinner and engage in a career fair.  Although he has not 

done much for the organization, he is also a part of Women in Computer Sciences 

(WICS), which raises awareness of issues and challenges of women in computer science.  

Finally, he has stayed true to his musical identity and is involved in the Engineering 

Chamber Orchestra (ECO). 

 RICARDO.  Ricardo has come out of this semester with extreme clarity about what 

he likes and does not like in terms of his academic work.  Upon entering into his first 

semester, he was considering the possibility of double majoring in math and computer 

science.  He was sure that he liked math, but he also knew that he enjoyed programming, 
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logic, and technology, so he considered becoming a computer science major as well.  

After his first semester, he can say with absolute certainty that he will not be majoring in 

computer science.  Although he enjoys spending time with his computer science friends 

and he also likes the computer science faculty, he does not like how the department 

makes such a push to churn out engineers and corporate workers in large conglomerates, 

like Dell, Microsoft, and Google.  Ricardo was very clear that he loves math for its theory 

and the “free thinking” that comes with it and that he is not in it just so he can make a lot 

of money, which he feels like is characteristic of most people in the computer science 

department at UT. 

 Ricardo’s grades have improved since the beginning of the semester ever since he 

found out how to approach and study for his college classes.  According to Ricardo, he 

was having some problems at the beginning of the semester because he was trying to 

memorize all the math formulas.  He got to a point where he realized that he could not 

memorize the amount of information that was flowing to him, and he had to reevaluate 

how else he could succeed in his courses.  After a month in college, Ricardo started to 

look for deeper meanings and patterns between all the different formulas, and tried to 

figure out how one thing connected to another.  Once he started doing this, he was able to 

see the big picture and his entire approach to studying for math and completing math 

problems shifted. 

 Halfway through the semester, Ricardo attended a teaching conference by Teach 

for America that got him interested in potentially becoming a teacher after he graduates.  

He is particularly passionate about doing this because he felt like his high school 
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experiences did not prepare him for college.  His high school teachers gave him every 

type of problem that he would see on tests, whereas his college professors provide him 

with the tools to succeed on his exams without spoon-feeding him the answers.  Ricardo 

believes that the way high school is taught limits and restricts freethinking and creativity 

in math, and that is why so many freshmen struggle in high school.  When he becomes a 

teacher, he wants to raise the level of expectations and class rigor for his students so that 

they can become college and career ready. 

 VINCENT.  Since his first round of interviews, Vincent found and built a scientific 

community that he feels extremely close to.  He has a study group that he consistently 

meets with, and he feels like their relationships have grown a lot over the course of the 

semester.  Vincent was also selected as a TIP ambassador, which is a role given to one 

male and one female from each school (Natural Sciences, Liberal Arts, and Education).  

He was selected as the ambassador for the School of Natural Sciences, which makes him 

feel proud.  At the same time, he also feels like he needs to serve as a role model to the 

other students so he needs to keep his grades up and exhibit study habits and leadership 

that are consistent with the TIP program. 

 Vincent has also changed the way that he studies and approaches classes.  He 

started recording his chemistry lectures because he felt like they were moving through the 

material really quickly, and recording the lectures enables him to go back and fill in the 

gaps of knowledge that he may have missed out on.  In addition, he discussed how he 

stopped trying to memorize facts, but rather build an interrelated network of concepts in 

his head that allow him to see how everything relates to one another.  Finally, rather than 
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cramming for the exams all at one time (which he was doing at the beginning of the 

semester), he has gotten into the habit of reviewing material frequently throughout the 

semester.   

 Related to his first interview, Vincent has strategically built relationships and 

alliances with his professors.  He sits in particular parts of the class so that he can make 

direct eye contact with his professors.  He also goes in to office hours consistently and 

contributes to class by answering and asking questions whenever he can.  With his study 

group, Vincent has created a game where they give each other points based off of 

whether or not you can impress the professor.  For example, if you ask a good question or 

get a sign of approval from the professor, you gain points.  If you answer a question 

incorrectly or receive a sign of disapproval, you lose points.  Vincent feels that the 

scientific community and relationships with professors that he has built for himself have 

empowered him to succeed in his first semester. 

Table 5.1. Summary of Students’ First Semester Experience 
Name Affiliated 

Program(s) 
Amount of 
Time Doing 
Work Per 
Day 

Level of 
Confidence 

Self-
Reported 
Predicted 
GPA  
 

Final GPA 

 
Austin 
 

 
Science 
Community 
 

 
2-5  

 
Low 

 
3.0-3.49 

 
2.5-2.9 

 
Ethen 
 

 
Science 
Community 
 

 
2-5  

 
High 

 
3.0-3.49 

 
Below 2.0 

 
Francisco 
 

 
Academic 
Community 

 
7-8  

 
Medium 

 
3.0-3.49 

 
3.0-3.49 
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Table 5.1, cont. 
 
Gabriel 
 

 
Engineering 
Community 

 
3  

 
Medium 

 
3.0-3.49 

 
3.0-3.49 

 
Henry 
 

 
Academic 
Community 
 

 
5-6  

 
Low 

 
3.0-3.49 

 
3.0-3.49 

 
Ian 
 

 
Academic 
Community 
 

 
6  

 
Low 

 
2.5-2.99 

 
2.0-2.49 

 
Jorge 

 
Science 
Community 
 

 
2  

 
Low 

 
2.5-2.99 

 
2.5-2.99 

 
Jordan 
 

 
Science 
Community 
 

 
1-2  

 
High 

 
3.5-3.99 

 
3.0-3.49 

 
Mateo 
 
 

 
Academic 
Community 

 
5-7  

 
High 

 
3.5-4.0 

 
3.5-4.0 

 
Nolan 
 

 
Science 
Community 

 
3  

 
Medium 

 
3.0-3.49 

 
2.0-2.49 

 
Ricardo 
 

 
None 

 
3-4  

 
High 

 
3.5-4.0 

 
3.5-4.0 

 
Vincent 
 

 
Science 
Community 
 

 
3-4  

 
High 

 
3.5-4.0 

 
3.5-4.0 

  
 SUMMARY.  Table 5.1 displays key pieces of information about each student’s 

first semester experience.  The participants in this study had varying experiences in their 

first semester, which also led to a diverse array of results.  Some participants, for 

example, ended the first semester with a perfect 4.0 GPA.  Others, on the other hand, 
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ended their first semester on academic probation10.  All of the information within this 

table were self-identified by the participants.  

The Effect of First-Semester STEM Experiences on Students’ Science 
Identities 

 COMPETENCE.  The notion of “competence,” especially as it relates to STEM, 

portrayed a definitive shift from the beginning of the semester to the end of the semester.  

In the first interview towards the beginning of the semester, students possessed a 

unilateral view of competence, which was predominantly demonstrated through 

performing well on tests.  By the end of the semester, students had a much more diverse 

and multilateral approach to what STEM competence entails.  This section will break 

down students’ perceptions on STEM competence and how it related to their first-

semester experiences.  Three main themes emerged in terms of STEM competence: 

professional competence, academic competence, and social competence. 

 Professional Competence.  All twelve students unanimously discussed 

developing competence in the STEM professional world.  While some students ended the 

first semester having a better understanding of what they wanted to do, others were able 

to negotiate what was important and not important to them in terms of what they are 

looking for in their careers.  Generally, these discussions fell into two categories: 

research and industry. 

 The dominant theme within professional competence fell into the category of 

research.  Eight of the participants specifically talked about developing competence and 
                                                
10 Any student with below a 2.0 GPA is on academic probation at this particular university. 
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interest in research.  Arturo, who came into the university having a grand plan of creating 

a nuclear diffusion reactor, found that such a task was not realistic given the amount of 

work that he has in college.  He said: 

Because I’ve been so busy with all my work…I designated Saturday to be my 
research day for when I would work on my research, but because of other things 
I’ve had to do I haven’t done that in a long time. Second, I’ve been thinking about 
smaller projects that are more doable, and ultimately I think that that project 
should be my life’s work instead of 4 years…I’ve seen how like I guess the 
success of other people, like being around all the UT people kind of understand 
what it takes and also understanding the amount of work that goes into research 
like what you have to do. 

 
Like most college students, Arturo came in to his first semester experience with very 

idealistic plans about how his college experience would all play out.  Through his 

experience, nonetheless, he was able to figure out that his dream of creating a nuclear 

diffusion reactor is an extremely ambitious and large-scale plan.  Due to his involvement 

in research and interactions with his professors, he was able to leverage his competence 

in research and see how research is broken down into smaller, scalable work.  According 

to Arturo, his passion for research has only increased since he came to college and that 

this passion is what sustains him through his coursework.  Arturo said that he would often 

wonder why he was learning what he was learning at the beginning of the semester, but 

all of that information became evident when he started conducting research in his physics 

lab. 

 Several other students, including Gabriel, Jorge, and Mateo also mentioned how 

they have gained more competence in the area of research.  Gabriel, for instance, came to 

college knowing that he wanted to do research.  Despite the fact that Gabriel’s mom has a 
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Ph.D. and works as an electrical engineer, he said, “Well at the beginning I just knew I 

wanted to do research, I didn’t know how that works. I know a little bit more how that 

works now in terms of undergraduate research versus graduate research. My mom has a 

Ph.D., which is really more advanced, so I didn’t know how research worked for her 

before she got there.”  It is interesting to note, therefore, that the students who discussed 

developing their competence in research came from very diverse backgrounds with 

varying connections to education and socioeconomic statuses.  While Arturo’s parents 

work in a local restaurant and earn less than $15,000 a year, Mateo’s mom has a Ph.D. in 

geology and works as an engineer.  All students, therefore, gained competence in terms 

of learning what research is regardless of the diversity of and disparities in economic, 

social, and cultural capital.   

 In terms of engaging students in research, exposing students to research, and 

enriching their research experience, two major initiatives were consistently brought up: 

the UGS 303 course entitled “Critical Thinking in the 21st Century” and the Freshman 

Research Initiative (FRI).  Students who were involved in certain academic communities, 

such as the Texas Interdisciplinary Plan (TIP) and Biology Scholars Program (BSP) were 

enrolled in “Critical Thinking in the 21st Century,” which is a class that introduces 

students to the foundations of research.  The class was structured in a way that would 

allow students to learn about research through traditional lecture, but also allow students 

to collaborate with each other to formulate a research project.   

 Several students attributed their engagement and competence of research to that 

class.  For every research problem, it begins with a question.  Some students, like Jordan, 
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talked about how the course was important because it taught him to question everything 

he knows and provided him with the foundations of human inquiry.  The class taught him 

“how to bring sources in and research…what are good sources and what are bad sources, 

and to look deep into them.”  In addition, Jordan also mentioned how the class taught him 

to look at scientific issues through various frameworks and lenses, and question what the 

person was thinking when they conducted a research project or wrote a scientific article.  

As such, the UGS course played an influential role in teaching students how to question 

information they receive and how to implement critical thinking skills in their daily lives. 

 The course also engaged students in practical realities of the scientific world by 

exposing them to current events within the scientific community.  In reference to the 

UGS course, Jorge said, “We’d have weekly readings that we had to do, mainly scientific 

articles.  We’d read about the articles and it was generally a scientist making a very 

critical analysis of something.”  In addition to studying the scientists’ research and 

arguments, the class also followed some of the studies that became major lawsuits in the 

legal system.  As such, through studying current events, the course also allowed students 

to see the big picture by pushing them to examine the intersection between scientific 

research, business, politics, and the law.  The UGS course, then, only served to strengthen 

Jorge’s aspiration to become a doctor.  He claimed, “I think critical thinking is…a lot like 

science because you’re looking for the absolute truth, you’re looking for as close to the 

truth as possible. And science plays that role mainly in society when it comes to things 

like medicine… so it takes the pursuit of the truth from science and applies it to real 

world problems.”  Given that the students are able to learn how research can play out in 
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the real world in the course, the students’ engagement in scientific research increased as a 

result of this class. 

 In addition to engaging students in research through critical thinking and 

introducing them to the broad scope of research in the outside world, the course also 

provided students with the opportunity to participate in research projects aimed at solving 

real-life problems.  Several students reflected upon how these research projects kept them 

grounded in the purpose of why they decided to pursue a STEM major in the first place.  

There also appeared to be a diversity of topics with each project tackling a different issue.  

Jordan, for example, discussed how his group was looking into how electronic ink11 

works, and they wanted to see if there was a way for TV monitors to use electronic ink in 

order to save electricity.  Vincent, on the other hand, talked about how his group was 

trying to figure out how various toothpastes worked with saliva to break down dirt.  Their 

ultimate goal was to create toothpaste that could work with the enzymatic properties in 

saliva that could beat existing toothpaste brands.  While this was not explicitly said, it is 

interesting to note that students chose research projects that heavily aligned with their 

initial interests.  As a computer science student, Jordan chose a project geared towards 

technology, while Vincent, a pre-pharmacy student, chose a topic related to the health 

industry.  At the same time, students also said that the course allowed them to go beyond 

their horizons, and to experiment and consider alternative research strands and career 

options that they may not have previously thought of.   

                                                
11 Electronic ink is found in most e-books nowadays. 
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 Finally, several of the students mentioned the importance of learning about ethics 

and morality from the course.  In his reflection, Vincent said: 

We talk a lot about morality within research sometimes. We’ve watched a couple 
of videos just using animals as testing subjects, stem cell research. So it gets me 
questioning motives or where has humanity as a whole, where we’re heading next 
with research and kind of priming me for my future. You know, we look at some 
things that are acceptable today that weren’t acceptable a few hundred years 
ago…so what if 20 years from now steroids is going to be totally okay just for the 
bettering of human beings, like strength wise. So it just kind of has braced me for 
these thoughts that’ll be coming up in the future. It definitely affected my view on 
the scientific world. 

 
As Vincent mentioned in his reflection (along with many of the other students enrolled in 

this class), one of the biggest lessons he walked away learning from his first semester was 

the importance of ethics in research.  Prior to the class, none of the students had even 

considered ethics as a factor in the scientific world.  As Arturo put it, it was a “rude 

awakening” for him to find out that many of the research studies he had read about were 

funded by multi-million dollar conglomerates, which may or may not have had an effect 

on the results of those studies.  While some of the students admitted that they felt 

disappointed in learning about the business and politics behind scientific research, they 

were also glad to have been exposed to the hard realities of the industry.  Regardless of 

their personal feelings, one thing remained clear: students’ competence in research saw a 

massive increase in its first semester as a result of their UGS 303 course. 

 Another initiative that proved to be effective in building student competence in 

research was the Freshman Research Initiative (FRI).  This is a program targeted towards 

first year students that initiates and engages students “in authentic research experiences in 

chemistry, biochemistry, nanotechnology, molecular biology, physics, astronomy, and 
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computer sciences while being supported and mentored by faculty and graduate students” 

(Freshman Research Initiative, 2013).  Students can get nominated by their high school 

science teacher or submit an application through the webpage.  Arturo, a student of the 

FRI declared that it has heavily influenced his idea of what being a scientist means: 

I think it’s just that I’m more familiar with [the science field]. Before, I…didn’t 
really have a good idea of what the college student was, whenever you hear 
college student you envision something, but I didn’t really have a good idea of 
what a college student was, what a professional person or professional person 
was, what a scientist did or was. I just knew that I was good at science and that I 
could find many ways to apply different things, or with my research I could do a 
lot of good with science. And I also knew that there really wasn’t anything else 
for me that I saw.  The FRI experience allowed me to see myself as an actual 
scientist instead of a kid who’s just good at science. 

 
Carlone and Johnson’s (2007) framework of science identity was, in part, created to 

advocate for a more equitable and social justice oriented way of reconstructing science 

identities in minority women.  They explicitly wanted to raise the bar so that students saw 

themselves as scientists actively creating new knowledge as opposed to science students 

passively consuming knowledge.  Arturo’s reflection shows that the FRI is a good fit 

with Carlone and Johnson’s justification of why setting this type of high standard is 

necessary, and this reflection in particular demonstrates that the science identity 

framework is also vital for other populations as well, such as Latino men. 

 In addition to raising the standard and engaging students in research, the FRI also 

provided additional clarity for students in terms of what type of research they would be 

interested in.  Similar to medical rotations, students get to dabble in 12 to 14 different 

labs, all in different areas of sciences, through the FRI rotational program.  As Jorge 
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stated in his reflection, the rotational process allowed him to get a glimpse into different 

areas of science that he had not yet been exposed to: 

The whole point of FRI is to try to get science students that are pursuing degrees 
in science to actually get involved in science in their first year. They have the 
option of seeing if they like it or not, whether or not to switch majors at an earlier 
time, as opposed to people who get into science research maybe senior year and 
then it being too late to switch major. So far I’ve been through the sorting process 
already. The sorting process mainly involves you figuring out what you’d be 
interested in, what lab [you’d want to work with]. Through this experience, I was 
able to choose the one that most interested me, which deals particularly with 
genetics and they study different gene sequences and what they could possible 
code for in a rapid plant, which is the ideal plant specimen for any type of, 
anything to do with genetics because it’s really fast growing.  

 
According to Jorge, the FRI provided him with a stage to figure out what he liked and did 

not like.  It also exposed him to the type of work that he would be doing as a graduate 

student and as a scientist.  Finally, Jorge mentioned how one of the big benefits of 

learning this early on was that you could have an accurate assessment early in your 

college career of whether or not research is for you, and if so, what type of research you 

would be interested in being involved in.   

    Thus far, the conversation around how the first-semester experience influenced 

students’ professional competencies have revolved around research.  While this was a 

dominant theme within the second round of interviews, seven of the twelve students also 

discussed the development of their professional competencies as related to entering the 

industry or job market.  Ricardo, for example, had considered teaching as a possible 

career avenue, but it was only after he attended the Teach for America seminar that he 

realized teaching was not only something that he felt passionate about, but it is also a 

viable career path for him as well.  Ricardo felt that he was unprepared coming from high 
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school to college because his teachers “dumbed down” the material and gave him 

examples of every type of problem before testing him on it.  Considering college 

professors possess a much higher standard of intellectual rigor in their courses, Ricardo 

felt empowered to become a classroom teacher himself to provide students with rigorous 

coursework and a culture of high expectations. 

 Other students, especially those in fields that lend themselves toward the private 

sector (e.g., engineering, geology, computer science, etc.) also developed professional 

competence throughout the semester in terms of which field they would be interested in 

pursuing.  Mateo, an architectural engineering major, was able to network with working 

professionals through various events sponsored by organizations he was involved in, such 

as the Society of Hispanics Professional Engineers (SHPE), Construction Management 

Association of America (CMAA), and American Engineering Institute (AEI).  His 

academic department also hosted a few workshops and career fairs that exposed him to 

careers within the engineering industry.  He said, “Usually, they’ll bring in somebody 

from like another firm or like a graduate from here and then they’ll come talk about their 

firm, come talk about what they do.  A forensic engineering firm came in and talked 

about that.  They’re just trying to let you experience what’s all happening.”  In this way, 

the School of Engineering also sets its students up for success by allowing their students 

to immerse themselves in various forms of engineering so that they do not end up getting 

stuck in a category of engineering that they end up disliking. 

 Henry shared a similar story to Mateo from the School of Geosciences.  Although 

Henry already came into his first semester experience pretty sure that he was in the right 
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major, his interest in geology has only continued to increase due to the fact that he 

became more acquainted with his strengths and their fit in the different geological 

disciplines.  He said, “In the beginning, I knew I was going to study geology, but I didn’t 

know what field I was going to follow in my graduate degree. But now, I know I’m going 

to petroleum and I’m sure it’s not going to change. I’m just going into that…because I’m 

really good at sedimentary rocks, which is mostly what you go into petroleum.  It’s a 

good paying job and I actually really like it.”  By identifying his strengths and his 

 While Henry and Mateo spoke to how he got to learn about the intricate details of 

different forms of engineering, which helped him affirm his place as an architectural 

engineer, Jordan discussed how his STEM experiences in his first semester actually 

helped him find clarity by rediscovering the big picture.  He said: 

I think it’s really important because I – my end goal in my career path is I want to 
create something innovative that puts me on a cover of TIME magazine or 
something like that. I want to have, I want to make something really big and be 
famous for it like, Bill Gates in the computer or like Steve Jobs in Apple, or 
something big. That’s what I want to do in my end goal. And I think these [STEM 
experiences] are really good stepping stones because they help bring out my 
creativity, and that’s something I going to need when I want to create a big, 
innovative idea. I came into college just wanting to get the most of what I got, get 
the most of what I have. But I had no idea what I wanted. Now that I’ve been 
through a semester, I know how it kind of works.  I’ve seen some stuff, some 
opportunities, and I’ve gotten a bigger picture. I can do this.   

 
In contrast to Mateo and Jorge, who were focused on their career path and were interested 

in the details that would make a difference for them in the future, Jordan ascribed 

meaning to his science experiences by viewing them as “stepping stones” to help him 

develop his free and creative mind.  In addition, it is interesting to note that while some 

participants, like Arturo, came into their first semester with grand dreams that ultimately 
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became somewhat deconstructed, other students like Jordan built their dreams from 

scratch within their first semester.  These dynamics, nevertheless, only strengthen the 

importance of the professional competence within the first semester experience, which 

will be further elaborated on in Chapter 6. 	  

 Academic Competence.  As discussed in the last section, professional 

competence, as seen through research and industry, were extremely salient to the 

students’ first-semester experience.  In addition to professional competence, the topic of 

academic competence was also widely discussed by students.  Similar to professional 

competence, all twelve students brought academic competence into their conversations at 

some point in their interviews.  Unlike professional competence where all students 

experienced growth or acceleration in their research or corporate identities, however, 

students’ experiences in regard to their academic competence were very diverse and can 

be seen through two broad categories: 1) content competence; 2) logistical competence. 

 Students who talked about content competence were generally either confident in 

their abilities or had doubts about their fit in the scientific community.  It is interesting to 

note, however, that almost all students felt they were competent in science and math at 

the beginning of the semester through the first round of interviews.  These perceptions 

took a dramatic shift at the end of the semester, as observed throughout the second round 

of interviews.  Still, half of the students remained confident in their science and math 

abilities, and these were expressed in various ways. 

 Similar to the beginning of the semester, there were a few students who talked 

about competence in terms of natural ability and testing.  Ethen, for example, talked 
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about how his pre-calculus course was “so unbelievably easy” and how he “couldn’t 

believe that the other students were struggling in it.”  He proudly claimed, “I don’t even 

have to pay attention in class and I still get it, maybe because I’m naturally good at 

math.”  He also compared his homework to his roommates’ homework, which was 

considerably easier than his because Ethen’s roommate was not in the College of Natural 

Sciences.  Likewise, Jordan expressed his STEM competence in terms of testing.  He 

said, “I’m doing really well in [Intro to Computing].  I get lots of 100’s on the homework, 

got 100’s on all the quizzes, and 100’s on the midterm.  So overall I have like a 98-99 in 

the class.”  As such, the notion of academic competence was still heavily correlated with 

sheer intelligence and the ability to test well for a few of the students, which 

demonstrated consistency with student perceptions from the beginning of the semester. 

 On the other hand, many more students began to link competence with passion, a 

perspective that only Ricardo held at the beginning of the semester.  This viewpoint holds 

that you can only truly demonstrate STEM competence if you are interested in it and 

passionate about it.  Austin, for example, said, “If you don’t have an interest in physics 

and you think it’s really boring…even if you are really intelligent, you wouldn’t be very 

good at it.  But also I think that whenever you’re really intelligent, you find things as 

intricate as physics more interesting.”  Therefore, according to Austin’s logic, people 

who are more intelligent tend to be interested in complex things like physics; however, it 

is not enough to just be smart.  If you are not interested in the subject area, you will not 

be good at it. 
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 Vincent also embellished upon Austin’s perspective by bringing in his own 

personal anecdote.  Vincent discussed how he constantly tried to use the knowledge that 

he learned in his classes into everyday life.  He said, “I try to apply what I’ve learnt in 

these classes using the skills that I was taught in critical thinking to just try to make sense 

of my world.  And I think that’s been very helpful for me.”  As such, Vincent explains 

how he was able to leverage his interest in the subjects to help him increase his 

competence in his science and math courses.  Still, Vincent had his doubts about his 

competence and fit with the scientific community at times.  He said, “I mean, sometimes 

I question myself. I want to be a pharmacist but chemistry is this giant challenge, so I 

think that’s where a lot of the motivation comes from…to kind of just overcome this 

barrier that I have between chemistry and myself. It’s definitely gotten easier [and] more 

manageable.”  Vincent, therefore, presents a typical case of the “roller-coaster effect” for 

first semester students that exemplify a complex amalgam of both confidence and doubt. 

 Chapter 4 put forth the argument that students’ first-semester experiences are 

highly influenced by their pre-college experiences, and therefore, dictates a need to 

consider pre-college experiences when discussing first-semester college experiences.  

This case is strengthened in Chapter 5 because over half of the participants presented a 

shift in their competence in science and math from high school to their first semester of 

college.  Jorge, for example, said:  

So prior to entering college I thought I was pretty well versed in science, and now 
being engaged in a multitude of different science courses at the same time, you 
kind of get a better understanding of how proficient you actually are. So whereas I 
used to think of myself as like 100% proficient (just because the high school 
curriculum doesn’t focus on any particular subject solely in science), I’m 
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definitely seeing that my proficiency is not where I’d like it to be, especially if 
I’m going to use that as the root of my profession. 

 
In his reflection, Jorge discussed several points that are salient to the notion of content 

competence.  First, he talked about how he felt less competent in STEM in his first 

semester of college compared to high school.  Jorge, however, was certainly not alone in 

this feeling; in fact, all 12 participants overwhelmingly observed this decrease in 

confidence.   

 Second, as Jorge describes, he experienced a change in the way that science was 

taught.  In high school, the science curriculum is wide in breadth, but the high school 

curriculum does not go in depth in specific topics the way that it does in college.  Finally, 

many of the participants also expressed a bit of a culture shock in the sense of going from 

one STEM class to three or four STEM courses at one time.  Changes such as the ones 

described in terms of the quality and quantity of STEM courses, therefore, dictate a need 

for some sort of pathway that will ease the abrupt change in culture from high school to 

college STEM experiences.  

 Clearly, students’ competence in terms of their STEM content knowledge 

experienced a dramatic shift within their first semester of college.  Another type of 

academic competence that grew as well was students’ logistical competence.  Logistical 

competence refers to the knowledge and skills that students develop to readily navigate 

and succeed in college.  While logistical competence certainly affects students’ content 

knowledge (and vice versa), it does not necessarily always have a direct tie to STEM.       
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 Perhaps the most emergent theme when considering the development of logistical 

competence was that of self-advocacy.  Ten out of the twelve students talked about how, 

for the first time in their lives, they had to learn by themselves and for themselves.  This 

topic stirred up controversial feelings among the students; while some of the students felt 

extremely passionate about stepping up to the level of rigor, others felt defeated by the 

lack of teaching that they felt occurred during class.  Nolan, for example, who began 

struggling in calculus for the first time in his life, attributed his difficulties in that class to 

his professor’s method of teaching.  He felt like she only taught the class how to do 

specific problems but did not zoom out and provide the broader context of how 

everything was interconnected.  He said, “It’s like the saying give a man a fish he’ll eat 

for a day, teach a man how to fish he’ll eat for his lifetime, right? The way she’s been 

doing it is more like give a man a fish he’ll eat for a day. That’s how I feel like she’s 

doing it.”  When asked what type of advice he would give to his professor, Nolan said 

that he would like to see the professor teach the broad concepts before jumping into 

specific examples, which is the way that he was used to being taught in high school. 

 Several other participants brought up similar complaints as Nolan.  Gabriel had a 

problem with his professor only working problems halfway through and not clearly 

explaining how he got certain pieces of information to work through the entire problem.  

According to Gabriel, “[My professor] is not helpful at all. He explains what…to do, he 

gives us some formulas, but he doesn’t work everything all the way.  He told us, for 

example, just take the partial derivative of this and this, but I’m not familiar with partial 

derivatives so I have to find that on my own and ask others.”  Gabriel’s statement 
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exposes an important point, which is that many students do not come to college with the 

necessary skills and tools to learn on their own.  As a result, when these students are not 

provided the information in a student-friendly way, they are unable to figure out the 

information for themselves.  

 When students are placed in situations where they need to advocate for 

themselves in order to succeed, they can cope in several ways, as evidenced by the 

participants in this study.  Some students, like Francisco, take a “keep plugging away” 

approach.  He said, “[My professor]’s new. This is not a good thing because I don’t really 

learn much inside his class. I learn from the book, from the homework that he assigns. I 

mean I still pay attention to his class, like I go everyday but I think…that is one of the 

reasons why I don’t learn as much as I would like to in his class.”  Students like 

Francisco, therefore, rely on other methods to learn the material, such as reading the book 

and completing the homework, but still attend class to get as much out of it as possible.   

 Other students, like Henry, took a slightly different approach.  When asked if he 

had difficulties in any of his classes, he responded: 

Yeah, because [my geology professor] wasn’t that good in explaining so we had 
to learn from the computer and not from her. Right now, after I complained a lot, 
she explains everything. I go to her office hours sometimes and she’s really good 
at explaining stuff, so I’m doing really good right now. It changed a lot ‘cause at 
the beginning I thought it was really hard because I didn’t know anything. I didn’t 
know the basics, because some of the students in my FIG for example, geology 
majors, they had taken earth sciences in their high schools. My high school never 
offered a class about earth sciences, so I had to do some research on my own to 
know more about that class. After the research I’m kind of the same as them. 

 
As observed in his statement, Henry took it upon himself to directly tell his professor that 

he was not learning from the class.  In his case, this was particularly problematic because 
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he already felt behind compared to the rest of his peers who had taken an earth science 

course prior to enrolling in college.  Unlike Francisco, who self-advocated for himself by 

trying to understand the material in different ways, Henry directly brought the issue to his 

professor.  For him, this paid off in the end because his professor was able to use his 

feedback to modify her instruction. 

 Students had several more ways of advocating for their own learning.  Jorge, for 

example, said that he learned to utilize his textbook book in a way that allowed him to 

assess himself, something that he never had to do before college.  In his advice for 

incoming freshmen, he said, “I would tell them not to open your book and just read the 

words, but to try and create examples and try to create your own questions. And if you’re 

struggling in one part, try to create your own questions and examples or just look online, 

like Google. And what I find a good study tactic is just looking over your work and 

rewrite it so it stays more in your head.”   

 Surprisingly, almost half the participants in this study mentioned that they rarely 

used their textbooks prior to their first semester college experience.  Gabriel even stated, 

“I never opened my books in high school.  I never would have imagined that reading the 

book would help so much.”  Despite increased efforts in advocating for their own 

education, several students discovered that simply opening the textbook was not enough 

to facilitate true learning.  Throughout the first semester, students learned that they 

actually had to learn how to use a textbook.  Francisco, for instance, discussed how he 

was originally struggling to keep up with the reading in his physics course because he 

had to read 30-40 pages per week, which was a struggle for him considering English was 
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his second language.  Through a workshop held on campus, he learned how to “read and 

take notes of the things that [he] thinks are really important in the book.”  Francisco also 

added that he has read more in just his first semester at UT than both of the years he spent 

at community college.   

 It is important to note that one of the biggest struggles that students faced in their 

first semester college experience was the expectation college professors had that they 

came to class having read and been prepared.  Some students enjoyed having the 

challenge of making sure they completed all the readings on time because it demonstrated 

a high level of self-advocacy and preparation.  Ethen, for example, said: 

In my bio class, we rely mostly on the book. If you don’t read the chapter, you’re 
not going to get the concept and you’re not going to understand what [my 
professor] is talking about because she only like generalizes the concept of the 
chapter, but she expects you to know every single detail of the chapter by the 
exam.  I like the course ‘cause you’re expected to read.  If you don’t read, then 
that’s your fault. 

 
While students like Ethen enjoyed the amount of self-advocacy required from his STEM 

courses, other students like Jorge had trouble keeping up.  He said, “I haven’t been 

reading my textbook; there’s just too much to read, but that is probably where most 

people get most of their details or at least their reinforcement from, so I definitely 

encourage them to read the readings.”  Jorge, therefore, was unable to keep up with all 

the readings that he had to do; however, he recognized the importance of being able to 
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pull all the intricate details from the readings, and would recommend incoming freshmen 

to complete all their assigned readings. 

 In addition to learning how to use the textbook, another logistical competence that 

students learned throughout their first semester was how to manage their time.  Several of 

the students were burdened with the task of figuring out how to navigate through all their 

assignments and responsibilities in their first semester.  Francisco and Gabriel, for 

example, both talked about how finding the time to complete their physics homework, 

which would take around six hours to complete, was one of the most difficult things they 

had to overcome.  Upon deeper probing, however, it became clear that the issue was not 

so much the amount of time that it took to complete assignments, but the actual 

management of time.  As Jorge stated, “I was fairly prepared as far as time commitment 

is concerned…[but as far] as time management, but maybe not so much in what exactly I 

had to do with my time as far as what to allocate for certain aspects of the courses, 

homework, studying, stuff like that.”  Jorge, then, explains that his primary concern had 

to do with a lack of knowledge about how to prioritize his time with all the different ways 

of studying.  As such, this type of problem may warrant the need for a seminar or 

workshop that teaches students how to utilize their time effectively. 
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 Still, there remained students who had never kept a schedule prior to college.  Out 

of the twelve participants in this study, four students admitted that they never had to use a 

calendar or keep a schedule until their first semester of college.  Ethen, for example, said, 

“In high school, I never planned my time. I just went with the flow. And now in college - 

the first couple of weeks I didn’t, but then my TIP mentor she got us all planners and 

she’s like, ‘I suggest you guys start working on this; time managing.’ And of course, at 

first it was like we were all over the place but now we’ve got the hang of it.”  Students 

like Ethen were lucky because they received advice from their mentors and advisors that 

allowed them to proactively structure out their schedules.  Other students were less 

fortunate; they learned from making mistakes.  Nolan, for instance, said:  

Yeah, I definitely changed a lot of things that I did…from high school to now. 
I’m following more of a schedule. I’m not just doing whatever after school. It’s 
usually like go home, eat, and then work on homework.  I found out that I needed 
to keep a schedule when I couldn’t remember what class to go to. I’m like, ‘wait, 
what class do I go to next?’ I had to check my schedule. It’s different from high 
school because every day you go to the same class. And then more things were 
being added because before it was just the classes, but now I got work, I got group 
meetings, I got TIP meetings, I got music practice with the ECO group, just more 
things. Like for example, this interview I put this on my calendar. And it just 
reminds me when to go. And it helps me plan out stuff that I can do on my free 
time. 

While some students learned how to manage their time because they were advised to do 

so, others learned from experiencing failure and rebounding from those experiences.  

Regardless of how students learned it, one thing remained clear from all the participants: 

learning how to manage your time in your first semester of college is crucial. 
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 Thus far in this section’s discussion, it has been clear that students learned how to 

develop their logistical competence in terms of self-advocacy and time management.  A 

final piece of logistical competency that emerged throughout the second round of 

interviews was learning how to study effectively.  Eleven of the twelve participants 

confessed that they had to completely revolutionize the way that they studied12.  During 

the first round of interviews, several of the participants described their studying process 

as reading, memorizing, and occasionally taking notes.  While some students continued 

to study in this way, there were a notable few students that quickly discovered this 

method of studying was ineffective, and that they had to make changes to the way that 

they studied. 

 One of the students who had to revamp the way he studied was Ricardo.  

Although Ricardo was already scoring 80s-85s on his exams at the beginning of the 

semester, he was disappointed in his performance and strove for perfect scores.  He said: 

So [my Math logic] class at the beginning…I would just start memorizing things. 
Once I caught on to how things work, it was easier to learn how to study too, 
other than just memorizing things; [rather,] I learned how they work instead.  
There were just too many formulas and proofs and stuff for me to try to 
memorize.  Now that I see how everything connects and flows together, I can just 
glance over and make sure I understand it, and if I can talk myself through it then 
I’m good. 

 
As may be observed in Ricardo’s reflection, he initially came to college having been a 

good memorizer, which served him well in his high school math courses.  Throughout his 

first semester of college, however, the rigor of the courses dramatically increased and the 

number of formulas and proofs that he had to memorize almost tripled.  Consequently, 

                                                
12 In fact, eight of these participants admitted that they rarely studied prior to their first semester of college. 
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Ricardo could not keep up with the amount of memorization that was expected of him.  

Then, he started looking for deeper meanings behind how all the formulas and proofs 

were interconnected, how one formula led to another, and how he could derive pieces of 

information from other pieces of information that were provided for him.  According to 

Ricardo, his outlook and approach to math completely changed after he learned how to 

do effectively see the big picture, and his exam grades improved to perfect scores.  

 Another student who described a similar phenomenon was Vincent, who is an 

undeclared/pre-pharmacy major.  At the beginning of the semester, Vincent’s grades 

were slightly below class average.  By the end of the semester, however, his grades had 

climbed to the top fifth of his class.  In his final interview, when asked why his grades 

had improved at such a high level, he responded, “I started studying differently…before 

it was a matter of trying to just look at the information and just retain it. That’s the way 

that I was kind of taught how to study. But now I think it’s a lot of easier to build 

concepts in my head rather than just try to memorize facts, it’s a lot of easier to connect 

systems together.  So just – I’m trying to get the big picture with everything. And I feel 

that that is why I am much more successful now.”  It is interesting to note that out of all 

twelve participants, Ricardo and Vincent were the two students who most articulated the 

importance of studying differently and they were also the two students who ended the 

semester with the highest grade point averages.  As such, the suggestions offered by these 

two students in particular demonstrate best practices that may be important to take into 

consideration.   
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 Social Competence.  Thus far, the conversations around competence have 

focused on professional competence and academic competence.  Still, a third type of 

competence remains that proved to be emergent within the second round of interviews: 

social competence.  Social competence refers to the underlying knowledge and skills of 

being able to navigate the academic and scientific worlds.  This is not to be confused with 

performance because performance focuses on actions (e.g., using scientific vocabulary, 

behaving like a scientist, using science etiquette), while social competence regards 

knowledge about social interactions.  Three themes emerged in related to social 

competence: 1) bonding with a scientific community; 2) picking the right professor; 3) 

connecting with resources. 

 Ten out of the twelve participants discussed the prevalence of feeling a part of and 

connected to the scientific community.  As may be observed in Table ____, almost all the 

participants were affiliated with a community, whether it is an academic support 

community like TIP or Gateway, or a STEM-focused community, such as the Biology 

Scholars Program or Freshman Research Initiative.  Regardless of the type of community 

they were a part of, students agreed that being a part of such learning communities 

increased their engagement with being a STEM major, the university community, and 

helped them with their academic studies.     

 Arturo felt especially grateful to be a part of the TIP program because he lived 

with his family and commuted to school, so he did not get a chance to meet people 

through living in the dorms.  When asked how his first semester experience would have 

been like had he not been a part of TIP, he responded: 
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I think that if I wasn’t part of TIP, I would be a lot more remote and not part of 
the community…I never thought that being part of the school community was 
important, and in fact, I wasn’t really a part of the school community in my high 
school, but seeing how close the TIP community is and how that can help you, 
both as a person and as an intellectual, I’m starting to see that it is important to be 
part of the school community. 

 
In his reflection, Arturo analyzes his first semester experience using a holistic approach.  

He discussed the importance of feeling socially and intellectually connected to a 

community, and even though he was not particularly involved in high school, being a part 

of such a community has played a crucial role in his first semester experience in college.   

 Vincent shared a similar feeling of sentiment with Arturo about the TIP program.  

According to Vincent, he “could not imagine what it would be like to be a student 

here…not being in some sort of group” because he would otherwise find it nearly 

impossible to just meet a group of people who share your same major to hang out with 

and study with.  He reflected upon the benefits of being a part of the TIP program: 

So here I have all these people who are taking the same classes, same interests, 
same level of discipline and it’s just nice. It gives me a nice sense of community 
knowing that I also have reserve seating for my classes. It takes stress off my 
shoulders. Just my advisor in the TIP office, she’s extremely helpful as well 
telling me what type of classes I should be taking. So she’s great, very helpful. It 
wouldn’t be the same without TIP.  As far as my relationships with my 
peers…since we last met I think my relationship with them has grown. We study 
a lot together, we’re the support for each other, and we always go out on the 
weekends together. So they’re kind of my backbone. 

 
Vincent, therefore, relies heavily upon his academic communities for several reasons.  

First, he gets the social benefit of being a part of a smaller and more interactive 

community where he and his peers share the same courses, professors, and schedules.  

Second, Vincent receives perks through his community, such as access to his own 
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personal advisor and reserved seating for his classes.  Finally, he has been able to build a 

strong academic and social network around him that he can depend on.  In sum, the TIP 

program has proven to be a strong network and sense of community that helps set 

students up for success within the academic community. 

 Even though the discussion around communities has been engaged mainly within 

the academic community so far, some students have also found a home within their 

scientific communities as well.  As previously mentioned, Henry was involved in a 

pipeline program called GeoForce, which recruited middle school students from 

southwest Texas to engage in a multi-year program that built their interest in geosciences.  

This program continued throughout the first semester, where Henry was a part of a FIG 

based within the GeoForce program.  Although the program picked up a few students 

who were not originally part of the GeoForce program in high school, the entire group 

has already gotten very close within their first semester of college.  Henry loves being a 

part of this FIG because he sees everyone in the program as very “smart, driven, and 

dedicated.”  In addition, Henry truly and fundamentally believes that all of the students in 

his FIG will not only be successful post-graduation, but they will also all stay within the 

field of geology.  As such, he feels that he belongs to a strong network within a niche of 

the scientific community specifically targeted towards geology, which is where he wants 

to be a professional.   

 Henry’s GeoForce FIG program also brings him a wealth of perks as well.  

Because his FIG is rooted in the Jackson School of Geosciences, they receive monies 

from the academic department to keep interest high for the students in the program.  
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Given this, Henry’s FIG allows him to embark on excursions related to his major.  He 

said, “So it’s really fun because…ours is mostly about talking about our college life, or 

talking about geology, going to museums, [or] visiting geological sites…our FIG just 

tries to stay together and move along all this semester like together so we can be like 

good friends.”  Similar to Vincent, Henry predicted that his grades would not be as high 

if he were not a part of his FIG.  According to Henry: 

One of the things that my FIG has definitely helped me with is my GPA.  My 
grades wouldn’t be as good right now in my geology classes cause [my FIG and I] 
study a lot together and it helps…because what I don’t know, they know it and 
they’ll explain it to me, and what they don’t know, I know and I’ll explain it to 
them. So without them, I’d probably still pass my geology class but not with the 
grades that I’m getting right now. So even though they’re not excellent grades, 
they’re okay, but without them I’d probably be maybe failing or I don’t know, 
barely passing.  

 
Henry, therefore, along with several other students in this study, felt strongly that his 

academic and scientific community had a positive influence on his grades and future 

prospects.   

 While the majority of the students in this study were able to find an academic and 

scientific community, some other students were not so lucky.  Ian attributed his academic 

and social struggles to the lack of such a community.  Although Ian was in the Longhorn 

Link Program, the program did not have many engineers and it was targeted towards his 

major.  As such, he became close with several friends who were in the College of Liberal 

Arts and the College of Communications; unlike Arturo, Vincent, and Henry, however, 

Ian was not able to study or discuss academic work with his friends.  Ian made proactive 

attempts to find friends within the School of Engineering, but he found the engineering 
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students to be “very anti-social.”  He also felt uncomfortable because he was one of the 

few Hispanic students in the engineering program (which will be discussed further in 

detail in the next section on intersectionality).  Given the qualitative evidence within this 

study, it may be beneficial for colleges and universities to facilitate some sort of process 

to place STEM students into academic and scientific communities that are specific to 

each student’s major for their first semester of college.  These recommendations will be 

further discussed in Chapter 6. 

 In addition to building social competence through finding the right academic or 

scientific community, students also developed their social competence by learning how to 

choose the right professor.  The importance of learning how to choose the right professor 

was discussed by half of the students in this study.  Some students, like Francisco, 

learned about online forums where you could post the grade you earned in a given 

professor’s class and any relevant information pertaining to the professor.  For instance, 

Francisco “heard about and checked on the ‘MyEdu’ website to see comments from [his 

physic professor’s] past students.”  At the time, Francisco was averaging a 70 in his 

physics class and was stressed out because he did not want to receive a C in the class, 

especially since he still wanted to transfer to the School of Engineering.  Through the 

MyEdu website, however, he learned that his professor puts a big curve at the end of the 

class that helps most students increase their grades.  This information helped put 

Francisco’s mind at ease, and is an example of how Francisco leveraged his social 

competence to increase his academic competence. 
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 While Francisco used MyEdu to find out more about the physics professor that he 

already had, Gabriel used the same online forum to choose his physics professor before 

the semester even began.  For Gabriel, finding a professor who cares about student 

success and is engaging was at the top of his priority list.  He found out about MyEdu 

from his roommate during orientation, and he used it to find the physics professor who 

had the best ratings in terms of being personable and engaging.  Even though his physics 

course is difficult, he says that he “can joke around with him and he feels comfortable 

asking him for resources.”  As such, Gabriel also leveraged his social competence to 

increase his academic competence, but he was able to do it in a way that preventatively 

may have caused him problems in his first semester of college. 

 In addition to using online forums like MyEdu to find out more about professors, 

students also displayed shrewdness in researching professor’s status levels and age.  For 

several of the students, the status of a professor was important in their decision-making 

process.  Ricardo and Mateo, for instance, talked about how they preferred to have 

tenured or tenure-track professors compared to clinical professors or lecturers because 

“they have a track record of proving that they are competent in their subject areas.”  It is 

interesting to note that both Ricardo and Mateo came from high socioeconomic 

backgrounds, and thus, they were able to access the type of cultural capital that comes 

with understanding about the different classifications of professors.   Nevertheless, 

they soon discovered that classification does not correlate with pedagogy or teaching 

ability.  As Mateo said of his calculus professor who is fully tenured, “I mean like, it’s 

almost as if… exchanges between the whole class and her is like between her and one 
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person. There’s really…no participation. If anything the only time that there’s 

participation is if there’s a mess up or if there’s a question about what will be on the test 

or about the test.”  In this case, Mateo assumed that a fully tenured professor, who holds 

more status, would be a better teacher; unfortunately, this was not the case for his 

situation. 

 In addition to building a supportive community as well as finding the right 

professor, students also demonstrated their social competence by connecting with 

resources.  For many of the students in this study, connecting with resources also equated 

with connecting with mentors because of the organizations that they were affiliated with.  

These meetings varied depending on the program.  Jorge, a member of the Biology 

Scholars Program, was required to meet with his mentor once a week as a requirement for 

his program.  He discussed at length how his mentor connected him to numerous 

resources across campus.  According to Jorge, “[My mentor] really urged me to take full 

advantage of SURG [Students in Undergraduate Research Group] and FRI [Freshman 

Research Initiative], and she really showed me that there are so many opportunities that 

UT has to offer specifically for science majors…that anything you wanted to do you 

could go out and pursue because there’s so many opportunities for you.”  Jorge’s mentor, 

consequently, had a positive impact on his first semester experience because she was able 

to connect him with organizations, groups, and experiences that not only interested him, 

but would also help advance his academic and career prospects. 

 In addition to getting plugged in with organizations, students also mentioned how 

they heard about various workshops and seminars across campus through their resources.  



 215 

Jordan, for example, mentioned how he was able to attend interesting lectures by famous 

scientists as a result of a computer science organization he was involved in.  According to 

Jordan, these scientists were “famous people that [he] had only read about in books,” and 

he never imagined that he would actually be able to meet them in real life.  He observed, 

“…in high school I think it was just – you think of all these people being as so distant 

that now in college, you have so many more opportunities to see real professionals. 

Like…the other day they had Richard Dawkins, who’s a really famous scientific figure.  I 

mean the fact that he was here demonstrates that there’s so many opportunities that you 

can take advantage of while you’re here.”  Jordan also discussed how being in such close 

proximity to world-class scientists makes him feel like “someone who could really be a 

part of the scientific community.”  These lectures and workshops, therefore, while may 

superficially seem like academic and social events, have had a profound impact on the 

shaping of students’ science identities, particularly in terms of recognition, which will be 

further discussed in the following section. 

 Summary.  This section explored the element of competence within the science 

identity framework of first semester Latino men at a PWI.  Compared to the other two 

parts of the framework, recognition and performance, competence was, by far, the most 

emergent theme in this study.  Competence was seen in three different forms: 

professional competence, academic competence, and social competence.  Within the 

professional competence sub-section, students developed in their competence in terms of 

both research as well as industry.  The academic competence sub-section described how 

students grew in terms of both content competence as well as logistical competence.  
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Finally, participants also displayed an increase in their social competence, which allowed 

them to build their understanding and expertise in areas like building their own academic 

and scientific communities, finding the right professors, and connecting with the 

appropriate resources. 

 RECOGNITION.  Carlone and Johnson’s (2007) study that conceived the science 

identity framework found that out of the three elements of science identity (e.g., 

competence, recognition, and performance), women of color mostly discussed issues 

related to recognition.  It is interesting to note, then, that none of the male students in this 

study had much to say about issues of recognition.  Rather, as seen in the previous 

section, the majority of the dialogue and rhetoric focused on issues related to competence 

and the varying forms of competence that come with it.  Nevertheless, this section will 

continue to parse out the discussion about recognition in terms of recognition by others 

and recognition by self as a STEM person. 

 Recognition by others.  The data from this section remained fairly consistent 

with the data from Chapter 4 regarding pre-college recognition.  The majority of students 

felt like their peers and professors recognized them as “good science students.”  This was 

determined in a variety of ways.  For some students, the bar was not set very high simply 

due to the precedent set by other students in the class.  Mateo, for instance, discussed 

how many of the other students in his calculus course would talk while the professor was 

talking and text their friends during class.  He purposefully sat near the front so that he 

could hear the professor better and so that he could make eye contact with him.  As such, 
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he believes that his professor recognizes him as a good science student because he is not 

texting, talking, and he actively takes notes as the professor is lecturing. 

 Other students also believed their professors thought of them as good science 

students.  Ethen said his biology professor knew he read the chapters and tended to direct 

questions to him since he sat in the front row, which demonstrated a subtle confidence in 

his ability to answer those questions.  Francisco went into his calculus professor’s office 

hours to ask him how he should spend his time studying, which demonstrated that he 

cared about his grades.  In addition, he asked questions in class and showed up to all the 

discussion classes, so he felt like his professors and teaching assistants should, at the very 

least, recognize him as a hard-working student.   

 Similar to Mateo and Francisco, Henry felt like his professors recognized him as a 

hard-working individual.  Henry, however, made it a point to say that his professors may 

not recognize him as a smart person because he felt behind his peers.  He said: 

Even though I’m not the smartest there, like I just try to work more like work 
harder than everyone. Like for example, my teacher he has seen me stay very late 
in the school of geosciences reviewing for my labs and things like that. I even stay 
there whole nights even though I’m not supposed to. And for my pre-cal teacher 
well I go and ask her questions every time I have question. She even says that 
nobody goes to her. I guess they’re intimidated or something, but I guess I’m like 
one of the few that goes to her. And even though she knows that I’m not the 
smartest in the class, I don’t get the highest grade I’m still there like working 
really hard and I’m trying to improve my grade. 
 

While Henry does not feel as smart as his classmates and peers because he believes that 

the education he received in the Valley was poor, he also feels like he works harder than 

them to be on a level playing field.   
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 Henry felt like he was not as smart as his classmates but worked harder than them.  

Some students, on the other hand, felt like they did not need to study as much as their 

classmates and were proud that they could do well without having to work that hard.  

Jordan, for example, said that he studied no more than two hours a day and slept for at 

least eight hours every night.  He stated, “I definitely study the least out of my [TIP 

group] and I found that I work better when I sleep more.  To be honest, I don’t know how 

they can study for like four or five hours.  I guess I’m smart because I don’t need to do 

that and I’m pretty sure I’m doing fine.”  Jordan, then, represents the case of a student 

who can do well in the scientific community without having to rely on any sort of 

recognition.  For him, his academic competence alone can help him succeed in the field.   

Despite few exceptions (like Jordan), the majority of the participants in this study 

believed that their professors would recognize them as hard-working individuals.  Four of 

the participants also mentioned that their professors would recognize them as improved 

students in addition to being hard-working.  A turning point for Ethen in the semester, for 

example, was when his chemistry professor, who has the reputation for being strict and 

unemotional, whispered in his ear, “Good job” after he increased his quiz score by a 

considerable percentage.  At that moment, Ethen felt like his professor recognized him as 

an improved student, which provided him with a much-needed boost of confidence.  In 

his reflection, he stated, “She doesn’t do that to anyone, so when I told my friends that 

she did that ‘cause she saw a great improvement, everyone like freaked out. I’m assuming 

she thinks that I’m going to be able to make it.”  This testimonial by Ethen demonstrates 

not only the importance of the impression professors can make on first semester students, 
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but also the value that recognition plays for students who have not possessed a history of 

success in science and math. 

In regard to peers, the majority of participants also agreed that they were viewed 

as “science people” simply due to their major.  Arturo discussed how people 

automatically assume he is smart when he tells them that he is majoring in physics even 

though they are unsure about what that actually means.  He said: 

Well, the title physicist kind of sounds like intimidating. When people compare 
something being really hard they say ‘it’s not rocket science’ and stuff like that. I 
mean, and also people who actually know what physicists do know that all of this 
stuff that they do is kind of – like in context of like the real world, it seems kind 
of useless like to know certain properties. So like I guess the normal person 
wouldn’t – they would think they would be smart, but they wouldn’t think that all 
the stuff they know is necessarily useful. 

 
Arturo further goes on to discuss how he enjoyed being recognized as a physicist and that 

recognition continues to motivate him to be successful in his major.  This type of 

recognition as an intelligent person, therefore, can also serve as a positive motivator for 

first semester STEM students.   

 Self-Recognition.  Five of the twelve participants mentioned that their first 

semester college experience caused a decrease in their own self-recognition as a “science 

person”, which is consistent with the literature on students of color in the STEM 

disciplines (e.g., Aronson, Fried, & Good, 2002; Good, Aronson, & Inzlicht, 2003; 

Wilson & Linville, 1985).  Jorge, for example, said:  

I’ve been tested because throughout the course of just my first semester there’s so 
many aspects of my different courses that make me consider, ‘Oh, maybe I’m not 
cut out for this. Maybe this is something that’s going to be really challenging and 
I have to use a lot of this in the future for my career.’ And maybe kind of just 
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question your own abilities and your weaknesses. So it definitely makes you 
much more critical of your strengths. 

 
In addition to the academic context, Jorge’s confidence also took a hit in terms of the 

social aspect as well.  A very active student leader in high school, Jorge discussed his 

struggle in coming to terms that he was now a small fish in a big pond: “You go from like 

being a senior who knows everything, knows the ins and out of everything to being a 

freshmen where you’re not really clear about what you’re doing, you’re confidence has 

definitely dropped.  I’m more timid now because I don’t necessarily know what I’m 

doing.”  As such, Jorge faced a lot of the same feelings that are consistent with the 

literature on the first-year experience for college students.   

 Arturo also discussed similar feelings to Jorge because he went from being one of 

the smartest people in his high school to being constantly surrounded by intellectual 

peers.  When asked why he felt like his confidence has decreased, he responded: 

I don’t know. I guess being with so many people or like being with people who 
are really sophisticated and intelligent, and who have all these ideas kind of 
changes my own ideas and outlook on the world.  I’m starting to see myself as 
less of a smart person, but I’m also starting to see intelligence in a different light.  
Like before people would say that I was smart just because, the truth was that I 
did the work and I liked doing the work so that fascination and the work allowed 
me to excel in those fields. But now that things are so much complicated and I’ve 
gotten so used to understanding everything that was put in front of me, I guess 
seeing things that I don’t understand is kind of intimidating to me and I need to 
find that fascination again and really know what I’m talking about. But the 
interesting thing is being smart in the context of college, I mean there are some 
exceptions where people are just naturally very successful in whatever they do, 
but for most people if you put the work in you’ll know what you’re talking about. 
And that’s been evident in my physics lab. I didn’t understand something and I 
was tired of not understanding things in my physics lab so I went out of my way 
to like find out what it was, and I got to like the class and I was one of the few 
people that knew what the lab was about. So I thought that was good. 
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Arturo’s reflection demonstrates his belief and understanding that intelligence is 

malleable.  In other words, whereas he used to believe that intelligence and stupidity was 

inherent, his outlook on intelligence changed throughout his first semester.  After his first 

semester of college, he now believes that intelligence can be shaped, molded, and 

learned, as opposed to a more black and white approach of people being smart or not 

smart. 

 Summary.  This section discussed how recognition played a role in students’ first 

semester STEM experiences.  Students were mostly aware of how their professors 

regarded them, which fell into categories such as good science students and improved 

science students.  A few of the students also mentioned that they were recognized as 

“science people” when they talked about their major, although most people who were not 

involved in STEM did not have a thorough understanding of what it actually meant.  

Finally, some students discussed that their self-recognition as STEM people decreased 

throughout their first semester experience.  At the same time, however, their outlook on 

intelligence had also shifted.   

 PERFORMANCE.  Out of the three different parts of Carlone and Johnson’s (2007) 

science identity model, performance was the least discussed.  Only four of the twelve 

participants shared in the discussion around the notion of performance.  The other eight 

participants claimed that they “acted and behaved the same around everyone.”  

Nevertheless, the four students who talked about performance endorsed it not only as an 

important part of their science identities, but also as a critical factor in their future career 

aspirations. 
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 Performance for STEM versus non-STEM people. When discussing 

performance, three of the four participants observed a difference in how they interact 

with their STEM friends compared to their non-STEM friends.  All three participants 

talked about how their topics of conversation differed depending on which group of 

friends they were with.  Humor became a focal point of the conversation; participants 

talked about how their use of humor heavily depended on whether they were spending 

time with STEM people or non-STEM people.  Francisco, for example, said, “Yeah, 

because like my friends that are on the same major…we mostly talk about classes and we 

can be joking but it’s like doing homework. With my roommates it’s more like we joke 

around and I mean we are friends, when we are cooking or when we are eating. But when 

it comes to studying everybody is like this in their room studying.”  As such, Francisco 

brings up the important point that he talks and jokes around about issues related to 

academics (e.g., homework, class, professors, etc.) with his STEM friends and non-

academic stuff with his non-STEM friends.   

 Francisco was not the only participant to bring up this trend.  Henry also 

discussed the disparity in the things he talked about with his STEM friends versus his 

non-STEM friends.  He said, “We talk about different things because like my other 

friends that are not in my major we talk mostly about, I don’t know about regular 

things…like TV, sports, things like that. And when I’m talking with my friends in the 

geology we talk about mostly about rocks, whatever it has to do with geology we make 

jokes about rocks; for us it’s funny, nobody else gets it.”  Henry, therefore, reinforces 

Francisco’s point that they perform for different groups of friends.  With their STEM 
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friends, they use scientific vocabulary and crack scientific jokes that are only accessible 

to people within the scientific community.  While this may be a subconscious (or 

unconscious) method of demonstrating and performing their competence in public, it was 

still a behavior trend that they noticed.  

 Jorge also brought up an interesting point that differentiated the way he interacted 

with his STEM friends from his non-STEM friends.  According to Jorge, he said that he 

noticed people who major in STEM tend to be less in tune with the outside world, such as 

current events and politics.  He characterized his relationships with his peers in the 

Biology Scholars Program as more of a “business relationship” because he didn’t really 

know anything personal about them.  In fact, he said, “With my BSP friends, our 

conversations are mostly like small talk and stuff related to classes, stuff related to things 

that’s going on…but they’re never anything outside of class.”  On the other hand, he 

knows his roommates (who are majoring in Liberal Arts and Business) in a more personal 

way because they debate about everything, such as politics, business, and current events.   

 Two other students agreed with Jorge’s assertion that STEM people are “just very 

anti-social and not very friendly.”  Ian, who struggled throughout his first semester to 

find a niche within the scientific community, also discussed at length the difficulties of 

feeling like he was close to his peers in the community.  He said: 

With my liberal arts friends, we talk about everything: social life, personal life, 
other issues.  With my engineering peers, I guess we’re kind of nerdier because 
we definitely talk more about electronics and like video games.  With my friends 
who are more into math and science, we’re definitely more like – we don’t go 
deep into personal stuff.  I guess it’s because people in liberal arts just know how 
to communicate better. 
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Ian attempts to point out a rationale about why he feels like the STEM community is anti-

social and unfriendly.  In his statement, he said that STEM people tend to be less 

communicative compared to people who major in other subject areas13.  While this may 

be true, communication (and other aspects of performance) has been increasingly 

important to being accepted by and indoctrinated into the scientific community, as will be 

explored in the following section. 

 Performance using science etiquette.  Half of the participants in this study were 

enrolled in a UGS course called Critical Thinking in the 21st Century.  As already 

discussed, a large portion of this course was designated to getting students to ask critical 

questions, think about various issues using differing analytical lenses, and scrutinize the 

world as they know it using a higher level of rigor.  Simultaneously, another part of the 

course got students thinking about scientific issues within a broader context; specifically, 

it explored how the scientific world collides and intersects with other industries and 

communities such as business and politics.  Students who were enrolled in this UGS 

course discussed how the course taught them to see the scientific community in a new 

light. 

 Out of the three participants that commented about learning the importance of 

science etiquette, Arturo was the most forthcoming.  According to Arturo, he picked up a 

wealth of knowledge regarding the scientific vocabulary and etiquette that he had to 

                                                
13 It should also be noted Latino and African-American students have long been known to 
experience this “chilly climate” in STEM that Ian described (e.g., Harper & Hurtado, 2007; 
Hurtado, 1992; Museus, Nichols, & Lambert, 2008; Nora & Cabrera, 1996).   
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conform to in order to be taken seriously by the scientific community.  When asked what 

he thought about the etiquette that he learned, he said, “I still think that I’m not 

professional and I don’t know how to be professional, but before I didn’t think that that 

formality was important…now I’m starting to see that even though I personally don’t 

think it’s important, it’s perceived as important by others that matter.”  Arturo continued 

to discuss how he did not like conforming to social decorum; nevertheless, he felt the 

need to start practicing in order to make his mark on the scientific community in the 

future.  For example, in regards to his class project in his UGS course, he said, “I didn’t 

really understand that the world of science is a place that is already structured in a way 

and there’s certain etiquettes for how you can do a research poster or how you can 

present your research…I’m starting to build that etiquette to be able to do stuff faster and 

make it more professional looking so that it would be accepted by the scientific 

community.”  As such, Arturo now has a solid understanding that there is more to science 

than the substance of ideas; in order to truly be successful within the field, you have to 

act like a scientist, dress like a scientist, and perform like a scientist. 

 SUMMARY.  This section explored the first semester experience of Latino males in 

STEM using the aspect of performance within Carlone and Johnson’s (2007) model of 

science identity.  It was broken down into two subsections.  The first subsection 

examined how participants felt the need to perform differently for STEM versus non-

STEM people.  For people within the STEM community, students did not feel compelled 

to share personal information because they felt like people who major in STEM tend to 

be more anti-social and less friendly.  The second subsection explored how some students 
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learned about the importance of science etiquette, and how the field of science intersects 

with other disciplines, like business and politics.  

Intersectionality of Participants’ Science identities with Other Identities 

 This section will explore how students’ STEM identities interact with other pieces 

of their identities.  Similar to how the previous section was organized, this section will be 

organized by how emergent the themes were throughout the interviews.  Intersectionality, 

though, becomes complicated because many of the described identities overlap and 

collide with each other.  For example, a Latino participant with light skin color may pass 

off as Caucasian to others.  If this participant speaks with a heavy Latin accent, though, 

their views of his racial identity may shift.  Given that this section is focused on 

intersectionality, I used my own interpretations and discretion to categorize and forefront 

certain identities over others in my presentation of this data. 

 Racial identity.  The majority of the participants had some sort of perception or 

experience with the collision of their science and racial identities.  These perceptions and 

experiences were overwhelmingly negative for a variety of reasons.  Several of the 

participants described a stigma with being Latino in the STEM disciplines.  In my 

conversation with Arturo, for example, he discussed how being Latino affects his 

perceptions of the way he is viewed and treated in his science and math classrooms: 

A: I know there is like a stigma like the male Latino person and I never really - 
like if something weird happens like there is an open seat and someone doesn’t sit 
with me, it kind of seems like that person was like self-conscious of that. 
C: Ok, you mentioned a stigma. What kind of stigma are you talking about? 
A: Well I don’t know, like traditionally I would say that the Latino male…is 
working in fields and like doing work and not really professional. So like dark 
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skinned people, like even Mexico, like it’s usually the light skin people that are 
like the professionals, and lawyers, and stuff like that. 

 
Arturo hits on a few different, but important, points in his analysis.  First, he describes the 

same stigma that is felt by many people of color in STEM classrooms as previous 

research has demonstrated (Bandura, 2010; Leslie et al., 1998).  He also observes the type 

of racial micro-aggressions (CITE) that are often felt by students of color at a 

Predominantly White Institution.  Interestingly enough, though, Arturo is very light-

skinned himself, and he even admits that sometimes he forgets that he is a Latino male 

because he believes that he is perceived to be Caucasian by the majority of his peers.  

Arturo is also aware of the privilege light skin can bring since people with lighter skin in 

Mexico tend to be working professionals.  It is noteworthy, then, to observe that Arturo 

still feels a sense of stigma and ostracism in his STEM courses despite looking like a 

white male. 

 Arturo is not the only participant who mentioned this type of exclusion and 

isolation from the scientific community.  Vincent, who is much darker in skin color 

compared to Arturo, noted the same experience.  He described his experiences and 

feelings of awkwardness in his science classes in the following reflection: 

It’s just a bunch of white girls who won’t look my way who are in sororities, and 
a bunch of white guys who definitely won’t even look my way because I’m this 
scrawny little Hispanic/African American looking kid. So I was kind of 
disappointed in that sense just I wasn’t expecting that anti-social kind of feel. I’ll 
try to start conversation with somebody who’s in there…’Oh, ok’ and they’ll just 
walk off. Sometimes I wonder, do I look like I wouldn’t be a cool person to talk 
to? It’s just something that crosses my mind every now and then when I don’t get 
a response from other people that I try to communicate with. 
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Vincent’s reflection portrays his perception of the scientific academic community at the 

university as “a bunch of white sorority girls and a bunch of white guys,” an image that 

he does not physically fit into.  It is interesting to note, though, that Arturo also expressed 

the same feelings of rejection and marginalization despite being of a much lighter skin 

tone. 

 Jorge, another participant with light skin, shared a similar story to Arturo and 

Vincent.  When asked about how he might have been racially perceived in his classes, he 

said he was probably perceived as Hispanic because he was a quiet kid and a lot of 

Hispanics in his school were also quiet because they only knew how to speak Spanish.  

He stated, “Since I was ambiguous on the outside, they probably figured I was on the 

[Hispanic] side because I didn’t talk much.”  Jorge’s testimony portrays the 

intersectionality of science, racial, and linguistic identities.  Since he had a quiet 

disposition, he believes that his teachers and peers assumed he was an English Language 

Learner and did not understand what was happening in the classroom.  This is 

illuminating, nonetheless, because it shows how when a person is racially ambiguous as 

Hispanic or Caucasian, a language deficit automatically puts the racial categorization of 

that person as Hispanic. 

 This point was further elaborated by Henry, who had heard negative things about 

the racial dynamics at this Predominantly White Institution from his teacher.  When 

Henry told his science teacher where he was going to college, she told him, “Oh yeah 

[that’s a good school] but there’s a lot of racism there.  Like, well you might look white 

or things like that but when they hear you speak they’re going to notice.”  Henry, 
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therefore, came to the university under the impression that he would be persecuted as a 

Hispanic student and questioned whether he had to try to mask this piece of his identity to 

be taken seriously in his field.  Since then, though, he has been pleasantly surprised by 

his experience in the School of Geosciences.  According to Henry, “[Racism] hasn’t been 

a problem in my STEM classes.  For example, in my geology classes…you actually have 

a lot of culture there because you’re going to travel the world so, there’s a lot of cultures 

there trying to also learn geology.”  Therefore, event though Henry stepped onto the 

campus thinking his science and racial identities would compete against one another, he 

discovered that in his field, his identities could complement each other symbiotically.   

 While Henry has been able to find a way for his science and racial identities to 

complement each other in his field, Mateo finds it difficult to do this in the field of 

engineering.  He described an “invisible hierarchy of engineering,” which is a type of 

unsaid rule that dictates who will be successful in the field based solely off of race.  

Mateo stated, “So I think in like the hierarchy of doing engineering it would be like 

Asians, then whites, then I really couldn’t tell I think Hispanics then African Americans 

would probably be the same.”  Even though Mateo thinks that he is at a disadvantage in 

the world of engineering, he uses his “crutch” as extra incentive to perform well in 

school.  He said that he refuses to use his racial and ethnic background as an excuse to do 

poorly or quit: “I really would just suck it up and I’d say, ‘I need to do this. I need to get 

this job’ so I would just keep working until I got it.”  As such, Mateo demonstrates 

resistance in allowing others to define his knowledge and abilities based off of his 
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Hispanic identity, and he reconstructs his racial identity in a way that becomes a positive 

asset for him. 

 Other participants also held similar views to Mateo in regard to being Hispanic in 

the STEM disciplines.  Even though most of them admitted that they faced some sort of 

adversity in their field by virtue of their race, they actively searched for the silver lining 

within this challenge.  Ricardo, who is half white and half Hispanic, discussed how 

people would call him a “vampire Mexican” because of his light skin.  He also 

considered the positive and negative aspects to being Hispanic within the math 

community.  He said, “It’s positive in the aspect that I get certain things even though I’m 

not as good as other people, and it’s negative in a way that you are not regarded to a high 

standard and that can be damaging to yourself esteem I guess.”  Ricardo’s analysis of his 

racial identity is curious to the discussion of racial identity within the math community 

because as a self-identified Latino male, he has bought into the idea that his race allows 

the bar to be lowered for him.  In other words, he can access certain resources that are 

inaccessible to his peers without having to perform at the same level because of his race.  

Ricardo also acknowledges, though, that this lowered expectation of him can be 

damaging to his self-esteem because people do not believe he is capable of performing at 

a high level.  In this way, he describes the same dual-edged sword that was also portrayed 

by Mateo. 

 The experiences discussed by Mateo and Ricardo go beyond the classroom and 

into the professional scientific community as well.  Nolan, who grew up in Brownsville 

and was surrounded by Hispanics for almost all of his life, discussed the illuminating 
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experience he had at Google camp when he experienced racial diversity for the first time.  

He admitted that he noticed that there were only two other Hispanics in a group of 20 

(and no African-Americans), and the other people did not perceive him as Hispanic 

because of his fair skin.  The issue was not even raised until they tried to pronounce his 

last name.  He vividly recounted the experience: 

C: So when did they realize you were Hispanic then? 
N: Mostly because of my last name, no one can pronounce it. It was funny 
because I would ask them. “Oh hey same my last name.” They are like “Uh no, 
I’m not going to say that.” And it was the first time I actually felt cool being 
Mexican other than like class because like I get to talk in Spanish and nobody 
would understand it. Yeah, I thought that was pretty cool. My mom would call me 
at one time and I would just be talking in Spanish in a room full of engineers and 
they are just staring at me. It was fun. 
 

Nolan’s recollection consisted of a few salient factors to consider.  As previously 

discussed with a few of the other participants, Nolan’s racial identity was perceived as 

ambiguous; it was not until his last name was brought up as a topic of conversation that 

he was categorized as a Hispanic person of color.  It is interesting to note that his peers 

were unwilling (and unable) to say his last name and that the engineers in the room would 

stare at him because he was speaking Spanish.  These dynamics and interactions reinforce 

the image of the scientific community as lacking color, diversity, and global perspectives 

(e.g., Dumais, 2002; Monkman, Ronald, & Theramene, 2005), which will be more 

thoroughly investigated in Chapter 6. 

 GENDER IDENTITY.  Given that the participants in this study were men wanting to 

become a part of a male-dominated field, none of the students had much to say about the 

intersectionality of their scientific and gender identities.  Seven of the participants 



 232 

actively recognized that they were in a place of privilege based off of their gender while 

the remaining five participants either did not recognize their privilege or had never 

considered it before.  When asked to reflect upon how their first semester experience in 

the STEM disciplines may have differed if they were women in the field, their responses 

varied. 

 The majority of the participants agreed that their experience as a woman in the 

STEM disciplines would have been more difficult.  Arturo said: 

I would say that it would be harder just because I know that in most fields, 
women don’t really do as good as men.  I guess if you think about their pay that’s 
an issue that comes up a lot. And also there’s different difficulties, like I think a 
woman would have more thoughts about having a family and having kids than a 
man would, so that would be another factor that would interrupt their 
research…like to devote one’s life to research I don’t think you would have as 
much time to be like a mother, but I think that you could be a father just because I 
don’t think that position is as important I guess. 

 
Arturo’s reflection demonstrates a basic awareness of the struggles women have with 

their careers in a world dictated by gender norms.  This perspective was observed by 

some of the other participants as well.   

 In addition, other students discussed how women might get discouraged from 

being in the field because there are such few women in the STEM disciplines.  Francisco 

said that he would probably feel more confused and have more doubt about his major if 

he were a woman because there would not be as many women interested in pursuing the 

same major.  Similarly, Gabriel claimed that he would be more stressed out because he 

would constantly be scrutinized about whether he belonged in the profession or not.  At 
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the same time, though, he also said that he would work harder to prove to himself and 

everyone else that he truly belonged in the scientific community.   

 Jorge also discussed the possible disparities that may occur if he were to be a 

woman in the STEM disciplines.  He predicted that he would probably have a more 

difficult time distributing his research to the public because he would be invalidated 

based on his gender, even if his research were to be new and groundbreaking.   Ricardo’s 

math professor actually shared how she was discriminated against due to her gender 

identity.  He said, “The older female professor I have said that when she was a graduate 

student even her professors at the time would look down on her because she was female 

and that they would make comments about gender and stuff.”  Ricardo, therefore, learned 

about the injustices within the scientific community based on gender directly from his 

professor, which proved to be a powerful learning experience for him. 

 RELIGIOUS IDENTITY.  Half of the participants in this study mentioned that they 

were affiliated with a religious identity.  Of the six participants that affiliated with a 

religious identity, three of them claimed to be spiritual, two of them were Catholic, and 

one was Christian with no claim to any denomination.  It is interesting to note that five of 

these six participants either kept their scientific identities separate from their religious 

identities, or they emphasized their scientific identities over their religious identities.   

When asked how they negotiated their scientific and religious identities, several 

of the participants claimed that they try to keep them separate.  Mateo looked to and 

emulated his dad’s response to the same question since his dad is also a self-proclaimed 

Catholic scientist.  Mateo explained: 
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I was talking to my dad about it when I was younger and he said that he believes 
in evolution but he’s Catholic. But he says, ‘I’m a hypocrite but I keep my faith 
and science separate.’ And I do the same thing. So I keep my faith and science 
separate. I mean I believe in evolution, but I also believe in creationism at the 
same time. I’m a hypocrite, but I feel it’s better to do that because you know how 
the world works but I want to have a spiritual life.  

 
Based on Mateo’s statement, it appears that he relies on his religious identity so that he 

can lead a spiritual life; however, he also wants to be able to make the most sense of the 

world while still being able to cling on to his faith. 

 When asked how he negotiated his scientific and religious identities, Arturo had a 

similar response to Mateo.  Arturo said, “In terms of my scientific and spiritual beliefs, I 

go half and half.  I want to believe that there’s an order to why things happen, but I don’t 

necessarily believe that there’s a being that’s supremely in charge of that order.”  Arturo 

goes on to explain how he wants to believe that the behaviors that govern the physical 

world are due to some sort of order as opposed to chaos.  For both Mateo and Arturo, 

then, their religious identities are not so much rooted in an absolute and foundational 

belief in a supreme being, but rather a hope that there is something more powerful than 

what is already known that is governing the physical world.   

 Unlike Mateo and Arturo, who chose to keep their scientific and religious 

identities separate, Ethen was forced to do this.  Ethen grew up in a strict and religious 

household where he was not allowed to question his faith.  He reflected upon a childhood 

experience when he was 15 years old and he began heavily question and criticize his 

religion.  As a result of these actions, his mom sent him to a church retreat and refused to 

take him back in the house until he reclaimed his faith.  Ever since that experience, he felt 
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like he could not talk about religion with his family, so he actively tried to keep his 

religious and scientific identities as separate as possible. 

   Creative identity.  In addition to racial identity, gender identity, and religious 

identity, another important type of identity that was discussed was creative identity.  Half 

of the participants agreed that their creative identities played an important role in their 

science identities.  In fact, this part of their identity was so important to Arturo that he 

stated: “I think that my creative identity is the only thing that gives me leverage in my 

scientific identity.”  Regardless of the career path that students were on, students believed 

that their creative identities supplemented and enhanced their scientific identities. 

 Nolan, for example, talked about how he saw creativity play a role in his identity 

as a computer science person.  He said, “Well, I’d see creativity in CS ‘cause…you could 

be a good programmer but if you have no creativity you can’t come up with ways to 

solve problems. You have to create the steps out of stuff you’ve already learned…and 

you have to be creative and think of what’s going to be more efficient.”  According to 

Nolan, then, being creative and innovative is a prerequisite to being successful as a 

computer programmer or analyst.  Gabriel also discussed the importance of being 

creative in the field of engineering since “the field is all about innovation, designing 

technology, and applying it.”  The STEM disciplines, therefore, lend itself to people who 

are inclined to being creative and people who can utilize their creative identities to 

leverage their scientific identities. 
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 In addition to helping students in their future career aspirations, participants also 

found their creative identities important in helping them excel academically.  Ricardo 

said: 

I think students struggle in college because they get assessed in a way that they 
never experienced in high school.  In high school, teachers assess you on your 
knowledge.  In college, professors assess you on how you think.  You're not going 
to be given every type of problem before you get tested on it, that's just 
regurgitation...that's high school.  In college, the professors give you the 
foundation, but it's up to you grapple with it, to wrestle with it, to utilize the free 
thinking and creativity that, unfortunately, never gets taught to students in high 
school. 

 
Ricardo, then, hits upon an stimulating and noteworthy point: students who were not 

taught to think freely and creatively will probably have a tougher transition to college 

because they are used to memorizing and reciting information as opposed to creating 

patterns, connections, and new ideas.  Since much of the high school curriculum in 

science and math is focused on mastering standards and teachers are expected to show 

students every type of problem that they will be assessed on, students who were taught, 

trained, and groomed in this way face a challenging time when they enter college. 

 Musical Identity.  While unexpected, nine of the twelve participants also heavily 

discussed their musical identities.  Most of the participants with a musical identity played 

an instrument in the band; a few others sang in the choir, played the piano, or played a 

string instrument.  Several of the participants explained that their musical identities 

supplemented their science identities.  Nolan, who played in the band, rationalized the 

similarities between music and math by discussing how both of them allowed him to be 

creative within a given structure.  He said:  
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I think there’s a lot of math in music.  Because a composer can be creative, but 
he’s going to use tried and true fundamental music basics to make his creation.  
Like for example, to make a chord structure music there’s certain types of chords, 
like a major chord or just the root, the third, and the fifth and they sound pretty, 
right?  So a composer would use that if he wants to make like a pretty song. And 
then there’s also chord progression music that sounds good together and he can 
use those tools that are fundamental to create masterpieces; [similarly], a 
mathematician who is going to build a theorem, (like the Pythagorean theorem) he 
was using basic principles like exponents and adding and he came up with this 
theorem to find the sides of a triangle.   
 

As Nolan identified, music and math intersect because both allow the creator to use his 

discretion and originality within a set structure.   

 In his reflection, Ethen spoke more personally about how his musical identity 

complemented his science identity.  He explained, “My [musical identity and] 

experiences with music have expanded my creative abilities.  Because I’m more creative 

[due to] my music, I have been able to see patterns and connections in science that I 

wouldn’t have seen.”  As such, Ethen discusses how both his science and musical 

identities pull on his creative identity, which in turn, strengthen each other. 

 Finally, Jorge talked about how his musical identity has provided a relief for him 

to get away from his stressful life in college.  He discussed how his STEM classes were 

“all about right or wrong.”  In contrast, he felt that music is a form of expression so there 

is no right or wrong.  Jorge also mentioned that since his science identity had been beaten 

down by his first semester of college, he relied upon his musical identity to help him cope 

through his first semester.  He said, “I know that I am musically inclined…so that’s 

something that can’t be taken away.”  In summary, musical identity was viewed as a 

complementary component to students’ science identities.     
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Figure 5.1. Intersectionality of Science Identities with Other Identities. 

 
 Summary.  This section explored how participants’ science identities intersected 

with other parts of their identities, such as their racial identities, gender identities, 

religious identities, and creative identities.  The intersectionality of these different 

identities proved to be complex, and identities collided, were separated, or symbiotically 

complemented one another.  Regardless of the interaction of the different identities, this 

section provided a holistic view on how students’ science identities were molded, shaped 

by, and influenced by other parts of their identities. 

CHAPTER 6: DISCUSSION AND CONCLUSION 

Overview of the Study 

 This study examines the first semester experience of twelve Latino male students 

majoring in the STEM (Science, Technology, Engineering, and Math) disciplines at a 
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Predominantly White Institution.  Using Carlone and Johnson’s (2007) science identity 

framework, the objective of this study is to examine how first-semester Latino men 

ascribe meaning to their science experiences, how their science identities are shaped and 

developed throughout the first semester, and how their science identities intersect with 

other aspects of their identity.   

 This study addresses the potential crisis that could place the United States at an 

economic and technological competitive disadvantage in the global stage for years to 

come.  The shift from a post-industrial/mass production economy to a globalized 

knowledge economy has placed an increased demand for a workforce with strong skills 

in math and science that can serve as the critical thinkers and innovators of the next 

generation (Florida, 2002; Schirato & Webb, 2003; Thussu, 2010).  Several factors 

dictate a strong need for this research study.  First, the United States must continue to 

produce adequate STEM workers in order to maintain its economic position in the world 

(e.g., NSF, 2006; Obama, 2009).  A recent study by the National Science Foundation 

(2006) showed that the United States has one of the lowest STEM to non-STEM degree 

rates in the world; given this, domestic leaders, including President Obama, have not only 

increased funding, but also encouraged young Americans to pursue education and careers 

in the STEM fields.   

 Second, the latest census data reveal that Hispanics are the fastest growing 

population and currently represent 16.3 percent of the entire United States population 

(U.S. Census Bureau, 2010).  The Hispanic population has also been projected to become 

one-third of the total U.S. population by 2050.  In addition, the Hispanic population is a 
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particularly young one, with 37.9 percent of its population under the age of 19.  As such, 

the data imply that a large portion of the education pipeline will be of Hispanic descent.  

At the same time, data from the Higher Education Research Institute (HERI, 2010) as 

well as the National Science Foundation (NSF, 2009) have shown that Latina/o students 

are not successfully graduating with STEM degrees, and that there is a “leak” in the 

STEM pipeline somewhere between the beginning and the end of college.  Research has 

also shown that the first-year experience has proven to be a tough transitional year for 

many Latina/o students who face acculturative stresses with the first week weeks are 

particularly critical (e.g., Hernandez, 2000; Hurtado & Carter, 1997; Justiz & Rendón, 

1989).  Consequently, a strong need remains to examine the first-semester experience of 

Latina/o students who major in the STEM disciplines.  

 Finally, recent scholarship has found that while Latino men are most likely to 

pursue a STEM degree, they are also the group that is proportionally least likely to STEM 

bachelor’s degrees (Riegle-Crumnb & King, 2010).  This is particularly problematic 

given that Texas has the second highest Latina/o population, only after the state of 

California (U.S. Census Bureau, 2010).  As the Latina/o population continues to increase 

and the proportion of Latina/o students within Texas education pipeline grows, this study 

presents an opportunity to better understand why Latino men are being forced out of the 

STEM pipeline (particularly within their first year of college), and how policymakers, 

university administrators, faculty, and staff can help strengthen the first-semester 

experience for Latino men majoring in STEM. 
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 Several theoretical frameworks were considered when shaping this study.  Most 

of the relevant scholarship that was reviewed utilized capital theory, critical race theory, 

or resistance theory (e.g., Chang et al., 2008; Gloria & Kurpius, 2001; Hernandez & 

Lopez, 2005; Hurtado et al., 2007; Leslie, McClure, & Oaxaca, 1998; Waller, 2006).  

While these studies provide foundations to understand barriers faced by women and 

people of color in STEM fields as well as successful coping mechanisms, two big 

limitations exist in the use of these models.  First, the findings described by these studies, 

such as STEM success being related to intrinsic motivation, perseverance, family support, 

and strong pre-college science experiences, can be applied to almost any successful 

student (Carlone & Johnson, 2007).  In other words, they did not deeply explore how 

race, ethnicity, and/or gender factored into the findings.  Implicit within both the model 

of science identity (Carlone & Johnson, 2007), then, is the assumption that an 

individual’s science identity interacts with other aspects of his identity, such as race, 

ethnicity, and gender.  As such, the theory of intersectionality, which seeks to examine 

how various biological, social, and cultural categories (such as sex, race, class, ability, 

and other axes of identity) interact on multiple and simultaneous levels (McCall, 2001), is 

indirectly built in as the secondary conceptual framework that was used for this study. 

 In addition to the unilateral view of identity assumed by most of the frameworks 

used within the literature, another limitation is the lack of student agency in these studies 

(Carlone & Johnson, 2007).  This may be seen by the factors that are used to explain 

success or lack of success, all of which are extremely static.  For example, a student 

either has strong parental support or pre-college science experiences, or he does not.  
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While these explanations are plausible and have been well documented in the literature, 

they also place students as passive recipients of learning with little consideration as to 

how he may be able to creatively position himself against those barriers.  These 

frameworks also limit the student’s experiences into a snapshot rather than looking at it 

from a transitional lens of how students’ experiences have grown, changed, and 

developed.  As a result, this study examined the first-semester experience of Latino male 

students in STEM through a lens that is active, engaging, and empowering, all of which 

may be found in Carlone and Johnson’s model of science identity (2007). 

 In summary, the purpose of this qualitative, phenomenological study was to 

explore the first-semester lived experiences of Latino men in the STEM disciplines.  As 

such, this study was guided by three main research questions: 

 1) How did first-semester Latino males in the STEM disciplines at a PWI 

 perceive and ascribe meaning to their science experiences? 

 2) How did first-semester Latino males’ science identities develop in their first 

 semester of college? 

 3) How did first-semester Latino males’ science identities interact with other parts 

 of their identity, if at all?   

The primary methods for data collection included individual interviews and analytic 

memos.  As previously discussed, individual interviews were conducted with twelve first-

semester Latino male students majoring in STEM.  Purposeful sampling (Patton, 2002) 

was used to ensure a diverse pool of students from various socioeconomic backgrounds, 

generational statuses, languages spoken, geographical locations, and major choices.   



 243 

 Two rounds of individual, semi-structured interviews were conducted for this 

study.  The first round primarily investigated students’ life histories, pre-college 

experiences, and their first few weeks of college experiences.  The second round delved 

deeper into their first semester science experiences, and examined how their identities 

changed and developed over the course of the first semester.  All interviews were 

digitally recorded, and all recordings were transcribed verbatim.  Once all data were 

collected and transcribed, I used the study’s theoretical framework to create an initial 

analysis codebook (e.g., competence, recognition, and performance).  Then, I took a 

sample of three transcripts and conducted an open coding procedure without the use of a 

codebook in order to identify other possible codes that may not have been relevant to the 

theoretical framework.   

 After the final analysis codebook was created, the researchers used Atlas.ti, 

qualitative data analysis software, to organize and analyze the data.  Using this software, 

the researchers were able to organize and categorize the data by code, and identify 

emerging themes and sub-themes.  After themes were developed, the researcher used 

textual and structural descriptions to further analyze each theme (Creswell, 1998, p. 14; 

Moustakas, 1994, p. 122).  Textural descriptions focused on what students experienced 

and include verbatim quotes from the students’ narratives.  Structural descriptions, on the 

other hand, focused on how and why the participants describe what they experienced in 

the textural descriptions. 

 In order to ensure dependability, I conducted member checking (Creswell, 2009; 

Glesne, 1999; Lincoln & Guba, 1986; Maxwell, 2005) by providing a copy of each 
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transcript to each participant.  I also had each participant check his brief biography and 

first semester experience to confirm that it was an accurate representation of his identity 

and experiences.  Finally, each participant was presented with emergent results and asked 

to tentatively verify whether the accuracy of these interpretations.  In addition to member 

checking, I also utilized peer debriefing (Lincoln & Guba, 1985) with a trusted colleague 

unfamiliar with educational research to reveal emergent results and receive feedback.  

These debriefs also helped me ultimately create the final analysis codebook, which was a 

combination of the initial codes informed by the theoretical framework and the codes 

identified through the open coding procedure. 

 The next section of this chapter addresses a discussion of key findings.  It will 

also provide discuss implications and recommendations for future policy, administrative 

practices, and pedagogy.  Finally, the chapter discusses limitations, and provides 

recommendations for future research and closing thoughts. 

Discussion of Findings 

 Five major findings were discovered in this study.  They are discussed in order of 

the level of importance of their implications for research, policy, and practice, which will 

be explored after the discussion of findings.  The five key findings are: 1) shift from 

recognition to competence; 2) importance of the scientific community; 3) focus on “the 

big picture” helps put the puzzle together; 4) negotiation of multiple identities; 5) 

intersection of business, politics, law, and science. 
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 KEY FINDING #1: SHIFT FROM RECOGNITION TO COMPETENCE  

 Carlone and Johnson’s (2007) study that conceived the model of science identity 

was originally created for minority women.  In their study, they found recognition to be 

the most substantial aspect of the model (over competence and performance).  When the 

science identity framework was applied to Latino men for this study, however, I found 

different results.  Although aspects of competence and performance inevitably surfaced 

given the intersections of the three components in this study, most of Latino men’s 

discussions centered on recognition.  Given that many women in STEM, particularly in 

fields like engineering and computer science, struggle with issues of recognition as 

legitimate researchers and science professionals, it makes sense for minority women’s 

rhetoric to be engrossed in recognition for Carlone and Johnson’s (2007) study.   

 Similar to Carlone and Johnson’s (2007) study, the findings from this study 

demonstrate that recognition was central to the participants’ pre-college experiences.  

When reflecting upon their high school science experiences, all twelve Latino male 

participants from this study discussed how their teachers, peers, classmates, and friends 

recognized them as science and math people.  All twelve participants also strongly 

identified themselves as science and math people at the beginning of the semester.  It may 

be concluded, then, that all twelve participants started off the semester with healthy 

science identities: others saw them as strong science and math people, and they held the 

same view of themselves.  As a result, the findings demonstrate that the Latino men in 

this study held positive associations with recognition compared to the minority women in 
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Carlone and Johnson’s (2007) study, where they struggled for recognition amongst their 

teachers and peers.   

 By the end of the first semester, however, the number of participants who still 

recognized themselves as science and math people in this study dwindled down to two-

thirds.  It is also critical to note that most of the relevant findings surrounding their first 

semester science experiences shifted to a focus on competence rather than recognition.  

This phenomenon was explained by several of the participants, who talked about how 

they were no longer recognized as “the smartest guy” or “the golden boy” given that they 

attend a large, urban, research-intensive Predominantly White Institution (PWI), where 

“everyone is smart” and a culture of intelligence and diligence permeates the student 

body.  While they were no longer positively recognized in their first semester of college 

as they were in high school because they were new to the institution, the male 

participants in this study also did not have to struggle with recognition like the female 

participants from Carlone and Johnson’s (2007) study.  As such, recognition became 

more of a non-issue that did not provide room for much discussion.   

 At the same time, participants encountered a diverse array of STEM (and non-

STEM) experiences related to competence within their first semester.  As a result, 

competence became the key focal point of their first semester experience as seen through 

professional competence, academic competence, and social competence.  Unlike the 

findings from Carlone and Johnson’s (2007) study, then, the results from this study 

dictate an emphasis on competence as opposed to recognition, particularly when 

describing how Latino male students ascribe meaning to their science experiences within 
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their first semester of college.  As such, there is a need for Carlone and Johnson’s (2007) 

model of science identity to be expanded, modified, or reconstructed to take into account 

how race and gender affect experiences related to competence, recognition, and 

performance.  This key finding directly relates to the first research question because it 

shows that the Latino male participants in this study placed more of an emphasis on 

competence than recognition.  At the same time, it also answers the second research 

question because the participants mainly discussed recognition when talking about their 

pre-college STEM experiences.  As such, this findings demonstrates a shift in the value 

that they place on the different pillars of the science identity model. 

 KEY FINDING #2: IMPORTANCE OF HAVING A SCIENTIFIC COMMUNITY 

 This key finding answers the first two research questions because it addresses 

how scientific communities have influenced students’ first semester STEM experiences 

and perceptions, and also advanced (or hindered) their scientific studies.  Past research 

has documented the importance of the ways in which cultural capital and cultural 

congruence play important roles for ethnic minority students (e.g., Cole & Espinoza, 

2008; Guiffrida, 2006; Museus, & Harris, 2010).  The findings from this study are 

consistent with the documented literature; as a result, the participants in this study also 

recognized the scientific community as a huge component in their science experiences.  

Ten out of the twelve participants discussed the prevalence of being a part of a scientific 

community and were satisfied with their experience within the scientific community.  

The two participants that did not completely agree with this statement were part of 
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communities that did not set them up for success.  One participant, for example, was part 

of a scientific community, but he did not feel like the program leaders cultivated a culture 

of unity within the community.  Instead, he ended the first semester questioning whether 

or not he should stay in STEM because he felt like the community was anti-social and 

unfriendly.  The other participant, though part of an academic community, was not part of 

a scientific community and was surrounded by students majoring in liberal arts and 

communication studies; as such, he did not get a chance to be in the same classes with his 

peers in his academic community, and he did not even know where to begin to meet 

people from his engineering courses.   

 Past educational research has also suggested that collectivistic pedagogy and 

environments can contribute to higher rates of success among racial and ethnic minority 

students (Guiffrida, 2006; Museus & Harris, 2010).  The findings from this study were, 

for the most part, consistent with those assertions; small learning groups led by mentors, 

lower student to faculty ratios, and accessibility to academic advising were perceived as 

beneficial by the participants in this study.  While most of the participants benefitted 

from being a part of the scientific community, their rhetoric also suggested that they, to a 

certain extent, enjoyed the fact that the scientific community held a sense of elitism and 

was perceived to be difficult to join by non-STEM people.  This, too, confirmed some of 

the literature about Latino masculinity, specifically the cultural and social constructions 

of competition (see, for example, De La Cancela, 1986; Ramirez & Casper, 1999; Torres 

et al., 2002).  It may even serve to explain why Latino males are the largest male 

subgroup to pursue STEM disciplines in college (Riegle-Crumb & King, 2010).  This 
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was observed through the numerous stories that were told by participants about peers or 

friends that they knew who were not achieving at high levels in STEM courses, and the 

level of satisfaction they got from knowing that the scientific community was not 

accessible by everyone.  This was ironic considering some of the participants who 

enjoyed the inaccessibility of the scientific community the most were the lower 

performing students in this study.  Given these findings, it may be interesting for future 

researchers to specifically examine the role of competition and exclusivity in the Latino 

male experience in STEM, specifically through an engendered theoretical lens, 

particularly one that focuses on maleness, masculinity, or “men as men.” 

 KEY FINDING #3: FOCUS ON “THE BIG PICTURE” HELPS PUT THE PUZZLE 

TOGETHER 

 In terms of academic success, all twelve participants entered this study with high 

grade point averages and placed within the top ten percent of their graduating classes.  

Most of the participants also received A’s in their high school science and math courses, 

although some students admitted that they were weaker in some content areas compared 

to others.  This, however, was not the case after the participants completed their first 

semester of college.  The participants in this study ended their first semester ranging from 

a perfect 4.0 GPA to students on academic probation14.  After analyzing the data based on 

participants’ first-semester college GPAs, a noticeable trend demonstrated that 

                                                
14 Students with below a 2.0 GPA are on academic probation, which means that they have a semester to 
improve their grades or they are forced to take a leave from the university. 
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participants who did well exuded a certain set of backgrounds, mindsets and actions that 

participants who performed poorly did not exhibit. 

 First, students who did well their first semester typically came from families that 

were more affluent; conversely, the two students who ended the semester on academic 

probation within this study came from families with a combined income of less than 

$15,000.  These data are consistent with literature that has concluded similar findings: 

Latinas/os, especially those that come from lower-income backgrounds, are more likely 

to struggle academically in college (Gloria & Kurpius, 2001; Jones, Castellanos, & Cole, 

2002).  These background characteristics are important to acknowledge, but have long 

been documented within the literature.   

 As previously discussed, one of the largest contributing reasons as to why Carlone 

and Johnson’s (2007) model of science identity was used in this study was to advocate 

for more dynamic and robust findings related to student agency.  By doing so, students 

are seen as active contributors to the scientific community rather than passive recipients 

of knowledge.  When using such a lens to explore the data, it is interesting to note that 

students who performed well reflected heavily upon their own self-advocacy.  They truly 

believed that it was up to them to do the learning, and they were willing to search, 

navigate, and adapt as necessary to ensure their success.   

 The students who ended the semester with a high GPA also discussed the 

importance of delving deep into the content to find patterns, connections, and really 

understand how everything they were learning was interrelated.  They expected to be 

tested on knowledge that they were not directly taught, but because they were rooted in 
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their knowledge of “the big picture,” they were able to infer and derive the correct 

answers from the information that was provided for them.  In this way, the high achievers 

in this study also emphasized the importance of creativity because it is imperative to be 

able to “think out of the box” to succeed in STEM.   

 On the other hand, the low-performing students in this study were still trying to 

memorize and regurgitate information by the end of the semester.  Their method of 

studying was solely concentrated on memorizing facts and details from class lectures and 

their textbooks.  Some of them were frustrated with their professors and teaching 

assistants because they would be tested on things that they had never gone over in class.  

As such, it is important to note that these students still possessed a high school mindset, 

where they believed their teachers had to teach them every piece of information and show 

them every type of problem that they would be tested on.  Some students even felt 

entitled to this privilege, and believed that their professors were in the wrong for testing 

them on content that they had never directly taught.  Either way, there was a major 

disconnect for the low-performing students, which caused them to struggle throughout 

the entire first semester.  This key finding tied to the first two research questions because 

some of the participants saw creativity and innovation as critical factors in STEM 

success, and this influenced the development of their science identities. 

 KEY FINDING #4: NEGOTIATION OF MULTIPLE IDENTITIES 

 Past research on intersectionality has shown that though it is complex, it provides 

important information that may not otherwise be considered given that people within a 
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socially constructed category may not necessarily have similar experiences within a given 

context (Berger & Guidroz, 2009; Crenshaw, 1991; Collins, 2000; Dill & Zambrana, 

2009).  Covarrubias’s (2011) study, for instance, demonstrated the importance of 

performing research on Latinas/os in higher education grounded within an intersectional 

framework.  Using an intersectional framework was especially interesting for this study 

given that it targeted students within the first semester of college, a time when identities 

are constantly shifting and being constructed, deconstructed, and reconstructed.   

 The findings from this study showed that some identities complemented their 

science identities, some identities collided with their science identities, and some 

identities had to be negotiated with their science identities.  The interaction of multiple 

identities was different for each individual, and no experience can be replicated or 

generalized for everyone.  For instance, all participants in this study had to self-identify 

as a Latino or Hispanic male in order to participate.  The spectrum of participant 

experiences, nonetheless, ran from students who discovered their Latino identity within 

their first semester of college to participants, who had identified as Latino their entire 

lives, and those who had no opinions about being Latino.  While some participants saw a 

racial hierarchy in STEM and felt disadvantaged in their classes because of their 

ethnicity, others believed that race did not play a role in STEM success.   

 Similarly, some participants understood that being a male in STEM provided 

them with ample advantages and privileges, while others believed that it would be easier 

to be a woman in the STEM disciplines.  Perceptions of most of the identities, therefore, 

were heavily dependent on their family background, their childhood experiences, and 
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their individual perceptions.  This finding directly answered the third research question, 

which asked how participants’ science identities interacted with other parts of their 

identities. 

 KEY FINDING #5: INTERSECTION OF BUSINESS, POLITICS, LAW, AND SCIENCE 

 Some of the participants in this study took a critical thinking seminar that allowed 

them see science in the broader context of the world.  In other words, the purpose of this 

critical thinking seminar was to teach students how the scientific community intersects 

with business, politics, law, and other sectors of society.  Through this seminar, STEM 

students read about current events in the scientific community, learned how scientific 

projects get funded, and debated about ethics and values in scientific controversies.  In 

addition, the students in this seminar engaged in a group project that allowed them to 

tackle first-hand a critical societal issue, such as increasing reusable energy.   

 All of the participants who took this seminar discussed how it put the content they 

were learning from their other classes into a broader perspective and elevated their 

knowledge about navigating the scientific community.  One participant even discussed 

how he had chosen to go into the STEM disciplines because he thought he could avoid 

the business and legal sector (which did not interest him at all), but he discovered through 

the seminar that the scientific community is only a small one nestled inside many 

interrelated communities. 

 This key finding is particularly important because I believe that most of those 

participants who took this seminar now possess an advanced view of what it takes to 
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succeed in the STEM community.  They talked about and valued scientific vocabulary, 

etiquette, and dress, whereas participants who did not take this seminar did not think 

about those things.  In other words, most of the participants who took the seminar 

understood that being competent and getting good grades was only one factor out of 

many that would lead them to success in their future endeavors.  As such, this finding is 

directly related to the first and second research questions because it not only shows how 

students ascribed meaning to their scientific experiences during the first semester of 

college, but it also demonstrates how some of the participants who were enrolled in this 

critical thinking seminar developed different scientific identities compared to those not 

enrolled in the seminar.  

Implications for Research, Practice, and Policy 

 The purpose of this section is to offer research, practice, and policy implications 

based on this study’s findings.  The first section will address how this study contributes to 

higher education research and presents implications for future research on science 

identity and identity development.  The second section will provide recommendations for 

STEM programming and initiatives at a PWI.  Finally, policy implications will be 

addressed for both college campuses and the educational landscape at large.  

 Implications for Future Research.  This study uniquely contributes to higher 

education scholarship in three key ways.  First, the majority of the relevant literature 

about STEM has broadly explored the experiences of women (e.g., Byrne, 1993; 

Seymour, 1995; Xie, 2003), women of color (e.g., Carlone, 2007; Clewell, 1991), and 
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recently, black males (e.g., Harper, 2010; Yohannes-Reda, 2010); however, virtually no 

published empirical research to date, however, has solely examined the Latino male 

experience in STEM.  As such, this study contributes to a major gap in the literature, 

especially given the need for research on Latino men in the STEM disciplines. 

 Second, empirical evidence has shown that Latinas/os matriculating in STEM 

degree programs at four-year universities are not likely to persist, which is indicated by 

the high percentage of Latina/o students who switch to non-STEM majors (30.5%) or 

drop out of college (22.6%) within their first year (Huang, Taddese, and Walter, 2000).  

Other scholars (e.g., Rendón et al., 2004) have noted that the first few weeks are a vital 

time in Latina/o students’ college experience because this period of time can validate 

their knowledge and skills.  Yet, empirical research specifically examining the first 

semester experience of Latino students has not been a major focus within the existing 

scholarship.  This study, therefore, also contributed to the literature by examining how 

Latino males’ experiences and perceptions were shaped and developed over the first 

semester. 

 Finally, the majority of the literature has utilized some form or interpretation of 

capital theory, critical race theory, or resistance theory as a theoretical lens (e.g., Chang 

et al., 2008; Gloria & Kurpius, 2001; Hernandez & Lopez, 2005; Hurtado et al., 2007; 

Leslie, McClure, & Oaxaca, 1998; Waller, 2006).  While these frameworks contribute 

important findings as a foundation of higher education STEM experiences for ethnic 

minorities, they are limited in two ways.  First, these frameworks allow intrinsic qualities, 

such as motivation, perseverance, family support, and pre-college science experiences to 
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dictate the level of success college students can achieve.  They do not discuss how 

external qualities, such as race, ethnicity, and/or gender, complicate these factors.  

Moreover, because these frameworks prioritize intrinsic qualities, they do not take into 

account student agency.  As a result, students are locked into being successful or 

unsuccessful simply based off of the level of preparation they received from high school 

or their level of motivation.   

 These factors are certainly considerations to take into account; nevertheless, 

students in this study who did not come from affluent backgrounds or have the highest 

motivation levels were still able to succeed.  Consequently, this study not only provides a 

glimpse into the type of student behaviors that lead to STEM success within the first 

semester, but also calls for more research to be done that is grounded in student agency.  

By doing so, this type of research truly advocates for social justice in STEM by providing 

tangible suggestions for students to own their personal success. 

 IMPLICATIONS FOR PRACTICE.  In addition to yielding implications for research, 

this study also provides suggestions for practice for university administrators and STEM 

faculty and staff.  The findings from this study demonstrate that first-semester Latino 

men majoring in STEM find comfort in being a part of a scientific community.  At the 

same time, however, they also enjoy the prestige, elitism, and inaccessibility that the 

STEM community has cultivated.  As a result, I suggest that universities mandate all 

first-year students to be assigned to a scientific learning community according to their 

major and their courses.  This course of action will allow students to be surrounded by 
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peers who share their classes and professors, and will also help students find a niche 

within a field that is often seen as anti-social and unfriendly.   

 In addition, I advocate for universities to facilitate friendly competition among 

these first-year scientific communities by providing incentives for desirable behaviors.  

Such behaviors could include logging in study hours, getting involved in research 

initiatives, participating in extracurricular STEM activities, or going to tutoring.  Students 

could earn points for their communities, and the communities who earn the most points 

by the end of the semester could be eligible for some sort of reward.  By providing a 

forum for friendly competition, Latino male students will still be drawn to the prestige 

and exclusivity that they found attractive in the first place while feeling like they are a 

part of a team or community. 

 Finally, this study found that there is a gap of knowledge from high school to 

college in terms of the level of rigor that students encounter.  In high school, students are 

taught something and then assessed on their knowledge of that topic.  In college, students 

are taught something and then assessed on how they can think their way around that 

topic.  This jump in pedagogy between high school and college proved to be a difficult 

transition for all the participants in this study.  Students who took the critical thinking 

seminar offered by some of the academic communities, however, felt more prepared to 

tackle those challenges.  As such, I believe that in addition to assigning students to 

science communities, colleges and universities should also mandate first-semester 

students to take a critical thinking seminar that can help close this gap of knowledge 

between secondary and postsecondary education.  This critical thinking seminar should 
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help students learn how to ask critical questions, look for patterns and connections within 

and between their courses, and elevate their levels of thinking and reasoning. 

 IMPLICATIONS FOR POLICY.  This section provides guidance for policies related 

to postsecondary institutions and the K-12 sector.  One of the critical findings from this 

study was the impact of professional competence students received within their first 

semester of college, such as learning about various careers and areas of research.  This is 

especially important in Texas given the state’s recent push for higher four-year 

graduation rates and gainful employment.  At the same time, however, participants felt 

forced to choose between research and industry, and some even felt a competitive 

dynamic between the two15.  I believe that researchers and practitioners should be 

working collectively to place students in the field that is the best fit for them as opposed 

to competing for the best students.  This type of symbiotic relationship would benefit 

everyone given that research and industry are unavoidably interconnected.   

 I, therefore, advocate for a policy that will allow STEM students to be exposed to 

both industrial internships and research rotations within their first two years of college.  

Similar to how medical students go through a set of rotations in order to figure out what 

they are interested in specializing in, undergraduate students should also be able to gain 

that knowledge as early as possible so that they do not waste their time figuring out what 

they want to do.    

 In addition to early exposure for career and research readiness, I encourage the 

state of Texas to implement the common core in its K-12 educational institutions.  As 

                                                
15 This type of competitive dynamic is found in almost all fields.   
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previously discussed, findings from this research study have shown that there is 

disconnect between the way students are taught and assessed between secondary and 

postsecondary institutions.  This gap is the first thing to push out our least prepared 

students, who are typically low-income, first-generation students of color.  I strongly urge 

for the state of Texas to shift its view of its science and math standards as the minimum 

requirements as opposed to the bar that teachers and students should strive for.  All 

twelve participants in this study described their pre-college science experiences as boring, 

trivial, and insignificant.  While these feelings varied by intensity, they dictate a need to 

transform the K-12 sector to provide more rigorous learning opportunities for our 

students. 

Dependability 

 Qualitative research places the researcher in the role of the research instrument 

(Creswell, 2007), and although bias and subjectivity accompany the researcher (Harper & 

Kuh, 2007), precautionary measures ensure dependability of research results (Marshall & 

Rossman, 1999).  Four measures of dependability were taken for this study to make the 

data as valuable as possible: member checking, rich description, peer debrief, and 

positionality/research bias.    

 MEMBER CHECKING.  Member checking (Creswell, 2009; Glesne, 1999; Lincoln 

& Guba, 1986; Maxwell, 2005) was used to confirm the accuracy of transcription and 

emerging themes.  Because this was a two-part study, I was also able to confirm findings 

and ask clarifying questions that arose from the first interview during the second 
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interview.  To confirm findings for the second interview, all twelve participants were sent 

an email, which provided them with both sets of interview transcripts, their pre-college 

and first semester descriptions, and given a chance to provide changes.  With the 

exception of one participant who did not respond despite multiple attempts to reach him, 

all other participants confirmed that their transcripts and descriptions were accurate.  

 RICH DESCRIPTION.  A detailed description of the site chosen for the study was 

provided so that findings can be transferable to other large public, urban, research 

universities.  Rich descriptions of the participants were also provided to add to the 

dependability of this study (Creswell, 2009; Maxwell, 2005).  Providing rich and thick 

descriptions of the university and students allows the audience to have a clearer 

understanding of the participants, the world they live in, and how they perceive it. 

 PEER DEBRIEF.  Peer debriefing is a process that allows the researcher to expose 

the research study to an objective and “disinterested” peer (Lincoln & Guba, 1985).  This 

process is not only useful as a means of limiting research bias, but also allows the 

researcher an opportunity to reveal aspects of the research study, receive feedback, and 

prepare for future research endeavors.  I met with a trusted colleague who is a law student 

to talk about my research study every month.  I purposefully chose someone who is not 

engrossed in educational research to ensure that my findings are logical and accessible to 

people outside of the education realm.   

 POSITIONALITY/RESEARCH BIAS.  My positionality as an Asian-American male 

inevitably influenced the way I interpreted my data.  As a “model minority” (see, for 

example, Ancheta, 2006; Chen, 2009; Li & Lihshing, 2008), I have never struggled with 
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issues of recognition, especially related to math and science.  People have historically 

created positive associations of me as a STEM person without me having to prove 

anything.  Only a small fraction of participants in this study personally struggled with 

issues of recognition; still, many of them felt that Latino students were toward the bottom 

of the STEM hierarchy.  As an Asian-American male (which they described to be at the 

top of the hierarchy), I could only try to empathize with the way that they felt as they 

navigate their first-semester STEM experiences.   

 Similarly, I must also take into consideration how my identity as an Asian-

American male influenced the way my participants interacted with me.  During the 

second round of interviews, two of the participants over-inflated their perceived grades.  

In other words, they talked about how their classes were extremely easy and predicted 

that they would finish their first semester with high GPAs, but they both ended up on 

academic probation.  Through follow-ups, I was able to reach one of the participants, 

who told me that he had heard that his professors were going to provide a big curve that 

never ended up happening.  The other participant was unresponsive despite my multiple 

attempts to reach out to him in order to clarify where there was such a disparity between 

his perceived grades and actual grades.  It is possible that this participant avoided me on 

purpose as a coping mechanism that has been documented within the literature for Latino 

college students (Cavazos, Johnson, & Sparrow, 2010).  Finally, I must consider the 

possibility that this participant felt threatened or intimidated by my racial identity, and 

thus, did not wish to disclose any of his academic struggles or vulnerabilities. 
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 In addition to race, I also believe that it is important to recognize that I grew up in 

an affluent community where education was highly valued.  Everyone that I knew in high 

school went to a four-year university, and the top ten percent of my class went to Ivy 

League, highly competitive private universities.  I grew up practicing multiplication 

tables, attending after-school tutorial sessions, and taking SAT prep classes on the 

weekends.  While some of the participants from more affluent families grew up similar to 

the way that I did, the majority of the participants grew up in working-class families that 

did not understand or value education in the same way.  As such, it was difficult at times 

for me to comprehend some of my participant’s struggles, such as understanding the 

importance of reading the textbook.  At the same time, I also chose Carlone and 

Johnson’s (2007) science identity framework because of its progressive and active 

attention to student agency.  While I find models like critical race and capital theories 

interesting, I become frustrated at the lack of student agency and accountability engrained 

within those theories.  In reflection, I believe that these values shaped me to be who I am, 

and continue to form my choices as a qualitative researcher. 

  

Limitations 

 While this study had several key findings, it was also limited through its 

participants, framework, and methodology.  The majority of participants were of 

Mexican/Mexican-American descent with the exception of two students; one participant 

was biracial Dominican/Spanish and the other participant was biracial 
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Mexican/Caucasian.  Participants were recruited through a process where they were 

allowed to participate if they self-identified as Latino.  Research has shown, however, 

that Latino subgroups perform differently in STEM (Huang et al., 2000; Museus et al., 

2011), which should have been taken into consideration when recruiting participants.  

 Because this study used intersectionality as a secondary framework, some 

findings were relevant regarding how the participants’ science identities interacted with 

their racial/ethnic identities.  The data, however, were not rich with information about 

their experiences about their race/ethnicity; rather, the data were more cursory regarding 

race/ethnicity because I chose to forefront science identity.  The framework also did not 

consider other Latina/o subgroups or other geographic areas outside of Texas.  This 

presents future research opportunities that expand on this study with frameworks that 

specifically cater to Mexican/Mexican-American students in Texas, or frameworks that 

forefront racial/ethnic or cultural identity.  From a geographic standpoint, it would also 

be interesting to replicate this study in regions with large or growing Latina/o 

populations, such as California, New York, Arizona, Illinois, and North Carolina. 

 Methodologically, this study was limited in a few ways.  A significant limitation 

of this study is that it did not triangulate data, especially given that the study was 

grounded in identity and identity development.  Identity scholars have discussed the 

importance of the involvement of others in order to become “somebody” (Buxton, 

Carlone, & Carlone, 2005; Carlone & Webb, 2006; Gee, 1999, 2000).  At the same time, 

Carlone and Johnson’s (2007) seminal piece on science identity also did not triangulate 

data.  In this dissertation, while participants were asked interpersonal reflection questions 
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(e.g., how would other people describe you?), I did not triangulate data by interviewing 

faculty members, tutors, or advisors; future research that uses science identity, however, 

should strive to triangulate data in order to increase dependability.   

 In addition, this study was set up in a two-part independent interview process.  

The first interview occurred at the beginning of the Fall 2012 semester and the second 

interview took place at the end of the same semester.  While valuable data were collected 

regarding how their science identities developed and changed throughout the semester, it 

would have been useful for participants to keep a journal that documented their weekly 

progress.  Online platforms such as blog entries, electronic journals, or even twitter feeds 

should also be considered for future research endeavors concerning science identity. 

Future Research 

 The purpose of this study was to examine how Latino male students’ science 

identities were shaped and developed throughout their first semester of college.  

Consequently, this study provided useful information about how Latino male students 

ascribed meaning to their science experiences both in high school and in college.  As data 

collection and data analysis progressed, additional areas of investigation emerged related 

to additional frameworks that can be used, students’ experiences, and specific Latino 

populations. 

 The first recommendation for future research I have is to conduct this study using 

a framework focused on masculinity and maleness.  While Carlone and Johnson’s (2007) 

model of science identity took gender identity into account, it did not examine how 
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competitive dynamics and issues specifically related to men influenced the way they 

perceived their pre-college and first-semester science experiences.  As previously 

discussed, many of the men enjoyed the prestige and exclusivity that they associated with 

STEM, and this heavily influenced the way they constructed their reality within the 

scientific world.  Some of the participants, for example, had a big disconnect with reality 

in regards to their performance in their courses.  This suggests that students, especially 

Latino men, may not know that they are in academic trouble until it is too late in the 

semester.  As such, it is critical to study how pride and competition influence Latino 

males’ perceptions and actions (or inactions) in their science and math courses. 

 In addition to utilizing a framework specifically focused on men, this study 

should be expanded to include the final semester of their senior year in high school.  

Participants reflected on their high school experiences at the beginning of their first 

semester of college for this study; however, it may have been useful to conduct another 

set of interviews toward the end of their senior year in high school, complete some 

observations, and triangulate data to see if their perceptions of how they were recognized 

in high school matched up with how others really viewed them.  This study should also 

be expanded beyond the first semester to see which participants, if any, decide to switch 

to a non-STEM major or leave the institution altogether.  The second year of college, also 

known as the “sophomore slump” to many, presents a new set of challenges given that 

the initial excitement and novelty of college wears off (Gahagan & Hunter, 2006, p.17; 

Schaller, 2010).  As such, the second year is a time period that holds rich potential for 

future research for Latino men majoring in STEM. 
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 The third recommendation that I have for future research is to conduct this study 

at a Hispanic Serving Institution (HSI).  While this study provides ample information 

about how Latin men ascribe meaning to their science experiences during their first 

semester of college at a PWI, it would be interesting to see how Latino men perceive 

their science experiences at a HSI.  Prior research has also shown that Latino students 

majoring in STEM have typically performed well at HSIs (see, for example, Garcia & 

Hurtado, 2010; Malcolm, Dowd, & Yu, 2010); as such, studying how their experiences 

compare with Latino men at a Predominantly White Institution would provide useful 

information. 

 This study found that the tutors, advisors, and faculty members heavily influenced 

the participants’ first-semester experience in STEM; it did not, however, examine how 

tutors, advisors, and faculty members perceive Latino males in their sessions and courses.  

Given that this study focused on identity and identity development, it should be further 

expanded to include those perspectives for future scholarship. 

 Finally, future research should look more closely at Latino subgroups, such as 

Mexican-Americans, Puerto Ricans, Dominicans, or other Latino subgroups.  Research 

has found that these subgroups differ in their levels of STEM success within the K-12 

sector; as such, it would be interesting to see how these disparities translate into higher 

education research. 
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Concluding Thoughts 

 Regardless of where I have been in my academic and professional career, I have 

always wanted to stay true to who I am.  When it came time to choose a dissertation 

topic, I heard from numerous mentors and advisors that it was critical to choose a topic 

that resonated with me.  As such, I made sure to choose an area of research that has 

influenced my own life experiences, would ground me as a researcher, and would also 

contribute greatly to society at large.   

 As a former science and math teacher in East Los Angeles who worked with 

mostly Hispanic students, this study has been of immense importance to me because I 

was able to relate with my participants’ science and math experiences.  Through my 

experiences in the classroom, I was able to see firsthand the lack of teaching that 

happened in many low-income, urban communities.  I still vividly remember a student of 

another science teacher who begged to transfer into my class because his teacher showed 

Bill Nye videos every day while he planned his next golfing excursion in the back of the 

room.  Another student had just gone through her first menstruation cycle and asked her 

health teacher what was happening, and he did not have the knowledge to be able to 

answer her (despite that topic being one of the health standards).  These experiences 

helped strengthen my desire for social justice and educational equity, focus my interests, 

and advocate for transformative change in STEM education.   

 I kept these experiences close with me throughout my transition from practice to 

research.  As a researcher, I wanted to learn as much as I could from my participants.  I 
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was fascinated by their stories of success, their rebounds from failures, and their ability to 

adapt through numerous struggles coming from all angles of their lives within their first 

semester of college.  On a personal note, these participants were also the same age as the 

first group of students I ever taught.  Given this, my top priority in this research endeavor 

was to ensure that my participants were able to share their stories with the world, and that 

their voices would be heard.  Each of my participants was more than just a name or face 

to me; in them, I was able to hear about their families, their life stories, their dreams, their 

fears, and their failures. 

 Looking forward, I am excited to begin a new chapter in my life.  Next year, I will 

be the Director for Academic Advancement at one of the “Big Three” student success 

programs.  In my role, I will be directing all of the mentoring, advising, tutoring, and 

miscellaneous academic components within the center.  In addition, our center will be 

expanding to serve 600 students next year compared to 300 students this year.  We will 

also be receiving additional funds from the Vice Provost to increase our students’ grade 

point averages as well as push for higher four-year graduation rates.  Implicit within this 

objective is the creation of various STEM initiatives given that our STEM students are 

typically the students that hinder our students’ overall GPAs and four-year graduation 

rates.  As such, I will have the privilege of pioneering groundbreaking, innovative 

programs that will advance our STEM student success.  I feel rewarded and invigorated 

that my findings from this dissertation will have a practical application, and that I can use 

some of these recommendations right away.  At the same time, I am also anxious that 

these recommendations will have no effect whatsoever.  Regardless of the result, I am 
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encouraged that I will be able to take charge of this action research, which is an 

opportunity that rarely comes along. 

 I also feel that I must comment on the critical timing of this type of work given 

the context of postsecondary education in Texas.  Colleges and universities across the 

country are under fire and for the first time in decades, the purpose of postsecondary 

education is being questioned.  This may be seen given the push for higher GPAs and 

four-year graduation rates, and more importantly, the methods that are being used and the 

lengths that are being taken to achieve these goals.  Colleges at the university are using 

SAT scores to limit student access at a more aggressive rate than ever.  Considering that 

Latina/o and African-American students have historically scored lower than their White 

and AAPI peers, this course of action has a substantial impact on the diversity of the 

student body in the more competitive colleges, such as business and engineering.  Even 

as a researcher, I felt the repercussions of these activities because our program had 13 

Latino male engineering freshmen in Fall 2009, and that number fell to three in Fall 

2010.  The number of African-American and Latina/o STEM students is at an all-time 

low due to the importance placed on four-year graduation rates.  As such, it is more 

imperative than ever to ensure that our students of color who do get admitted into STEM 

programs are successful in their majors. 

 This dissertation process, though long and arduous, has strengthened me 

physically, emotionally, intellectually, spiritually, and politically.  My interest in the topic 

of the Latino male experience in STEM has only increased, and I believe that there is 

much more research to be done in this area.  I also feel empowered to turn these research 
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findings into action.  As a higher education professional, I intend to bring attention to 

many of the issues that the participants brought up, particularly the need for more 

community building and freethinking within STEM education.  It is absolutely vital that 

our future generations feel inspired and empowered in their education, and they are able 

to think creatively and inventively to continue to advance the U.S. in this knowledge 

economy. 
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Appendix A: Email to Recruit Student Participants 
 
Dear (Student’s Name), 
 
I hope you are doing well and having a great beginning of the semester.  My name is 
Charles Lu, and I am a doctoral student at The University of Texas at Austin.  I am 
currently working on my dissertation focused on the first-semester experiences of Latino 
male students in the science, technology, engineering, and math (STEM) fields here at the 
university. 
 
I received your contact information from (insert contact’s name).  S/He indicated that you 
might be a good candidate for my study and that you might be interested in participating.  
Deciding to participate in my study is completely voluntary, and you may elect to 
discontinue your involvement at any time, without any negative consequences. 
 
If you agree to participate in my study, I will interview you individually on two separate 
occasions and invite you to two mandatory group interviews (focus groups) with other 
first-semester Latino men in the (STEM) disciplines.  I will also send you all the 
interview questions ahead of time so you can review them and prepare, if necessary. 
 
In order to participate in my study, you must answer “yes” to the following questions: 
 1.  Do you identify as Latino/Hispanic? 
 2.  Do you identify as a male? 
 3.  Is this your first semester enrolled in college? 
 4.  Are you currently enrolled as a science, technology, engineering, or math   
 major (must be in the College of Natural Sciences, College of Engineering, or 
College of  Nursing)? 
 
If you meet the above requirements and are interested in participating in my study, please 
reply with your responses to these questions to confirm your eligibility.  Also, please 
indicate your anticipated work/class schedule so I can work with you to coordinate the 
interviews and focus groups necessary for this study. 
 
Please let me know if you have any questions.  I am available via email, 
charleslu2002@gmail.com, or by phone, 310-767-6734.  Thank you, and I hope to hear 
from you soon. 
 
Best, 
 
Charles Lu 
Doctoral Student, Higher Education Administration 
The University of Texas at Austin 
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Appendix B – Email for Student Participant Selection 
 
Dear (Student’s Name), 
 
I trust you are well.  Thank you for your response and for indicating your interest in 
participating in my study.  I am writing to notify that you have been selected as a 
participant.  As a reminder, the purpose of my study is to examine the first-semester 
experiences of Latino male students in the science, technology, engineering, and math 
disciplines here at the university.  Based on the schedule you submitted, I would like to 
schedule a one-on-one interview with you on (day, date, time, place) or (day, date, time, 
place).  Please let me know which you would prefer. 
 
Also, there are three attachments for you to review prior to our first meeting. 

• The first attachment is the consent form for this study.  Please fill out the relevant 
information and sign your name. 

• The second attachment is the pre-interview questionnaire.  This short form asks 
for your background information.  All of your responses to the questionnaire will 
be kept confidential. 

• The third attachment is the list of interview questions I am going to ask you when 
we meet. 

 
Please let me know if you have any questions or concerns regarding my study or the 
attached documents.  Thank you again for your interest, and I look forward to hearing 
from you soon so we can coordinate our first interview. 
 
Best, 
 
Charles Lu 
Doctoral Student, Higher Education Administration 
The University of Texas at Austin 
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Appendix C – Pre-Interview Questionnaire 
 
Name:__________________________ Age:______ Sex:_________ HS GPA:________ 
 
Pseudonym/Codename:_____________Major:________________________________ 
 
Phone/Cell #:_______________________ Email:_______________________________ 
 
Preferred communication (check all that apply): ☐ Phone Call   ☐ Text  ☐ Email   ☐ Other 
 
If you selected “Other,” please explain:________________________________________ 
 
Mother’s highest level of 
education:___________________________________________ 
 
Father’s highest level of education:___________________________________________ 
 
Country where parents were born: mother________________ father_________________ 
 
Country where you were born:_______________________________________________ 
 
Language(s) you speak:____________________________________________________ 
 
Language(s) you prefer to speak at home:_______________ at school:_______________ 
 
Who is the closest person you know who has a college degree?_____________________ 
 
Family Yearly Income (circle one) 
 
Under $15,000  $15,000-24,999 $25,000-34,999 $35,000-49,999 
 
 $50,000-74,999  $75,000-99,000  $100,000 or over  
 
Please check or circle: 
1.  I am the first in my family to go to college.   ☐ Yes    ☐ No 
2.  I was in the top 10% of my high school.    ☐ Yes    ☐ No 
3.  I am currently in the major of my choice.    ☐ Yes    ☐ No 
4.  I am good at science.       ☐ Yes    ☐ No 
5.  I am good at math.       ☐ Yes    ☐ No 
6.  I am good at English.       ☐ Yes    ☐ No 
7.  I am good at art.        ☐ Yes    ☐ No 
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8.  My average high school science grade was a(n):  A B C D/F      
9.  My average high school math grade was a(n):  A B C D/F      
10.  My average high school English grade was a(n): A B C D/F      
 
11. I am confident that I will graduate within four years: 
  5  4  3  2  1 
 Strongly Agree      Strongly Disagree 
 
12. I am confident that I will graduate from college with my current major: 
  5  4  3  2  1 
 Strongly Agree      Strongly Disagree 
 
13. I am an auditory learner (prefer to listen to lectures, discussions, audio books, etc.): 
  5  4  3  2  1 
 Strongly Agree      Strongly Disagree 
 
14. I am visual learner (prefer to read books, see graphs/tables/diagrams, see videos, etc.): 
  5  4  3  2  1 
 Strongly Agree      Strongly Disagree 
 
15. I am tactile learner (prefer to build things, play with models, do experiments, etc.): 
  5  4  3  2  1 
 Strongly Agree      Strongly Disagree 

Short Answers: 

1.  What was your favorite subject in high school?  Why? 
 
 
2.  Why did you choose to come to UT? 
 
 
3.  What are the top three reasons why you chose your major? 
 
 
4.  What are some things you like to do in your spare time?  
 
 
5.  Who do you consider to be the most influential person/people in your life right now? 
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Appendix D – Protocol for First Semi-Structured Interview 
 
1.  Let’s start with some brief life history.  Tell me about your family life, schooling 
experiences, and/or any major that have shaped who you are today.  
 
2. Tell me about your interest in ______(your STEM major). 

• Follow up: When and how did you develop that interest? 
• Follow up: Was anyone influential in the development of your interest in 

______(your STEM major)? 
 
3.  Tell me about your high school experience in ______(your STEM major). 

• Follow up: What were your classes like?  How difficult were your classes?   
• Follow up: What were your favorite/least favorite things about those classes? 
• Follow up: How were your teachers?  Your peers?  Your counselors? 
• Follow up: What kinds of ______(your STEM major)-related activities were you 

engaged in? 
 
4.  Do you think of yourself as a “science/math person” or a scientist?  How so? 

• Follow up:  Did other people recognize you as a “science/math person” in high 
school?  What made them think this way about you?  

• Follow up:  Tell me about your friends in high school.  Do you think you behaved 
differently with your STEM friends compared to your non-STEM friends? 

 
5.  Have you ever been encouraged or discouraged to pursue a degree in ______(your 
STEM major) or in STEM more broadly?  By whom?  In what way? 
 
6.  What skills, qualities, experiences have been important to your success in 
______(your STEM major) or in STEM more broadly? 
 
7.  Does your identity as a Latino male influence the way you are viewed by others in 
your ______(your STEM major) classes, and vice versa? 

• Follow up:  Does your identity as a Latino male influence the way you view 
yourself in ______(your STEM major)? 

• Follow up:  Do you think race and/or gender affects an individual’s success 
in______(your STEM major)?  Why or why not? 

 
8.  How committed are you to your major? 

• Follow up:  How confident are you that you’ll graduate with your major? 
• Follow up:  How long do you think it will take you to get your degree? 
• Follow up:  What do you want to get out of your major? 

 
9.  Is there anything else you want to share about being a ______(your STEM major)? 
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Appendix E – Protocol for Second Semi-Structured Interview 
 
1.  Follow up on any questions that have been unclear or not been answered from 
previous interviews. 
 
2.  Now that you’re in the middle of your first college semester tell me more about your 
interest in ______(your STEM major) classes. 

• Follow up:  How have your perceptions of ______(your STEM major) classes 
changed from the beginning of the semester? 

• Follow up:  What advice would you give to entering freshmen for the beginning 
of the semester in ______(your STEM major) classes? 

• Follow up:  What would you have done differently? 
 
3.  What aspect of your______(your STEM major) classes has been unexpected or come 
as a surprise to you? 

• Follow up:  How have you adapted to this? 
• Follow up:  What are some of the important knowledge, skills, or mindsets that 

you have taken away from this? 
 
4.  The last time we met, you mentioned that you were ______(confidence level in 
graduating in four years).  Has that changed?  Why or why not? 
 
5.  The last time we met, you mentioned that you were ______(confidence level in 
graduating with the same major).  Has that changed?  Why or why not? 
 
6.  Has your identity as a “STEM person” or scientist changed since the beginning of the 
semester?  Why or why not? 

• Follow up:  In the last focus group, ________ was discussed about how your 
experience as a Latino male in STEM compares with White, Asian, and Black 
males.  Have your perceptions changed?  Why or why not? 

• Follow up:  In the last focus group, ________ was discussed about how your 
experience as a Latino male in STEM compares with Latina females.  Have your 
perceptions changed?  Why or why not? 

• Follow up:  How do you view other Latino males in STEM?   
 
7.  Is there anything else you want to share about being a ______(your STEM major)? 
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