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ABSTRACT 

This qualitative case study investigated the experiences of minority student participants 

from rural backgrounds for the association of environmental variables that contributed to 

the interest and persistence of a science, technology, engineering, or mathematics 

(STEM) field major. Utilizing Social Cognitive Career Theory (SCCT) as a theoretical 

framework, a general model of environmental variables surrounding the SCCT constructs 

of self-efficacy, outcome expectations, interest, and goal persistence was created from the 

current literature and utilized in data analysis. Findings indicated that social supports and 

contextual influences proximal to choice were most impactful for STEM degree 

completion within the data collected through surveys, focus groups, and interviews.  

Results of interest also include rural minority student participants lack of learning 

experiences in STEM, altruistic outcome expectations, and the desire to use STEM 

degree knowledge to impact rural hometown communities.  Implications from this 

research may inform practices in the recruitment and retention of students to the STEM 

fields from minority populations and their role in serving the rural contexts.   

Keywords: minority, STEM, rural, social-cognitive career theory 
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CHAPTER I 

INTRODUCTION 

 A current trend in United States educational reform seeks to increase the interest 

and persistence of the number of students who pursue a career in a science, technology, 

engineering, or mathematics (STEM) fields (Museus, Palmer, Davis, & Maramba, 2011).  

Part of this trend corresponds to the need for the United States to maintain its economic 

supremacy in the world economy (Chen & Weko, 2009).  In addition, several state and 

national policies have been aimed at expanding the number of female and 

underrepresented minority students who major in a STEM field in an effort to diversify 

the STEM workforce (Briggs, 2016).   

 More information is needed in order to decrease the disparities that exist in the 

number of racially and ethnically diverse STEM professionals so that these statistics 

mirror their percentage of the population. There are far fewer minority students pursuing 

STEM bachelor’s degrees in general (Griffith, 2010), which will affect the number of 

minority students who are professionals in a STEM field.  Due to the need of a 21st 

Century skill set, increasing the strength of any STEM pipeline should be a goal of every 

institution of higher education (Griffith, 2010). This study aims to reveal those aspects 

that may contribute to this strength. Great insight can be gained from unique populations 

and settings not previously explored.  Therefore this research will analyze the 

experiences of minority students from rural regions who have currently chosen to major 

in higher education at a rural regional institution in one of these fields.   

Definition of Terms 

The definitions that follow offer clarification of terms used throughout this study.   
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• Minority: individuals defined as American Indians, Alaska Natives, Asian, 

Pacific Islander, Hispanic, Puerto Ricans, and African Americans (Museus et 

al., 2011); individuals defined as refugee, international or migrant/guest 

workers, undocumented workers, binationals, and immigrants from the 

continents of Africa, Asia, and South America as well as the Pacific and 

Caribbean Islands (Ogbu & Simmons, 1998).    

• STEM: those disciplines classified as high-frequency STEM fields which 

include the general fields of mathematics, physics, chemistry, biology, 

computer science, and engineering (Koonce, Zhou, & Anderson, 2011).  

• Rural: open country side and settlements with areas containing at most one 

urban area of more than 50,000 individuals and consisting of core counties 

economically linked by a shared employment population (Cromartie & 

Bucholtz, 2008).   

• Regional Institution: An institution of higher education located within a 

specific region, for which the establishment has direct impact on the 

intellectual, cultural, and economic development of the area (Chatterton & 

Goddard, 2000). 

• Constructs – the three central concepts of self-efficacy, outcome 

expectations, and interest/goal persistence used in social cognitive career 

theory (SCCT) research as personal determinants of career development as 

derived from general social cognitive theory (Lent, Brown, & Hackett, 2002) 

• Environmental variables:  Defined by Lent et al. (2002) to be those 

background contextual affordances (e.g., mother and father’s education level), 
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learning experiences, and supports and barriers proximal to choice behavior 

that are complexly related and influence the social cognitive variables of self-

efficacy, interest, goal persistence, and career development.   

Background 

 This study specifically focused on minority students completing their 

undergraduate degrees at a rural, regional institution in order to understand and share 

their influential environmental experiences for choosing to study and stay in a STEM 

field. Kier (2013) conveyed that minority students from rural backgrounds have the 

perception that they do not fit the mold of a STEM specialist.  This can be problematic 

when considering that individuals studying in a rural region may not readily have access 

STEM careers.  Limited access to STEM professions can impact knowledge, recognition, 

and understanding of what these occupations entail.  Additionally, access to industry 

within rural areas may be scarce or limited thereby forcing students who complete a 

STEM degree to seek jobs outside the region. Moreover and in regard to students from 

within the surrounding rural areas, Jacobs, Finken, Griffin, and Wright (1998) conveyed 

that the educational expectations for rural adolescents are lower than those of non-rural.  

This attitude presents another challenge due to the academic rigor that often follows the 

pursuit of STEM degree in higher education.  The study of a rural, regional institution 

and the students who attend the institution from rural regions, offers a distinctive avenue 

to pursue research with the intent to increase the number of minority STEM 

professionals.  

 Minority membership can encompass many different groups and classifications of 

individuals.  Therefore the minority umbrella can be considered to be very large.  
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Broad consideration of minority group membership for this research has been taken to 

allow for sufficient data collection from the various groups that fall under this general 

minority definition.  Metaphorically speaking, gathering of participants will bear 

resemblance to a fisherman casting a large net.  The fisherman wishes to catch any fish 

and understands the possibility that what is caught will most likely have similarities and 

differences given the environment for which the net was cast.  

Problem Statement 

 United States demographics are rapidly changing (Teacher Advisory Council, 

2012).  Frey (2012) stated the majority of children in the United States attending K-12 

schools were of those minority groups underrepresented in the STEM fields.  Moreover, 

National Science Foundation (2011) conveyed that the number of minority groups in 

science and engineering would need to triple in number in order to be equivalent to their 

numbers in the overall population.  Thus supporting the need to focus recruitment and 

retention efforts in all levels of the K-15 educational pipeline on underrepresented 

minorities within the STEM fields.  The Teacher Advisory Council (2012) noted that 

“underrepresented minorities have aspired to major in science and engineering at about 

the same proportions as their white and Asian American peers.  Yet they complete STEM 

degrees in lower proportions than whites and Asian Americans” (p. 12-13).  Therefore in 

order to increase minority participation in the STEM fields and resolve the issue of 

underrepresentation from this group, inquiry can be extended to determine the influences 

that inspire the decision to major in the STEM fields Additionally and just as importantly, 

the influences that can be most impactful in persistence to degree completion for 

minorities in STEM should also be explored.   
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While the case has been made for increasing minority representation in STEM, 

what purpose does this serve among rural communities in the United States?  Lichter and 

Johnson (2006) noted that Hispanics represent the fastest-growing rural minority group 

and additionally, are underrepresented in the STEM fields (Crisp & Nora, 2012). Citing 

Oakes (1990), Crisp and Nora (2012) maintained that “filling the pool of qualified 

applicants for employment in STEM fields will require a growing number of Hispanic 

students studying STEM fields and earning STEM degrees” (p. 1).  While changes to 

demographics have been occurring in rural America, other changes in the form of 

technological advances and expanding global trade have also been evident (Drabenstott, 

2001).  Drabenstott (2001) argued that the five challenges facing rural American included 

tapping digital technology, encouraging entrepreneurs, leveraging the new agriculture, 

improving human capital, and sustaining the rural economy and were crucial to the rural 

economic outlook.  Moreover this author continued by positing that “building new 

futures for rural America depends more than anything on the people who will make it 

happen” (Drabenstott, 2001, p. 12).  Could minority STEM professionals in rural regions 

serve this purpose? 

Furthermore, the economy of the world has been rapidly progressing into one in 

which numerous markets exist from several different locations across multiple countries.  

In this respect, the global workforce has become increasingly diverse. Research has 

shown that students who pursue degrees in the STEM field contribute to a more prepared 

workforce (Museus et al., 2011), which can have lasting effects on rural communities in 

which low-skill jobs have been on the decline (Gibbs, Kusmin, Cromartie, & United 

States, 2005). Syed and Chemers (2011) suggested that growing the numbers of students 
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in STEM fields from underrepresented minority groups was “relevant to all levels of the 

academic pipeline, particularly from high school to the professoriate” (p. 437).  Vilorio 

(2015) estimated that nine million STEM-related, high paying, high satisfaction jobs will 

be created by 2020. Therefore, higher education institutions must turn their efforts to 

recruiting and retaining minority students who could advance from within and beyond 

their respective fields of study thereby possibly contributing to the growth of their rural 

community.  

 Moreover, rural regions comprise unique scholastic issues that affect STEM 

education not present among their urban counterparts, such as lower school funding, 

isolation, and the idea that opportunities for advancement exist outside the rural locale 

(Avery, 2013).  Fewer resources for education creates less opportunities for enrichment 

through STEM courses and access to highly qualified educators or higher education 

initiatives (Sipple & Brent, 2008).  Isolation within rural communities can hinder 

availability of technologies and “exposure to the diverse ways in which STEM is 

practices in the world and may not envision STEM-related educational or career 

pathways” (Avery, 2013, p. 29).  There is also the generated idea among rural schools 

that valuable knowledge only exists outside the rural region and that leaving is the only 

path to success (Carr & Kefelas, 2009).  Avery (2013) conveyed that this notion denies 

the rural community of rich intellectual and cultural capital.  Despite the misgivings 

detailed, in addition to those already inherent because of minority membership, minority 

students from rural regions that attend regional institutions maintain interest, pursue, 

persist, and are successful in the STEM fields.  These disparities described and others that 
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emerge beg the question: what influences impact the interest and persistence of minority 

students from these rural communities? 

The goal of this research study was to investigate the experiences of minority 

students from rural communities attending a rural, regional institution and majoring in a 

STEM field.  In achieving this objective, the researcher sought to determine how these 

students’ unique environmental experiences, prior to and during study at an institution of 

higher education, affect interest and persistence within the STEM fields.  Examination of 

these students’ encounters has conveyed this unique population’s role in contributing to 

the local, national, and global economy, contributing to the recruitment and retention 

efforts of minority students majoring in a STEM field, and diversifying the STEM 

professions.  

Research Questions 

 For their increase in numbers, contributions to the rural and global economy, and 

diversification of career professionals in the STEM fields, inquiry in this investigation 

extended to those STEM minority students from rural areas attending a rural, regional 

institution.  The investigation focused on these minority students who were majoring in 

and completing a STEM degree at the institution in this analysis. Therefore, this study 

sought to answer the follow the questions: 

• What environmental variables were most present among rural students’ 

experiences for interest and goal persistence in a STEM field? 

• What specific experiences within these environmental variables contributed to 

their STEM career interest and goal persistence?  
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Significance 

 This project sought to identify the environmental variables that affect minority 

students from a rural backgrounds’ interest to major and persist in the STEM fields. The 

outcomes of this research study should be of interest to rural K-12, community college, 

and university educators as well as the broader STEM education community.  In the 

future, the U.S. will need to draw from the growing minority populations to satisfy the 

increasing demand for STEM professionals. This research study has contributed to this 

effort by discovering those environmental variables that impact minority student’s STEM 

participation, and disseminating this information throughout the STEM education 

community in order to broaden participation. The articulated results should allow 

educators to modify recruitment strategies to focus on those factors that have a strong 

influence on the decision of a minority student to major in a STEM field.  Dissemination 

of the study’s results to K-12 educators should allow these stakeholders to expand their 

impact. Findings related to the value of STEM experiences will be disseminated to the 

industries that provide opportunities for undergraduate STEM students, in an effort to 

expand the industries’ influence and assistance with increasing the number of STEM 

professionals.  

Summary 

 In order to allow for sufficient data collection, a broad definition of minority 

membership was implemented for this research.  The area for which the rural, regional 

institution exists contains a large number of individuals referred to in the definitions by 

Ogbu and Simmons (1998) and Museus et al. (2011) as minorities.  Minorities that fall 

under these classifications include but are not limited to refugee, international or 
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migrant/guest workers, undocumented workers, binationals, and immigrants from the 

continents of Africa, Asia, and South America as well as the Pacific and Caribbean 

Islands.    

 Rural, regional institutions also offer a unique setting as they serve as a catalyst 

for the advancement of the region for which it directly operates within.  As argued by 

Drabenstott (2001), the human capital that exists in rural populations can positively 

impact the economic outlook of the region.  Increases in the overall numbers of the 

STEM workforce and the diversity of that workforce can be remedied by growing 

minority representation in these fields.  In this same avenue, rural regions seeking to 

improve their economic sustainability have focused efforts on attracting high growth 

entrepreneurs.  Henderson (2002) described high growth entrepreneurs as providing the 

largest economic benefit to rural communities through investments into companies that 

are labeled as high-tech or manufacturing.  Rural regions have made continued efforts to 

recruit these businesses by showcasing the unique resources offered within the areas 

served (Henderson, 2002).   Developing STEM industries within a locale will require a 

skilled workforce to which higher education institutions can provide, especially those 

directly located within the region.   
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CHAPTER II 

LITERATURE REVIEW 

 Kim (2016) stated that “theorizing is an intellectual activity that links lived 

experience to scholarship and practice” (p. 31).  In addressing practice versus theory John 

Dewey (1997) contended that although theory may not remove the difficulties inherent in 

the field of education, “it should render more effective efforts to modify social 

conditions” (p. 135).  Therefore the theoretical framework incorporated within this 

research was utilized to enact social change for minority students in STEM education.   In 

regards to a framework, this project employed social cognitive career theory (SCCT; 

Lent, Brown, & Hackett, 1994) as its theoretical basis.  Application of this theory to the 

current research was based on the array of empirical evidence that exists for SCCT’s 

contextual variables and their relationship to educational and career behavior within the 

various phases of development (Lent, 2005).   

 Based on Bandura’s (1986) general social cognitive theory, SCCT converges 

existing career theories on trait models and developmental career processes.  SCCT 

provides a career development framework that takes into account the complex and 

dynamic aspects of human behavior for interest, choice, and performance (Lent, 2005; 

Lent, Brown, & Hackett, 2002).  As part of the qualitative methods design, SCCT was 

utilized through the exploration of minority student experiences with the environmental 

variables already present within the literature.  Utilizing qualitative methodology offered 

further explanation and a thick rich, description of the findings.   
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Theoretical Framework  

 SCCT draws origins from general social cognitive theory (Bandura, 1986; Lent, 

2005; Lent, Brown, & Hackett, 1994).  Social cognitive theory adheres to the triadic-

reciprocal, or fully bidirectional model of causality (Bandura, 1986), which consists of 

personal attributes, external environmental factors, and overt behavior as constructs 

affecting personal decisions and action (Lent et al., 2003).  As part of this organization 

and in order for individuals to self-regulate behavior (Lent et al., 2003), social cognitive 

theory posits that individuals are “both products and producers of their environment” 

(Wood & Bandura, 1989, p. 362).    

As an extension of this triadic relationship and the interaction of individuals in 

their environment, Bandura (2002) stated that general social cognitive theory  

distinguishes among three modes of agency: personal agency, exercised 

individually; proxy agency in which people secure desired outcomes by 

influencing others to act on their behalf; and collective agency in which people 

act in concert to shape their future. (p. 269)  

The interaction of person with environment serves as the agentic theoretical perspective 

for which social cognitive theory derives (Bandura, 2012). This theory recognizes 

individuals as dynamic social systems (Bandura, 2002) whose choices, actions, and 

behaviors are not statically guided by individually divided constructs of human agency.  

While directed by the positions described, general social cognitive theory postulates that 

personal self-efficacy is the strongest most pervasive factor among the mechanisms of 

action (Bandura, 1991). Self-efficacy is described as “people’s judgments of their 

capabilities to organize and execute courses of action required to attain designated types 
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of performances” (Bandura, 1986, p. 391).  It is from these and other concepts of human 

agency that Lent, Hackett, and Brown (1994) adapted and extended the general aspects of 

social cognitive theory as they applied to career development.  In addition, Lent et 

al.(1994) drew on social cognitive theory for its application and wide use to psychosocial 

domains and the extensive knowledge base.   

 Formed by Bandura’s (1986) general theory, SCCT constructs were developed in 

an effort to create a unifying framework among the existing theories of career 

development (Lent, 2005).  SCCT sought to unify theories such as Holland’s typological 

trait-factor career model, Dawis’ theory of work adjustment model (Lent, 2005), 

Krumboltz, Mitchell, and Jones’ (1976) social learning theory of career decision making, 

and Hackett and Betz’s (1981) translation of self-efficacy theory to career development 

(Lent et al., 1994).  One aspect of SCCT that exists to set it apart from previous career 

development theories is the understanding of the dynamic exchange that can occur within 

individuals in a specific situation and their environment (Lent, 2005). In describing 

SCCT, Lent (2005) stated that behavior, cognition, and a host of other factors are 

dynamic and subject to change and develop over time with respect to the environment 

and situations.  This is in contrast to theories such as the trait-factor model, which see 

individual person traits as being fixed (Lent, 2005).   As a collective of other career 

development theories, SCCT “emphasizes the situation and domain-specific nature of 

behavior, relatively dynamic aspects of the self-system, and the means by which 

individuals exercise personal agency” (Lent et al., 1994, p. 82).   
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 SCCT constructs were developed in an effort to create a unifying framework 

among the existing theories of career development (Lent, 2005). One aspect of SCCT that 

exists to set it apart from previous career development theories is the understanding of the 

dynamic exchange that can occur between individuals within a specific situation and their 

environment (Lent, 2005). In describing SCCT, Lent (2005) stated that behavior, 

cognitions, and a host of other factors are dynamic, subject to change, and develop over 

time with respect to the environment and situations. As a collective of other career 

development theories, SCCT “emphasizes the situation and domain-specific nature of 

behavior, relatively dynamic aspects of the self-system, and the means by which 

individuals exercise personal agency” (Lent et al., 1994, p. 82).   

 The basic SCCT triadic assumptive mechanisms of self-efficacy, outcome 

expectations, and goals and/or performance formed the active causal system with which 

this theory of career development was framed (Lent et al., 1994).  While the assumptions 

fall on career development, Lent, Brown, and Hackett (2002) advocated for use of this 

theory in academic interests, choice, and performance, as these constructs highly 

associate with career development. Lent et al. (2002) conveyed that self-efficacy and 

outcome expectations are acquired through learning experiences in much the same way.  

Lent (2005) continued this thought stating “self-efficacy and outcome expectations, two 

key building blocks of academic/career choice development, are hypothesized to derive 

from a variety of personal and socially mediated experiences” (p. 84).  

 SCCT tenets understand the importance of goals in regulating individual 

behavior.  Within the dynamic SCCT system, persons can organize, guide, and sustain 

their behavior over periods of time through goal setting (Lent et al., 1994).   Moreover, 



Texas Tech University, Audrey Meador, December 2018 

14  

Lent et al. (1994) divided SCCT into two theoretical levels for analysis.  The first level 

contained the cognitive-person variables of self-efficacy, outcome expectations and goals 

that individuals employ personal agency over when making career decisions.  The second 

level incorporated several other variables such as demographic characteristics (such as 

gender, race, ethnicity, etc.), the environment, and learning experiences that impact 

career development and interest (Lent, Brown, & Hackett, 2000).   

 Within these theoretical levels, SCCT constructs a framework for career-related 

interest, choice, and performance into three interlocking models.  Figure 2.1 depicts the 

general SCCT model (Lent, 2005).   

 
Figure 2.1.  SCCT model. Reprinted from Haynes, N., Jacobson, S. K., et al. (2015). A 
life cycle analysis of minority underrepresentation in natural resource fields. Wildlife 
Society Bulletin, 39(2), 228-238.  © The Wildlife Society, 2015. Reprinted with 
permission. 

 Within the three models of interest, choice, and performance, the SCCT 

framework understands the many influences such as prior learning experiences, ability, 

and the environment that can affect an individual’s interest, goals, and performance.  

These influences have been referred to as environmental variables, factors, supports 
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and/or barriers and can impact career choice at three different paths within the inter-

locking model. Environmental variables affect the model by moderating processes where 

goals are transferred into performance and actions (Lent et al., 2001).  As part of the 

system of SCCT in developing career interests, choice, goals, and performance, 

environmental variables can have a dynamic impact on the progress of an individual’s 

career aspirations.  Bandura (2000) stated that distal and proximal contextual variables 

such as family conditions or demographic factors influence behavior “through their 

impact on people’s sense of efficacy, aspirations, and affective self-regulatory factors” (p. 

77).   Moreover, Lent et al. (2001) conveyed that in general, SCCT views environmental 

supports and barriers as “affecting choice behavior, in part by shaping the distal learning 

conditions through which self-efficacy beliefs are acquired and by influencing people’s 

proximal goals or aspirations” (p. 475).    

 SCCT provided a theoretical framework to allow for response to the research 

questions through the use of the theory’s assumptions and instruments. Application of 

this theory to the current research is based on the array of empirical evidence that exists 

for SCCT’s contextual variables and their understanding to educational and career 

behavior within the various phases of development (Lent, 2005).  This framework 

provided a lens to allow for the discovery of the relationship and detailed environmental 

experiences of minority STEM majors that contributed to interest and persistence.  

Consideration and utilization of this theory was based on SCCT design which merits 

implementation across diverse populations of students for understanding in a variety of 

academic and career domains (Lent, 2005).  As it applies to the research questions for 

this project, SCCT perspectives based on learning and environmental factors “ultimately 
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contribute to a more comprehensive, cohesive understanding of career choice, 

development, and adjustment (Lent et al., 1994).   

Review of the Relevant Literature 

 A wide variety of studies have sought to uncover those factors that contribute to 

interest and retention in minority STEM majors (e.g., examples).  This extensive body of 

literature exists in response to recent policies that seek to increase the number of 

minorities and women who select a major in the STEM fields (National Academy of 

Science, 2005).  However much of the results singled out very few factors that have a 

direct or clearly significant impact on interest or persistence of minority students within 

their stem major (Chang, Sharkness, Hurtado, & Newman, 2014).  Agreement amongst 

the research results has conveyed that more study and evaluation was merited to 

understand the mechanisms that contribute to interest and persistence (Chang et al., 2014; 

Griffith, 2010; Palmer, Maramba, & Dancy, 2011; Price, 2010; Museus & Liverman, 

2010; White, Altschuld, & Lee, 2006).  

Secondary Environmental Variables  

 Analysis of previous literature indicated that self-concept and self-efficacy affect 

the success of a minority student in the STEM fields (daSilva-Cardoso et al., 2013; Dutta 

et al., 2015; MacPhee, Farro, & Canetto, 2013).  daSilva-Cardoso et al. (2013) surveyed 

115 underrepresented minority STEM students with disabilities. Specifically, the 

researchers targeted African American and Hispanic students from this population 

consisting of all classifications (freshmen, sophomore, junior, and senior).  These 

students were receiving services from the NSF Funded Minority-Disability Alliance in 

STEM. Social-cognitive contexts were measured using instruments developed by Lent et 
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al. (2005) and adapted from engineering to STEM.   Utilizing the same population of 

students, Dutta et al. (2015) conducted a similar study that also modified measures 

developed by Lent et al. (2005) to relate to STEM career interest and goal persistence.  

The difference between the studies originates from their area of focus within the SCCT 

framework.  daSilva-Cardoso et al (2013) utilized SCCT to identify predictors such as, 

self-efficacy, as they pertained to goal persistence. Dutta et al (2015) found that specific 

SCCT factors provided guidance for post-secondary educational interventions for STEM 

interest and goal persistence.      

 Though not necessarily utilizing SCCT, MacPhee et al. (2013) researched 

academic self-efficacy, a construct within the SCCT framework, of 175 underrepresented 

minorities in STEM participating in the McNair scholars’ program.  Of this study’s 

student population, 41% identified at Latina/o.  These researchers conveyed the need to 

increase underrepresented minorities self-efficacy to achieve long terms success in the 

form of degree completion.   

 While these researchers convey optimistic results, the volume of research 

regarding self-concept and self-efficacy was somewhat limited (Leslie, McClure, & 

Oaxaca, 2014). Other researchers contended that science and mathematics instruction 

prior to entering a post-secondary educational institution was imperative to persistence of 

students of color in STEM (Bonous-Hammarth, 2000; Russel & Atwater, 2005). Bonous-

Hammarth (2000) employed data from the Cooperative Institutional Research Program 

(CIRP), which consisted of respondent data from students from 41 institutions of higher 

education.  The researcher selected a target sample consisting of 330 undergraduate 

science, engineering, and mathematics majors who identified as African American, 
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American Indian, Chicano/Latino.  This sample of students was then contrasted to a 

larger peer sample (N=7,188) of Caucasian, Asian American, and other racial/ethnic 

backgrounds different from the target sample.  Bonous-Hammarth (2000) found that 

institutions with a high rate of selectivity negatively affected the persistence of minority 

participants in this study.  Moreover, the researchers discussed the importance of prior 

academic achievement for minority STEM retention.  In addition, Chang et al. (2014) 

posited that these “pre-college factors” offered explanation for the disparities in the 

numbers of minority STEM majors to their white counterparts. Interestingly enough, 

Chang et al. (2014) also utilized the Cooperative Institutional Research Program data set 

and restricted their sample to 1,634 undergraduate STEM students from underrepresented 

racial minorities.  From this research, the authors posit that pre-college factors may 

explain the disparity of minority students within the STEM fields.  In regard to research 

conducted with restricted data sets from the National Longitudinal Survey of Freshmen 

and the National Center for Education Statistics, Griffith (2010) uncovered through 

quantitative measures that “difference in preparation and the educational experiences of 

these students explains much of the differences in persistence rates” (p. 911).  This 

finding was the result of analysis of descriptive statistics such as gender, high school 

GPA, public or private high school, STEM AP courses offered, and total number of AP 

courses offered and regression analysis using a logit-model.  The logit-model measured 

the probability of persisting in or switching to a STEM major field (Griffith, 2010).   

Post-Secondary Environmental Variables 

 Research regarding the influence of role models or mentoring, in general, has 

been mixed (Griffith, 2010; MacPhee et al., 2013).  Kendricks, Nedunurri, and Arment 
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(2013) found that mentoring had a great impact on the success of minority STEM 

students at a Midwestern Historically Black College or University (HBCU).  The 

research study was conducted with 20 scholars participating in a program aimed at 

retaining STEM students at a Historically Black College or University and their six 

diverse faculty mentors.  Kendricks et al. (2013) collected data through surveys 

administered to both the scholars and the faculty mentors.  The researchers stated that 

student participants perceived the support from faculty mentors as imperative to their 

success, due largely to the acceptance they received.  In concert with this research 

finding, Price (2010) analyzed the data set collected by the Ohio Board of Regents 

consisting of all first-time, full-time freshmen enrolled at a 4-year public university.  The 

researcher focused on a sample population consisting of 14,448 black students and 1,613 

black faculty.  Price (2010) found that black students were more likely to persist in their 

STEM field of study when the instructor of the course was of the same race. Yet there has 

been little evidence that faculty role models play a key part in the rate of persistence of 

minority STEM students (Griffith, 2010).  MacPhee et al. (2013) suggested that, in 

addition to the minority students’ inherent disadvantages, the actual mentoring program 

design could affect the impact of mentoring on success to degree completion.   

 Relevant literature also pointed to the effect an institution can have on the success 

of minority STEM students to choose and complete a STEM degree.  For example, 

Bonous-Hammarth (2000) conveyed that a positive educational environment can assist in 

promoting the persistence of minority students within their respective STEM fields.  At 

the other end of the spectrum, minority students who attended institutions with large 

research expenditures were less likely to persist than those who attended institutions 
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which focused more on the undergraduate experience (Griffith, 2010). Moreover colleges 

and universities that offered experiences linking academics and practice in a career 

focused setting improved minority students’ self-efficacy beliefs, which thereby, 

contributed to persistence (Palmer et al., 2011).  To achieve their results, these authors 

employed qualitative data collection methods in the form of interviews and 

questionnaires with six junior/senior undergraduate students who identified as African 

American or Asian American.    

Constructs of Interest and Persistence 

 Cerna and Perez (2007) also analyzed the CIRP data set focusing on first-time, 

full-time undergraduate Latino/a freshmen at 262 public and private 4-year institutions.  

These scholars identified a conceptual framework that highlighted demographics, 

institutional variables, and social and cultural capital as affecting college degree 

completion among minority students, specifically Hispanic/Latino students. However, far 

less research has addressed the motivations of minority students in choosing, specifically, 

a STEM degree (Wang, 2013b). Therefore Wang (2013b) utilized the Education 

Longitudinal study of 2002.  The data set in this study was augmented to focus on those 

high school graduates in the year 2004 enrolled in a post-secondary institution.  This 

researcher then separated the data set into sub populations of White and underrepresented 

minorities for comparison of results using structural equation modeling (SEM) with a 

SCCT framework.  Through a SEM design, Wang (2013b) analyzed the SCCT constructs 

of mathematics self-efficacy beliefs in high school, and the postsecondary contexts of 

supports and barriers as each impacted interest in a STEM field of study.  The author 

found that interest leading to an intent to major in STEM was directly influenced by high 
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school math achievement and postsecondary contextual experiences such as academic 

interaction and financial aid received.   

 The bulk of previous research on minority STEM participation has focused on 

factors that affect retention or persistence (Bensimon & Dowd, 2012; Carpi et al., 2013; 

Cole & Espinosa, 2008; Palmer et al., 2011; Peralta, Caspary, & Boothe, 2013; White, 

Altschund, & Lee, 2006). Yet, prior studies of minority STEM participation identified an 

ongoing need to determine factors that influence and contribute to the persistence of these 

STEM students (Camacho & Lord, 2013; Chang et al., 2014; Chapa & De La Rosa, 2006; 

Crisp, Nora, & Taggert, 2009; Moller et al., 2015; Palmer et al., 2011).  

 In their summary of literature regarding Hispanic students in STEM, Crisp and 

Nora (2012) maintained that further research should extend to predicting factors that 

contribute to both interest and persistence in STEM through socio-cultural variables. 

Using their own developed instrument based off of Seymour and Hewitt’s (1997) 

qualitative work, White, Altschuld, and Lee (2006) surveyed 1,217 undergraduate 

minority STEM students from 15 public and private institution members of the Ohio 

Science and Engineering Alliance.  Based on their findings, White et al., (2006) 

contended that further study centered on cultural perspective be incorporated into the 

research being conducted with respect to minorities in STEM.   

A Case for Qualitative SCCT Research 

 Existing research on minority STEM participation has been largely quantitatively 

based (Chang et al., 2014; Chapa & De La Rosa, 2006; Crisp et al., 2009; Moller et al., 

2015; White et al., 2006), lacking the rich descriptions of phenomena inherent in 

qualitative data. Palmer et al. (2011) contended that more study that was qualitative in 
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scope was warranted in order to “present a generalizable picture of students of color’s 

experiences” (p. 501).  Studies involving mixed methods or qualitative data currently rely 

on diverse conceptual frameworks, such as student engagement (Crisp et al., 2009), micro 

aggression (Camacho & Lord, 2013), mentoring models (San Miguel & Kim, 2015) or 

the sociological concept developed by Stanton-Salazar (1997, 2001) of “institutional 

agents” (Bensimon & Dowd, 2012), with few researchers incorporating an assessable 

theoretical framework to structure their study.  

SCCT and Diverse Populations 

 SCCT offers an avenue to contextualize and quantify many of the factors listed in 

prior research that contribute to interest and persistence of a particular career. However, 

qualitative studies utilizing SCCT as a theoretical lens have been conducted and offer 

further explanation of the mechanisms of the quantitative findings (Buse, Bilimoria, & 

Perelli, 2013; Fouad, Fitzpatrick, & Lui, 2011).  For example, Buse et al. (2013) used 

SCCT as a theoretical framework for their qualitative analysis using data collected 

through interviews with 52 female engineering majors.  Additionally Fouad et al. (2011) 

utilized qualitative research methods in their research involving persistence of women in 

engineering through interviews with 11 former and 14 current engineers.  Current SCCT 

research has been conducted with respect to under-represented minorities in the STEM 

fields (da Silva Cardoso et al., 2013; Dutta et al., 2015; Lent, Brown, Sheu et al. 2005; 

Lent, Miller et al., 2015).  Yet there still remains further inquiry necessary to uncover 

those personal and environmental contextual supports and barriers that contribute to 

interest, choice, and persistence in the various STEM fields (Lent, Brown, Schmidt et al., 

2003; Lent, Brown, Sheu et al., 2005).   
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In their review of the SCCT literature regarding underrepresented population in 

the STEM fields, these researchers indicated disparities in the current research and 

indicated that further research should extend to uncover the types of supports most 

related to STEM major interest and retention and the influence of identity 

intersectionality on STEM entry (Fouad & Santana, 2017).  Researchers have contended 

that further study in these areas is necessary to determine the appropriate fit of SCCT 

models across diverse cultures, genders, ethnicities, regions, and countries (Brown & 

Lent, 2017; Lent et al., 2005).  

 Categories developed in the pilot study (Meador, 2018), consistent with SCCT 

literature, included themes associated with the factors that contribute to minority 

students’ initial decision to major in a STEM field; however, much more data was 

needed. Data collection in the pilot study provided sufficient information for the 

deductive approach used.  General categories of external factors were found to be present 

in all sources of data include peer support and participation in STEM related activities 

(Meador, 2018), which corresponded to prior research from Bensimon and Dowd (2009, 

2012); Camacho and Lord (2013); and White, Altschuld, and Lee (2006). Subcategories 

found to be present under the overarching category of peer support, and consistent with 

research by Hernandez et al. (2016), include educator and family influences (Meador, 

2018). Subcategories present under the category of participation in STEM related 

activities included internship experience and application of knowledge in a STEM field 

(Meador, 2018).  

 However, other categories emerged in the pilot study (Meador, 2018) that did not 

conform to the general categories of peer support and participation. In addition, 
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exploration of further internal and external factors contributing to the recruitment of 

minority STEM students was not explored. Thus, more data could encompass these and 

other developing categories. For example, three of the eight participants in the pilot study 

communicated specifically that interaction with a mathematics educator was significant 

in their decision to major in STEM (Meador, 2018). A limitation of this study existed in 

the somewhat narrow focus the deductive approach provided when analyzing the data 

(Meador, 2018).  Moreover this process did not sufficiently allow for further discovery of 

those categories that did not conform to those within the general hypothesis.  

 Still unclear in the initial qualitative study (Meador, 2018) was which specific 

environmental variables directly contributed to a minority student’s initial decision and 

persistence to degree completion to major in a STEM field. Though the qualitative pilot 

study (Meador, 2018) provided an in depth, rich description of the data that qualitative 

methods could implore, what remained to be determined was the explanatory nature of 

those definitive environmental influences.  Qualitative analysis can provide a detailed 

depiction of those specific experiences that contribute to the relationship and its effect on 

interest and persistence.   

Summary 

 Self-efficacy and outcome expectations have received a considerable investigation 

in SCCT research (Lent, Brown, & Hackett, 2002) with much a substantial amount of 

research in regard to individuals in the STEM fields (Lent et al., 2005).  Using 

quantitative methods, prior SCCT research with STEM educational options, such as 

engineering, has focused on environmental variables that contribute to under-represented 

minorities and women’s career development in STEM (Lent et al., 2005).  However in a 
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review of the current SCCT and underrepresented populations in the STEM field 

literature, Fouad and Santana (2017) suggested a continuation of focused efforts on 

discovering those environmental variables that affect the SCCT constructs or self-

efficacy, outcome expectations, and interest for minority populations in STEM.   

 Therefore, this type of research study being implemented was necessary to 

“identify the central theoretical mechanisms and deriving theory-based interventions that 

might promote the greater involvement of women and persons of color in the STEM 

fields” (Lent et al., 2005, p. 85).  The contribution this study makes to the existing 

research base is in the rural setting for which this study was founded.  Utilizing SCCT 

and a qualitative approach, this study analyzed those environmental variables already 

determined to play a critical role in interest and persistence of minority STEM students as 

they applied to STEM degree completion.  
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CHAPTER III 

METHODOLOGY 

 Through a SCCT lens, this study aimed to add to the body of research being 

conducted to improve the educational experience of minority STEM students in higher 

education within the United States.  The researcher sought to ascertain the relationship of 

environmental variables through a qualitative analysis of the individual experiences of 

minority STEM students in a rural setting that contributed self-efficacy, interest, and goal 

persistence in a STEM field. Survey data, focus group information, and interviews were 

collected from minority students at a rural, regional university in the Southwest United 

States.  The data collected through these means revealed what influential environmental 

stimuli contributed to the interest and pursuit of a STEM degree.    

Methodology  

 This researcher utilized a qualitative case study research design in order to 

encompass a complete description and an analysis of a particular instance contained 

within a certain context or boundary (Merriam, 1998). Yin (2003) stated that case study 

design should be implored when uncovering contextual conditions relevant the 

phenomenon under study and when boundaries between the phenomenon and context are 

unclear.  For example, within this study, I wanted to determine the environmental 

variables found in SCCT research that were most impactful for minority student’s interest 

and persistence in a STEM field.  The case study design was chosen because the contexts 

influencing rural minority students’ decisions to pursue and secure a degree in a STEM 

field could not be considered without the context of the rural, regional institution. 
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Therefore, the selection of this form lays in the fact that this study focused on the 

experiences of minority students in a particular setting.   

 A case study emphasizes the complexities of a particular individual or program of 

special interest (Stake, 1995).  While the study did not involve a specific program per se, 

the individual experiences of minority students within a STEM field are considered as a 

program of special interest.  Likewise, Merriam (1998) ascertained that a case study was 

the appropriate qualitative form when development of an understanding of the changing 

aspects of an individual was warranted.  With regard to this research, the changing 

aspects of the individual are impacted by the environmental variables influence on self-

efficacy, interest, and persistence for pursuing a degree in the STEM fields.    

Procedures 

 For full transparency of the methodology implored for this study, the procedures 

for data collection and analysis will now be detailed.  Description will begin with the 

process and procedures for data collection.  Then actions taken for data analysis will then 

be discussed.   

 Approval from the institutions Internal Review Board (IRB) was garnered in 

order to commence data collection (see Appendix A).   Once notice of the approval was 

received, the procedure to begin data collection began by initiating contact with the 

Director of Institutional Research (see Appendix B for the IRB Protocol).  The Director 

of Institutional Research then created a database consisting of STEM majors at the 

institution so that a recruitment email may be sent.  This database consisted of all STEM 

students regardless of race or ethnicity, as demographic data would be collected with the 

administration of the survey (see Appendix B).   
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 A recruitment email was then sent students in the data base for participation in 

this study.  Within the recruitment email, students were provided with a link to a survey 

provided via Qualtrics.  A break-down of the survey content is depicted in Table 1. 

Table 1   

Survey Content 

Question Number Type Topic 

1 through 13 Choice Selection Demographic 
14-1 through 16-2 Likert Scale Interest 
17-1 through 17-5 Likert Scale High School Prep 
18-21 Open-ended Interest 
22 Open-ended High School Prep 
23-1 through 27-2 Likert Scale Persistence 
28-1 through 28-8 Likert Scale College Satisfaction 
29 through 31 Open-ended Persistence 
32 Choice Selection Focus Group Recruitment 
33 Choice Selection Interview Recruitment 

 

The original intent of this research was to follow a mixed-methodology utilizing 

structural equation modeling.  Thus the reasoning behind the design of survey questions 

to follow a Likert scale.  However data collection numbers were not sufficient to support 

the quantitative analysis method selected.  Therefore a strictly quantitative methodology 

was executed.    

 After the first week that the recruitment email was sent to students, 50 student 

responses were collected.  More surveys were completed, however data collected from 

students who identified as white were immediately deleted as collection from this 

population was considered within the scope of this study.  Following receipt of these 
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initial 50 student participants survey data, Likert scale items were still analyzed using 

histograms and measures of center and spread.  Based on the analysis of from these 50 

student survey responses for Likert scale items, the focus group and interview protocol 

questions were then modified.   

 Following the conclusion of the third week from the date for which the initial 

recruitment email was sent to students, survey data was extracted from Qualtrics for those 

students who consented to participate in a focus group and/or interview.  In questions 32 

and 33 of the survey, students who consented to participation in either a focus group or 

interview were then directed to another separate survey in Qualtrics to provide contact 

information.  This enabled the data collected in the initial survey to be separate and 

untraceable to the data collected in the follow-up survey.  Therefore, names and contact 

information provided could not be linked to the student responses on the initial survey.  

At this point in data collection 19 total students consented to participate in either a focus 

group, interview, or both.   

 Data collection commenced at this point in the semester with recruitment to the 

focus groups.  Student participants who consented to participate in a focus group were 

contacted via telephone for optimal dates and times to meet as part of a focus group.  

Focus groups were designed to be homogenized with respect to gender, and therefore 

only males were contacted for the first focus group.  The second focus group was to 

consist of strictly females.  The third focus group occurred by chance and was 

heterogenous with respect to gender.  The third focus group members were part of a study 

group that regularly met on a weekday at the same time.  One of the members was a 

former student.  All the focus group members had received the recruitment email and 
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indicated their agreement that they would like to participate in a focus group conducted 

before their regular study session.   

 Interviews were conducted within the same time frame as the focus groups.  In 

total eight interviews were conducted as part of this study.  Saturation of data along the 

thematic focus was achieved following the eighth interview and therefore no more 

interviews were conducted upon the conclusion of this interview. Additionally, no 

student who participated in an interview also participated in a focus group.   

 Analysis of the data began with the survey and the investigation of the Likert 

scales items for modifications to the interview and focus group protocols.  Upon 

conclusion of each focus group and interview, transcripts were immediately created.  

These transcripts were then emailed to all focus group and interview participants for a 

member check to verify the accuracy and veracity of the transcription (see Appendix B).  

In this process, a thorough read through was also conducted with notes being made from 

each transcription to determine when saturation had been achieved.  Once all transcripts 

had been verified by the student participants, then analysis continued with the a priori 

codes from prior research included as part of the codebook (see Appendix C).  Further 

information regarding the methodology for this study will now be detailed.   

Setting 

This region in this study is considered rural, as defined by Cromartie and 

Bucholtz (2008), for only one municipality with a population greater than 50,000 exists 

within an approximate radius of 120 miles surrounding the institution.  The region has 

seen recent decreases in population, and historically has drawn on the oil, gas, and 

agriculture industries for economic sustainability.  However, developing industries in the 
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area for economic improvement and growth have been identified as those in the 

technological and national defense sectors.   

The university that serves this region has a combined undergraduate and graduate 

enrollment of over 10,000 students. The university was previously known for serving 

students who commute from within the region.  Although this institution has since 

reformed recruiting efforts to attract students from areas outside the locale, a large 

population of students still derives from the area.  

Participants 

 Following the obtainment of IRB approval (see Appendix A), all students 

majoring in a STEM field at the institution in this study were contacted to complete an 

initial survey. The higher education institution has a department of institutional research, 

which created a database to find these students. Different professional organizations, 

institutions, and researchers have opposing definitions of the various disciplines that the 

STEM umbrella can compose (Koonce, Zhou, & Anderson, 2011).  However, for 

purposes of this study STEM fields were those categorized in accordance with Koonce et 

al. (2011) as high-frequency STEM education fields, including the general fields of 

mathematics, physics, chemistry, biology, computer science, and engineering.  

 Ninety-six minority students currently enrolled at the institution and identified as 

a minority according to Ogbu and Simmons (1998) and Museus et al.’s (2011) 

definitions, served as subjects for this study. Since the minority student experience was 

the focus of this inquiry, students who completed the survey and identified as White, 

were excluded from the research. Table 2 gives additional data on participant 

demographics.   
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Table 2   

Participant Demographic Data 

Demographic N Percentage 

Gender 
Male 42 44 
Female 52 54 
Other 2 2 

Race/Ethnicity 
American Indian/Alaskan Native 2 2 
Asian 10 10 
Black or African American 6 6 
Hispanic, Chicano (a), Latino (a), 
or other Spanish Origin 

67 70 

Mixed Race/Ethnicity 10 10 
Other Race Not Specified 1 1 

Classification 
Freshmen 21 22 
Sophomore 17 18 
Junior 27 28 
Senior 29 30 
Did Not Answer 2 2 

Age 
18-20 46 48 
21-23 28 29 
23-30 15 16 
31+ 5 5 
Did Not Answer 2 2 

  

With regard to majors of study, 46% of the participants indicated the Biological 

Sciences as their major of study, 38% were majoring in the Engineering fields, 15% were 
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in the fields of Computer Science and Mathematics, and 2% did not answer the question.  

Fifteen percent of the participants indicated that they were first generation in the United 

States (not born in the U. S.), while 43% indicated that they were the second generation 

in the United States (they were born in the U. S. but one or both of their parents were 

not).  Primary languages spoken in the home, as indicated by the participants, include 

Vietnamese, Swahili, Lingala, French, Portugese, Indonesian, Gujarati, Cebuano, 

Tagalog, Spanish, and English.  Eighty-five percent of participants were United States 

citizens and only 9% indicated their status as an international student.   

 Twenty-seven students who completed the initial survey chose to consent to 

participation in follow-up focus groups in the last questions of the survey.  

Approximately 6-10 students per focus group session were contacted and invited to 

participate. Three focus groups were conducted as part of this study.  Demographic data 

for focus group participants can be found in Table 3.   
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Table 3   

Focus Group Participant Demographic Data 

Pseudonym Gender Race/Ethnicity Classification Major 

Focus Group 1 

Michael Male Hispanic Senior Computer Science 

Augustine Male Hispanic Senior Computer Science 

Peter Male Hispanic Senior Mechanical Engineering 

Focus Group 2 

Lisa Female Hispanic Freshmen Mechanical Engineering 

Billy Female Hispanic Junior Biology 

Claudia Female Hispanic Junior Biochemistry 

Focus Group 3 

Star Female Hispanic Junior Biology 

Atlas Female Hispanic/Black 
or African 
American 

Senior Biochemistry 

Jupiter Male Hispanic Senior Biology 
 

The third focus group was partially conducted out of convenience to the students 

and researcher.  This particular group of students formed a study group that met twice a 

week every week in a conference room located in the mathematics department at the 

university. When contacted by the researcher for their participation in a focus group, 

these students requested that each study group member be present and that the meeting be 

held before their scheduled study group session.   

 As with the focus groups, students who completed the initial survey chose to 

consent to participation in follow-up interviews in the last questions of the survey.  Eight 

interviews were conducted with student participants.  Thirty-one students consented to 

participate in an interview.  However only eight students completed an interview as 
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saturation had been achieved on the conclusion of the eighth interview. Demographic 

data for interview participants can be found in Table 4. 

Table 4   

Interview Participant Demographic Data 

Pseudonym Gender Race/Ethnicity Classification Major 

Marie Female Hispanic Junior Wildlife Biology 

Rico Male Hispanic Senior Computer Science 

Angie Female Hispanic Sophomore Environmental 
Engineering 

Penny Female Asian American Senior Electrical 
Engineering 

Sabrina Female Hispanic Senior Mechanical 
Engineering 

Andy Male Hispanic Senior Mathematics 

Mars Male Hispanic Junior Mechanical 
Engineering 

Ohms Female Hispanic Junior Engineering 
Technology 

 

 In total, 17 unique individuals participated in focus group and interviews. No 

student participated in both a focus group and interview.  However, students did 

participate in the survey and focus group or survey and interview.  As previously stated, 

all survey information was anonymous and could not be traced back to the individual.   

Data Sources 

 Surveys, focus group data, interviews, and the researcher’s reflective journal 

served as sources of data for this study.  Data collection began with administration of the 

survey (see Appendix B) and proceeded with conducting of the focus groups following 

survey data analysis.  Semi-structured interviews followed from information obtained 

through the surveys and were guided by the themes and ideas that emerged from the 
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initial data source.  Appendix B provides the detailed focus group and interview protocols 

employed in this study.  

Surveys  

 The purpose of collecting data via survey was three-fold.  The primary reason for 

collecting this data was to explore those environmental variables present in the literature 

that contribute to the interest and persistence of minorities in STEM.  In conjunction with 

the first research question, the survey data was then analyzed for those environmental 

variables most prevalent.  Following this analysis the focus group and interview protocols 

were then modified based on the results from the survey data analysis.  Second, 

information collected through the surveys offered another data source for which to 

triangulate the results collected from the focus groups and interviews.  The final reason 

for data collection through surveys was to identify and recruit students to participate in 

the follow up focus groups and interview.   

 The survey was based on items similar to those developed by Lent et al. (2005).  

Measures have been developed within SCCT research and have been applied specifically 

for STEM students (Lent et al., 2005, Dutta et al., 2015).  However these measures were 

not secured until IRB approval had already been sought and secured.  Time constraints 

for this project prevented IRB amendments to survey items and therefore the survey was 

administered invalidated and as initially created.  See Appendix B for the full survey.   

 Survey items consisted of two main types.  After completing questions involving 

demographic data, students were then asked Likert-type items based on a five-point scale, 

with 5 indicating students strongly agree with the statement and one indicating the 

student strongly disagreed.  Items included statements such as “I have enough knowledge 
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to be successful as a STEM major.”  Upon completion of the Likert-type items, students 

were then directed to complete open-ended response question such as “describe the best 

role model, if any, that inspired you to major in a STEM field.”   

 As stated, the survey functioned to develop those environmental variables found 

to be present in prior SCCT research (Lent, Brown, Schmidt et al., 2003; Lent, Brown, 

Sheu et al., 2005) and were broadened to incorporate all STEM fields as in research 

conducted by Dutta et al. (2015). Dutta et al. (2015) sought to determine the SCCT 

predictors of STEM interest and goal persistence with minorities with disabilities and 

overall STEM students in general, regardless of race or ethnicity.  The survey instrument 

measured participants’ environmental variables inherent within their STEM course of 

study and was used to further analyze those influences found to be most present in 

student responses.  These prevalent environmental variables discovered within the survey 

data were then used to format focus group and interview question protocols.  

 Within two days of sending out the recruitment email to students, fifty responses 

had been collected.  Due fewer responses being recorded after the one-week mark, a 

reminder email was sent to students upon the conclusion of the second week.  Four weeks 

after the survey went live, responses were closed and analysis of the survey data was 

initiated.   

Focus Groups 

  According to Winlow, Simm, Marvel and Schaaf (2013), focus groups provide 

data of a “participatory form and can be viewed as a group-based interview which can 

reveal a range of opinions and perspectives” (p. 293).  Due to the limited size of the 

research team, focus groups enabled me to gain multiple perspectives and thoughts from 
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multiple students within a relatively short amount of time.  Additionally, use of focus 

groups in qualitative research allows the informants an influential role in the research 

(Bennett, 2002).  Focus groups allow participants to perceive questions in more of a 

dialogic format rather than direct questioning (Valentine, 2005).   

  Three focus groups of three participants each were conducted. Focus groups were 

held in a private conference room located on the institution’s main campus.  All but one 

focus group was homogenous with respect to gender.  Every effort to maintain 

homogeneity of gender was employed, as differences in gender can affect the reactions of 

group participants to the extent that information is minimized (Kitzinger, 1994).  

Homogeneity of focus groups participants with respect to the country of origin within 

general geographic areas (e.g., Asia, Pacific Islands, Africa, South America) or major 

could not be maintained due to the limited number of focus group participants garnered.   

 Prior to conducting the focus group, students were also asked to self-select a 

pseudonym and were given a name badge for which to record this pseudonym.  Students 

were then instructed to wear the nametag and refer to each participant according to their 

pseudonym.  Additionally, students were asked to fill out a consent form for audio and 

video recording release (see Appendix B for the IRB Protocol). The purpose of the video 

recording was to verify the correct speakers within the audio recording for transcription 

purposes.  Once speakers were verified, the video recording was destroyed.  A number 

was assigned to the audio recording for each focus group conducted and these records 

were referred to by number using the audit trail.  

 Focus groups formats followed a protocol (see Appendix B) and lasted 

approximately 45 minutes.  Focus group questions were developed upon completion of 
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the survey data but also revolved around the unfolding discussion within the focus group 

in a semi-structured format.  A follow up email was sent to participants with the 

transcription of the focus group.  Within this communication I asked each student 

participant for their determination of the accuracy of the transcript, and thanked them for 

their participation.   

Interviews  

 As the most widely used qualitative data collection method (Sandelowski, 2002), 

interviews can provide detailed accounts of student’s attitudes, beliefs, and knowledge 

pertaining to a particular phenomenon (Fielding, 1994).  Interviews as a means of data 

collection for this research provided a more in depth look at the student’s experiences 

with the environmental variables developed within the surveys and focus groups.  As 

Rosenthal (2016) posited, “interviews involve the posing of open-ended questions and 

follow-up probes designed to obtain an in-depth understanding of participants’ 

experiences” (p. 510).  

 Interviews were semi-structured in nature and lasted approximately 30 minutes. 

Interviews took place at a time and location mutually agreed upon by the student and the 

researcher. Students were asked to fill out a consent form for the interview to be audio 

recorded. The purpose of the audio recording was primarily for assistance in 

documenting an accurate record of the interview transcription.  A pseudonym was chosen 

by the student at the beginning of the interview transcriptions were referred to by this 

pseudonym. Questions were tentative due to the semi-structured nature of the interview 

and refined based on data gathered within the surveys and focus groups. Upon conclusion 
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of the interview, students were notified and provided the final interview transcription via 

email to verify accuracy.   

Researcher’s Reflective Journal 

 In an attempt to actively reflect on the researcher’s influence and bias inherent in 

qualitative research (Ortlipp, 2008) and avoid what Denzin (1994) coined an “interpretive 

crisis,” a reflective journal was created as an additional data source.  This data source 

provided an avenue for me to reflect on the research process while undergoing the data 

collection phase.  Moreover, it also provided the opportunity to make notes immediately 

prior, during, and following the conduction of all focus groups and interviews.    

 Upon completion of every focus group and interview, notes were recorded in the 

researcher’s reflective journal.  Information contained in the notes consisted of a time, 

date, description of each student’s appearance, demographic information, observations, 

thoughts, and nuances that emerged during the interview.  A brief summary about the 

researcher’s initial thoughts about the overall focus group and interview was also 

provided.   

 This data source proved especially beneficial when technological complications 

arose during the conduction of focus group three and the session was not audio recorded.  

This was discovered immediately, and I recorded as much of the details as possible 

following the conclusion of the session within the researcher’s journal.  These notes were 

then typed and sent to the focus group student participants for verification of the note’s 

contents for what had occurred during the session.   
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Recruitment of Participants 

 Data collection began with the recruitment of the minority students pursing 

degrees in the areas of science, technology, engineering, or mathematics. After securing 

permission to recruit STEM students for this study from the Director of Institutional 

Research (see Appendix B for the IRB Protocol), a recruiting email with information 

about the study (see Appendix B) was sent to all STEM students via university email.  

Measures were taken to ensure that all students at the institution who participated 

in the study were not currently enrolled in a course taught by myself during the semester 

in which data collection took place.  This was accomplished through direction of the 

information gathered from the database generated by Institutional Research.  The 

database created included information for students currently enrolled at the institution 

that major in a STEM discipline with their university designated email addresses.  

Students currently enrolled in a course in which my name was listed as the instructor of 

record were omitted from the generated database.  

 Students who wished to participate in the study were provided with a link to a 

Qualtrics survey via email. Responses to the survey were untraceable and anonymous, 

with the survey taking approximately 20 minutes. Individuals interested in participating 

in a follow-up focus group or interview indicated so in the last questions of the survey. 

Those that consented to participation in a focus group, interview or both, were then 

directed to a separate survey to complete contact information.  This was done so that 

responses from the survey could not be identified to those that provided contact 

information.  Those individuals who expressed individual interest in participating in a 

follow-up focus group were contacted. Individuals who completed the survey could agree 
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to participate in a focus group, interview, or both, however no student participated in a 

focus group and interview.   

 Every effort was made to conduct the first two focus groups with participants 

divided into homogenous gender groups.  The third focus group was conducted with 

mixed gender participants, to account for student participation for this study. Initial 

contact with the students verifying interest in participating in a focus group or interview, 

whichever indicated in the survey, was made using the method of contact the student 

selected in the follow-up survey.  A confirmation email with the date, time, and place of 

the focus group was sent to the students by the researcher two days before the date of the 

focus group. Focus groups were audio and video recorded, and transcribed by me.  This 

information was made known to students when initial contact was made for participation 

in the focus group as well as within the confirmation email. Protocol guidelines ensured 

contact information privacy and security for those participating in the interviews were the 

same as that for the focus groups.  

Qualitative Data Analysis 

 Data analysis commenced following a four-week window that began once the 

recruitment email containing the survey link was sent to students. For Likert type 

questions asked within the survey, means and standard deviations were calculated.  In 

addition, histograms were plotted for frequency of item responses to convey a picture of 

the data for each question of this type.  These results were calculated for two primary 

reasons.  The first was as an effort to provide a response to the first research question 

involving what environmental variables were most present among rural students’ 

experiences for self-efficacy, interest, and persistence in a STEM field. Once this was 
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established, then the second goal of this analysis was to modify the focus group and 

interview protocols to directly address those environmental variables found most present 

in the survey data.  Results were considered prevalent, if means were relatively high 

(close to five) or low (close to one).  In addition, student’s responses to Likert-type items 

that were polarized warranted modifications to the focus group and interview protocols 

for further explanation of those findings.  Polarized responses were defined as having 

50% of the data tending to one side of the agree/disagree spectrum, with three indicating 

the neutral position of neither strongly agreeing nor disagreeing.  Figure 3.1 shows a 

histogram indicating responses to survey question 14-8: I want to earn a degree in a 

STEM field because I want to help others.   

 

Figure 3.1.  Responses to survey questions 14–8. 

 Following transcription of the focus groups and interviews, a holistic reading of 

the data set, consisting of the open-ended responses to survey items, focus group and 

interview transcriptions and the researcher’s reflective journal, was completed.  Reading 

the entire data set was an effort to think metacognitively, as a means to internalize the 

mental representations of the reality (Hacker, Dunlosky, & Graesser, 1998) 

communicated by the data set.  Subsequent to this initial read through, a thematic 
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codebook was then established from a priori codes existent in prior SCCT literature.  See 

Appendix C for the codebook. 

Themes and codes were based on current quantitative SCCT literature with regard 

to populations involving individuals in a STEM field or seminal works with SCCT 

frameworks from studies conducted by daSilva Cardoso et al. (2013), Dutta et al. (2015), 

Lent, Brown, & Hackett (1994; 2000; 2002), Lent et al. (2001; 2003; 2005; 2016) and 

Wang, (2013b).  These studies were also chosen for their diagrams detailing the 

relationships, uncovered via quantitative methodology, between SCCT constructs and 

environmental variables.  

 Following the initial metacognitive reading of the data set, seven iterations of data 

set read-throughs were conducted to correspond with the seven a priori themes of 

background contextual affordances, learning experiences, social support and barriers, 

contextual influences proximal to choice, self-efficacy, and outcome expectations. These 

several iterations of coding were performed to dissipate original themes and allow new 

themes to expound as the data allowed (Erlandson, Harris, Skipper, & Allen, 1993, p. 

118-119).  At each iteration, the focus centered on one theme, and one theme only.  

Moreover, at each iteration, open coding was used to develop that theme and its inherent 

properties (Corbin & Strauss, 1990; Pandit, 1996) amongst each data source.  Once these 

iterations were concluded, sub-themes and codes were subjected to further analysis for 

correspondence to the overarching themes and relevance to answering the research 

questions.  A spreadsheet was then created and data entered under the headings of theme, 

sub-theme, data source, student participant, gender, race/ethnicity, classification, 

transcript line location, summary, and additional notes on the data source.   
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 Upon completion of the first seven iterations of analysis, the data set was again 

analyzed several times using axial coding to develop the connections between the themes 

and sub-themes (Pandit, 1996), as well as to capture any data that may have been left out.  

During the axial coding phase, prior literature was also consulted to confirm or refute the 

relationships between the SCCT constructs and the environmental variables.  Finally, 

data analysis extended to selective coding in several more iterations of data set read-

throughs to integrate the themes in relation to the theoretical framework (Pandit, 1996) 

and the research questions.   

Reflexivity 

 Reflexivity, as defined by Pillow (2003), is the methodological “focus on how 

does who I am, who I have been, who I think I am, and how I feel affect data collection 

and analysis” (p. 176).  Therefore attention will now be drawn to my predispositions and 

ideas based on my prior experiences with the subject matter within this study.  It is 

paramount that this be communicated for methodological rigor as the reception and 

recognition of the findings for how the particular knowledge was acquired, organized, 

and interpreted is relevant (Altheide & Johnson, 1998).    

 I myself was a minority student from a rural upbringing.  From a very young age, 

I had a keen mathematical ability that was only known to my teachers but not 

communicated to me.  In fact mathematics was not a subject I generally enjoyed.   I did 

not see the opportunities it afforded due to the very procedural instruction and static 

viewpoint of mathematics to which I was often exposed in my K-12 educational 

upbringing.   There was no excitement, no passion for the subject, and definitely not 

opportunities to engage with mathematics material outside of my small school and 
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community.  Stemming from the curriculum and instruction I received in mathematics, I 

only saw mathematics as a subject in school and not a field for which there were many 

career options save for one.  This was the result of one mathematics teacher at the 

secondary level who finally nurtured my mathematical gifts and who reiterated that I 

should take her place and become a math teacher.  Therefore the only career track I saw 

for someone with a degree in mathematics was to teach math.   

 As a Hispanic and from the culture for which I was raised, family means 

everything.  Therefore, when the decision to determine a university to attend approached, 

I decided to attend a rural, regional higher education institution not far from my 

hometown and family.  This afforded the opportunity for me to stay involved with my 

family while pursuing my education.  I also understood that my community was heavily 

Hispanic and hoped that staying close to home would allow me to engage with other 

students of similar backgrounds since the institution was so close to my home.  Most of 

my graduating high school class had no aspirations to go to college as many had already 

secured jobs in the agriculture industries, which provided livable wages but poor working 

conditions.  However those that did choose to attend a university also choose to attend the 

same institution as myself.   

In my initial decisions to choose a major, I struggled with my choice as I had little 

exposure to the various careers available.  I believed that many careers did not even exist 

within my small rural locale that was primarily agriculture based.  In a town as small as 

the one I grew up in, I self-identified as a “city girl” having grown up as the daughter of a 

high school football coach and an office manager.  Therefore agriculture was out of the 

question.  I knew I was good at math and decided to pursue this course of study.   
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I initially regretted this decision as I sat in my first major specific math course.  I 

noticed that I was one of very few women in the class and the only person of color.  I can 

recall the day our first exam was returned to the class.  The white male professor 

ceremoniously announced that no curve would be given for this exam as someone 

received a perfect score.  I remember my classmates were furious as specifically 

registered for this section of the course for the professor’s notoriety at giving curves that 

made passing easy.  The majority of them tried very hard to determine who the “curve 

buster” was but never once questioned me.  I never revealed that I was the one with the 

perfect score for fear of retaliation.  This practice continued with each subsequent exam 

save for one and not once did they suspect that the quiet, shy Hispanic girl who sat in the 

corner was the one earning the high marks.  It was not until I began my own teaching 

practice that I realized how powerful the stereotypes in who could and could not be 

successful in mathematics truly were.   

As I continued my program of study, I learned to appreciate and develop a 

passion for the field of mathematics and all the opportunities it can afford.  Yet, in my 

courses I was consistently one of only a handful of females and mostly the only minority.  

I took a few courses with the only female faculty member in the department and 

developed a connection, albeit small, with her and only her.  I mostly kept to myself 

because I feared working with others as I thought we would have nothing in common.  

Eventually I finally made it to the capstone senior mathematics course that was being 

taught by one of the most challenging white male professors in the department.  One day 

I entered the classroom particularly early and sat down to observe the environment.  I can 

recall thinking to myself, what am I doing here?  This lead to several more questions.  Do 
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I really belong here?  How do I fit in when the walls are white, my peers are white, and 

my teacher is white?  Where are all the people like me?   

Upon graduation, I met and married a farmer who lived and worked in the area 

between the college I attended and my hometown.  Since it is fairly difficult to pick up 

the farm that had been in his family for generations, I had to remain in the area and chose 

teaching as my profession.  Again, this was based on my belief that in the rural area that 

we lived, this was the only option for a person holding a bachelor’s in mathematics.  I 

took a job at a high school that had over 95% of their student population labeled as being 

socio-economically disadvantaged.  In addition, this school existed in an area with a high 

population of refugees and asylees from over 15 countries.  The English as a Second 

Language programs at this school often included classrooms in which there was 

minimum of four languages to translate materials for.  In one instance, a family came to 

registration and it was discovered that no translator within a 500-mile radius existed for 

the language being spoken.  Needless to say the student population was ethnically and 

racially diverse as less than 10% of the population was white.   

After receiving my assignment at this school, I was extremely excited to accept 

the keys to my classroom.  However upon entering, I was sadly disappointed.  The year 

was 2005 and my classroom had no computer, bars on the windows, and only one long 

row of chalkboards on one side of the room.  I initially wondered how I was going to 

teach the beauty of mathematics to overloaded classes without the appropriate tools and 

technology.  Eventually I made it work and my students were performing well.  Yet only 

three weeks into the school year, I was asked this question by one of my African-

American male students: “What are you?”  I was unsure of what he meant and I told him 
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I was a teacher of math.  He did not accept my answer and said, “No, what are you?  You 

have to be Asian, I know you are Asian!”  Then the class entered into a debate as to my 

ethnicity.  The idea my class conveyed, that still haunts me to this day, was the notion 

that I could not be Hispanic because “Hispanics and Blacks do not do math.  You are 

really good at it so you must be Asian because only Asians are.”   

It is for these primary reasons, and various others not depicted here, that I chose 

to explore the topics in this study regarding rural areas, minorities, and the STEM fields.  

Further research is needed to assist educational institutions at all levels to spark interest 

and the ability to persist in not just mathematics, but all STEM fields for all minority 

groups.  It is in this regard that progress can be made to eliminate presuppositions about 

the STEM fields, and the career and academic opportunities that abound for all groups of 

individuals.   

Trustworthiness 

Trustworthiness for the qualitative portion of this research was evaluated on the 

basis of credibility, transferability, dependability and confirmability (Shenton, 2004).  

One measure of credibility occurred through the use of member checks with focus group 

and interview participants based on information collected for which further elaboration or 

more information was needed.  In addition member checks were conducted upon the 

conclusion of the interview and focus groups.  Once the interview and focus groups were 

transcribed, the transcription was then sent to students for verification that what was 

recorded was in fact what occurred.  Peer review and debriefing were engaged in as part 

of an external check of the research process (Creswell, 2013; Erlandson et al., 1993).   
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As part of the peer debriefing and review, peers kept me honest with intense 

inquiry of the methods, meanings, and interpretations of data (Creswell, 2013; Lincoln & 

Guba, 1985) presented in the qualitative portion of the study.  Two individuals each 

served in different roles as peer debriefers and reviewers.  The first individual provided 

assistance with methods of organizing the data, such as the creation of the audit trail.  

This person was employed in this regard due to their extensive knowledge of qualitative 

methods.  Assistance by this individual was also provided in the form of data 

interpretation.  Feedback from this peer was requested through in depth questioning as to 

the overall fit of the data to the environmental variables within the modified model 

created. The second individual studied excerpts taken from the coded data set for veracity 

of adherence to codes in which the data piece was assigned.  This individual was also 

well versed in qualitative methodologies.    

 Additionally, prior cultural engagement and exposure added to the credibility of 

this study. As the researcher, I identify as a Hispanic female and have completed a 

bachelor’s degree and master’s degree in a STEM field, specifically mathematics.  

Through this experience, I have personally encountered many of the environmental 

variables affecting STEM interest and goal performance similar to study participants.  

Therefore, credibility in regard to cultural familiarity was established.    

 As the instrument in qualitative research, information about the researcher must 

be included (Patton, 1999).  Detailing information about the researcher adds credibility 

and reliability to the study in terms of being honest about personal and professional 

information that may have affect data collection, analysis, and interpretation (Patton, 
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1999).  Moreover, understanding the researcher’s position as a former minority STEM 

student is important as it may impact the study (Merriam, 1988).   

 Additionally, I previously attended and taught mathematics at two rural regional 

high schools in the geographic area within this study.  Currently, I serve as an instructor 

at the institution in which participants in this study were enrolled.  This position actually 

assisted with data collection for this study, as my background teaching high school and 

college courses in the area drew participants to the study. For example, one focus group 

student participant and one interview student participant were former students of mine at 

one of the high schools within the rural region. They communicated their ease in 

participating in the study because of their familiarity with me, and the chance to “catch 

up.”  Likewise, three students who participated in the focus group and one who 

participated in the interview were former students of mine in undergraduate courses and 

were drawn to the study to assist me specifically with the research.  Three additional 

focus group student participants were drawn to the study because they recognized my 

name in the recruitment notification email sent to all students (see Appendix B for the 

recruitment email).  Although I did not teach these students, they attended one of the high 

schools for which I served as a teacher of mathematics.   

The prolonged engagement with the research topic and participants through 

personal involvement adds a layer of lived observational experience for which credibility 

can be established (Erlandson et al., 1993). With this notion, credibility was maintained 

through trust building with participants, learned nuances of culture, and checks for 

misinformation through the prolonged engagement and persistent observation (Creswell, 

2013; Erlandson et al., 1993; Lincoln & Guba, 1985). 
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 Communicating researcher bias that may impact the study and exists because of 

personal experience, is another measure of trustworthiness for this project (Creswell, 

2013). Trustworthiness in this regard was achieved through the use of a researcher’s 

reflective journal.  The journal provided a research “trail” of gradually altering 

methodologies, and reshaping analysis (Ortlipp, 2008, p. 696).  In addition the 

researcher’s journal included observation notes, bias, and interpretations from the 

interviews and focus groups conducted. Rossman and Rallis (2003) maintained that the 

data must be approached with humility and must be useful in answering the research 

questions. This idea of humility was present throughout every notation made within the 

researcher’s reflective journal.  Through the use of the reflective journal, I engaged in 

every effort to “make decisions about what is salient to the study, relevant to the purpose 

of the study, and of interest for focus” (Creswell, 2013, p. 251).  

 Transferability can be extended as a qualitative research methodology that 

supports the existing research.  Through qualitative analysis of prior SCCT quantitative 

results, outcomes from this study may reveal similar themes developed within the current 

research involving SCCT in the diverse global context (Brown & Lent, 2017).  

Development of similar environmental variables in preceding SCCT research should 

further enhance trustworthiness through transferability and confirmability.  The thick rich 

description provided by the qualitative data lends itself to the transferability of this study 

(Creswell, 2013; Erlandson et al., 1993; Lincoln & Guba, 1985).  A detailed description 

allows “readers to transfer information to other settings and to determine whether the 

findings can be transferred” (Creswell, 2013, p. 252).   
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 Triangulation, as a means of reflexivity, adds a definite strength to any research 

project. As a mathematician speaking metaphorically and as stated by Patton (1999), the 

idea of triangulation can be seen as originating from the notion that the triangle is the 

world’s strongest geometric shape.  Therefore for purposes of this study, triangulation 

through the use of survey, focus groups, and interview data have contributed to the 

dependability of findings.   Development of themes for this project occurred only if 

present among the multiple data sources.  When indication of a theme existed in multiple 

data sources, researchers are engaging in triangulation of information and extending the 

validity of the findings (Creswell, 2013) thereby reinforcing the findings within the study.  

Audit Trail  

 Dependability and credibility were also established through the use of an audit 

trail.  The audit trail was started with the initial data source and proceeded with each 

subsequent new source.  A detailed and accurate record allows for ease of presentation of 

the findings and provides a map to link each data point, to its original source. The audit 

trail provides “a well-organized system of records to improve the quality of the inquiry 

during the study” (Erlandson et al., 1993, p. 149).    

 The audit trail was created as a means to assist in the presentation of the findings 

while also adding to the reflexivity of the study.  The audit trail can be found in Appendix 

D.  The audit trail code was created based on each data source. For the survey data, 

individual student responses were coded with the letters SR followed by the number in 

which the completed survey was received.  This was then followed by the number of the 

question to which the student participant was responding.   
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 For the focus group and interview data, letters indicate the first letter of the 

student participant pseudonym and are followed by the letters indicating their 

participation in a focus group or interview.  Numbers were then to correspond with the 

date and time the data source was created or received. If a data point from a focus group 

detailed an exchange between participants, a general code was used.  Line numbers also 

accompany the audit trail codes in the focus group and interview transcripts so that 

quoted or referenced material may be traced back to the origin.   

Summary 

 A qualitative pilot study was conducted to examine the experiences of minority 

STEM students in general (Meador, 2018). Students currently enrolled at a rural, regional 

institution who self-identified as a minority student from all classifications pursuing a 

degree in the STEM fields served as participants in the pilot. Methods of data collection 

for this preliminary study consisted of survey data, interviews, and observations. Forty-

one students served as participants for the pilot study.  

 Data analysis for the interviews and surveys utilized color-coding techniques to 

develop categories and disaggregate core groupings that were relevant to external 

influences affecting the decision to major in a STEM field. In a deductive approach, upon 

first analysis of each data source, the overarching themes of peer support and 

participation in STEM related activities uncovered by Palmer, Maramba, and Dancy 

(2011) were first color-coded. Following this initial categorization, several iterations of 

coding were conducted using only the data that conformed to the general categories of 

peer support and participation in STEM related activities. This allowed for dissipation of 
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the original categories and allowed new categories or subcategories to develop as the data 

allowed (Erlandson et al., 1993).  
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CHAPTER IV 

FINDINGS 

 Presentation of findings in prior research utilizing SCCT as a theoretical 

framework are often depicted through the use of a model (daSilva-Cardoso et al., 2013; 

Dutta et al., 2015; Lent, Brown, & Hackett, 2000; Lent, 2001; Lent, Brown, Schmidt et 

al., 2003, Lent, Brown, Sheu et al., 2005; Lent, Miller et al., 2016; Wang, 2013).  These 

models displayed the relationship between the environmental variables and the SCCT 

constructs of self-efficacy, outcome expectations, interest, and goal persistence.  These 

studies employed quantitative techniques such as path analysis and structural equation 

modeling to depict the relationships within the SCCT framework.   

 During the data analysis for this study, several of the relationships within these 

SCCT models already present in the literature began to emerge.   However different 

thematic areas existent in the data set for this study were present and/or absent within the 

various different SCCT models created in the current literature.   In other words, there 

was no cohesive model of prior studies that contained all the themes emerging from the 

data set.  As use of qualitative research methods affords rigor, subjectivity and creativity 

in representation of the findings (Janesick, 1994), I believed that a cohesive model 

utilizing the work from da Silva-Cardoso (2013), Lent, Brown, and Hackett (2000), Lent 

(2001), Lent, Brown, Schmidt et al. (2003), Lent, Brown, Sheu et al. (2005), and Lent, 

Miller et al., (2016) could be created to represent the findings of this study.  The model 

originated from prior SCCT theory research, the creation of the codebook, and the initial 

seven iterations of coding analysis, where theme development materialized.  Figure 4.1 
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conveys the initial collective model that was used to discuss upon continued analysis of 

the data set of this study.   

 

Figure 4.1.  General findings model. 

Environmental variables from current SCCT literature are noted as shapes 

consisting of no color.  Constructs within SCCT are distinguished from environmental 

variables through the use of color.  While the general cohesive model provided a guide to 

organizing the data set’s findings through SCCT, a response to the research questions 

needed to be provided. In terms of what environmental variables were most present and 

what specific experiences within these environmental variables contributed to their 

STEM career self-efficacy, interest, and goal persistence, the general model was then 

modified to provide the thick, rich description inherent through qualitative methodologies 

(Erlandson et al., 1993). Figure 4.2 presents the new model.   
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Figure 4.2.  General findings model modified. 

 In depicting the findings, an overview of the modified model is first presented and 

then proceeds through the model from left to right. Individual experiences present in the 

data with the SCCT environmental variables and constructs are provided.  

The Modified Model 

 In response to the first research question: What environmental variables were 

most present among rural students’ experiences for interest and goal persistence in a 

STEM field?, each code from the data set was attributed a thematic label from the general 

model.  These thematic labels consisted of learning experiences, background contextual 

affordances, social barriers, social supports, self-efficacy, outcome expectancy, and 

contextual influences proximal to choice.  Once all the codes had been assigned one of 

the thematic labels, the codes were then counted (N=761) and then sorted by thematic 
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labels in order to determine which was most prevalent within the data set.  Table 5 

depicts the counts from the thematic codes present in the data set.   

Table 5   

Thematic Coding Counts 

Theme      n Percent 

Background Contextual Influences 34 4.5% 

Contextual Influences Proximal to Choice 164 21.5% 

Learning Experiences 

Outcome Expectancy 

Social Barriers 

Social Supports 

142 

120 

120 

181 

18.7% 

15.8% 

15.8% 

23.7% 

 

Based on the numeric counts, the model was then modified to convey which construct or 

environmental variable was most prevalent.  This was accomplished through the sizing of 

the various environmental variables in the model.   For example, and as seen in the 

modified model, social support was referred and coded the most within the data set and is 

shown to be larger in size within the model.  

 In response to research question two: What specific experiences within these 

environmental variables contributed to their STEM career interest, and goal 

persistence?, the experiences that emerged in the data set within the constructs and 

environmental variables found most present were also inserted into the model. These are 

depicted in the model through the use of a circular shape to differentiate these 

experiences from those represented in previous SCCT models using quantitative 

measures.  Those constructs and influences present in prior SCCT research are shown 

within a rectangular shape.  As a goal of this research project, the addition of these 
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experiences into the model provides an in depth look at each environmental variable and 

construct through the data set collected.  These specific experiences also convey the sub-

themes that emerged within the larger themes created.  For example, under the thematic 

label of contextual influences, sub-themes existence in the data set consisted of financing 

a STEM degree, gateway courses, and enrollment intensity.  Size of these sub-themes 

within the model also indicates their impact in number among the data set codes.  As 

discussion of the findings continues, deeper descriptions of these sub-themes are 

presented.  

Background Contextual Affordances 

 According to Lent, Brown, and Hackett (2000), background contextual 

affordances are those environmental variables that expose individuals to different 

supports or barriers that affect the learning experiences, which then impact the 

development of self-efficacy and outcome expectations.  Figure 4.3 shows the 

Background Contextual Affordances fit within the General Modified Findings Model.   
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Figure 4.3.  Background contextual affordances model placement. 

In accordance with the case study methodology, the background contextual affordances 

for this study are attributed to the rural backgrounds of the student participants and/or 

their attendance at a rural regional institution.  Of those participating in the three focus 

groups and eight interviews, only two out of a total of 17 students, were not from the 

150-mile radius surrounding the institution located within this study.  Therefore 88% of 

the focus group and interview participants in this study resided in the rural regional 

setting.   

Rural Background 

 Survey demographic data regarding the rural context was not collected for the 

student participants.  However, to begin the focus group and interviews, several 

demographic and background questions were asked of the students.  Andy was asked why 

he decided to attend the rural, regional institution in this study.  He quipped that he 
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just felt like being close to home… So ultimately I ended up staying here at 
[institution in this study].  Well um, my mother oh gosh she is still you know she, 
she doesn't want me to go.  You know most Hispanic mothers they don't, they 
never want their child to go anywhere.  Especially if there an adult. You know if I 
am planning for like a position in, a bigger city, just you know my mother would 
be like... oh mejito, don't.  Do not go, please do not go. I'm like okay mom... Um, 
but yeah at the time I think it was a certain economic factor. All I know is that I 
just ended up choosing to stay here because you know one it was a lot more closer 
to home. And second uh, I.. you know it was pretty cheap so it is to this day.  So... 
those are the two main reasons, just being close to home and economic costs.  
(AI6L142-166).  

 
 Another question asked focus group and interview student participants to provide 

the size of their graduating class and the location of their hometown.  Focus group three 

was an interesting source of data in this regard.  Data collected through this focus group 

occurred by chance.  During the semester in which data was gathered, I taught a night 

class that was the only math course offered at night and concluded twice a week at 8 p.m. 

Therefore, very few individuals were present on the fourth floor, where the math 

department was located.  The three students who participated in the third focus group 

held study sessions on the fourth floor for their Organic chemistry course.   

 Upon conclusion of my class it was very rare that these students and myself were 

not the only individuals on the entire floor.  They enjoyed holding their study session in 

the math department due to the quiet and solace they received.  One of these individuals, 

Jupiter, a Hispanic male in his senior year studying Biochemistry, was a former student 

of mine.  He convinced the other students, Star, a Hispanic female junior Biochemistry 

major, and Atlas, a Hispanic and African American female senior Biochemistry major, to 

participate in the focus group before their evening study session.  Having developed a 

personal relationship with Jupiter, I knew that he hailed from a very rural community and 

was curious to know the backgrounds of th other student study session attendees.  Lines 
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5-33 of the focus group three transcription detail the exchange amongst the students 

regarding their high school class size.  Atlas had the largest graduating high school class 

with 196 students and Jupiter stated that he graduated with around 87 students.   

 Star had the second smallest high school graduating classes of all the focus group 

and interview participants at 52.  The smallest graduating class of any student participant 

came from focus group two participant Lisa, a freshman Hispanic female studying 

Mechanical Engineering, who had 25 individuals in her class. Lisa described her rural 

community as  

such a small town.  We graduated, I graduated with 25 people.  And the town was 

a, a working town.  You get out of high school.  You don't go to school, you go to 

work.  And um, we have a meat processing plant and that's where everybody 

works. (FG3L105-109) 

 Focus group 1, which consisted of three Hispanic male seniors who were 

computer science majors, had a student with a similar experience.  As part of focus group 

1, Peter came from the only municipality of greater than 50,000 people within the 150-

mile radius of the institution within this study.  Though he did not directly state so, I 

knew that his graduating class consisted of about 300 individuals as I had previously 

taught at his high school.  In fact, Peter was a former dual credit Pre-Calculus student of 

mine at this high school from five years prior.  His school was considered as close to an 

inner-city high school as one could get in a city of 150,000.  Over 95% of the students 

who attended Peter’s high school were on free or reduced lunch.  Demographics indicated 

the student body consisted of approximately 60% Hispanic, 15% African American, 15% 

Asian American students. The remaining 10% of the student body were classified as 
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asylees or refugees.  The high number of refugee and asylee students were the result of a 

large relations services hub for refugees located in the city and the jobs that could be 

easily obtained at a local meat packing plant.  Similar to Lisa’s experience, the majority 

of students who graduated from Peter’s high school would immediately enter the 

workforce via the meat packing plant.  Peter took AP and dual credit courses at his high 

school and wondered about the differences in student populations in these courses.  He 

stated,  

I know at least there was this huge difference between non-AP students regarding 
post high school plans.  So if you are just looking at that, then you look at the 
non-AP students and a lot of them are working at the meat plant.  Those type of 
people never knew anything different.  And I think there's a huge gap between all 
the AP students.  They're all getting their degrees now and the others are still 
busting their ass at the meat plant. (PFG1L1349-1354) 

 These ideas depicted by Peter detail a link between the background contextual 

affordance of growing up in a rural community and the learning experiences allowed.  In 

prior SCCT models the relationship between background contextual affordances and 

learning experiences impacted self-efficacy’s influence on interest and persistence to 

STEM degree completion (Lent et al., 2005).  For example SR67, a Hispanic male senior 

Biology major, stated, “I had many doubts whether I was going to be capable of finishing 

my degree.  I graduated from a small 3A school but I also felt hopeful” (SR67Q22).  

 An interesting finding emerged as a result of this particular case study of students 

from rural backgrounds attending a rural, regional institution.  Of the three focus groups 

and eight interviews conducted as part of this research, all student participants indicated 

that once their degree is obtained they wished to remain in the rural area or return to their 

rural community.  As part of their outcome expectancy, they desired to return to their 
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rural communities to make an impact through the knowledge gained in their respective 

STEM fields.  

 Augustine, in focus group three, conveyed the relationship between background 

contextual affordances and outcome expectancy in the form of wanting to return home to 

his rural community in another country.  Augustine was an international student from an 

agrarian, poor community in Mexico.  Although his parents held degrees from institutions 

of higher education in Mexico, and provided him with a middle-class background, the 

individuals in his surrounding community were not as well off.  Mars, also echoed this 

same sentiment in his interview.  Mars was a junior Hispanic Mechanical Engineering 

major.  His background was unique in that he was born in the United States, but moved 

with his mother to El Salvador as an infant and remained there until attending the 

institution in this study.  On his plans after graduating with his STEM degree he declared, 

“I think that's my main goal.  I want to help others.  Especially in my country cause that's 

where I was raised.  So just want to make it big here and go back to my country and help 

how many, as many people as I can” (MI7L162-164).   

 Sabrina was a Hispanic female senior Mechanical Engineering major and one of 

the two student participants not from the rural region.  Although Sabrina lived in a city of 

over 250,000, this municipality also served a rural region within a 150 miles radius.  

During her interview, Sabrina indicated that she too wished to remain in the area.  More 

specifically she wanted to remain in a town of approximately 14,000, for which the 

university in this study was located.  “I really want to stay in this area.  My family is 

close to here and I have fallen in love with this city.  And I absolutely love it.  So I would 

like to stay in this area if I can find a job” (SI5L279-281). The other student participant 
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not from the rural region, Angie, also wished to remain in the area due to the applicability 

of her degree in the rural area.  As an environmental engineer, she saw a greater need to 

remain in the area to assist in agricultural endeavors so prevalent within the region.  

Learning Experiences 

 According to Lent, Brown, and Hackett (2002), learning experiences shape career 

behavior.  Figure 4.4 conveys the relationships between learning experiences and other 

SCCT variables and constructs in the General Modified Findings Model.   

 

Figure 4.4.  Learning experiences model placement. 

For the data collected within this study, learning experiences were the second most 

impactful environmental variable in shaping self-efficacy, thereby impacting interest and 

goal persistence to STEM degree completion.  When asked about a particular high school 

experience that inspired the decision to major in STEM, SR28, a Hispanic female senior 

Civil Engineering major indicated that her experiences in an architectural design class in 

high school was influential.  Lent et al. (2002) indicated that learning experiences can 
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also be vicarious in nature.  For example, SR83 an African American male junior 

Computer Science major stated that “when we used proxies to get around school internet 

security and just playing online a lot made me feel like it was the only thing I was kind of 

good at and interested to pursue” (SR83Q19).  This student participant indicated that this 

was the experience from high school that sparked his interest to major in STEM.   

STEM Related Activities 

 Learning Experiences were coded as STEM related activities provided that 

student participants acquired STEM knowledge through vicarious learning (Lent, Brown, 

& Hackett, 2002).  STEM related activities were differentiated from standard STEM 

curriculum activities when greater depth of interaction with the material was achieved.  

For example, Sabrina was approached by one of her high school teachers to start a 

robotics club.  She shared that her interest in mechanical engineering  

started when I was in high school.  I had a professor who encouraged me to start 
my high school's robotics team.  Um, and throughout that process, um all the 
things that I enjoyed.  It was hands on it was science related and also math related 
and he said, well you know engineering is this exactly.  And so that's why I 
decided on mechanical engineering cause I enjoyed that so much. (SI5L6-10)   

Sabrina also had learning experiences held outside her brick and mortar school walls.  

Towards the end of her interview, I asked if she had anything else she would like to day.  

She then quipped 

umm... one thing I guess that I just now thought of that I felt like did really 
initially start my interest in math and science um, was Girl Scouts.  It was 
introduced to me at a very young age and they did push, um working, hands on 
and then, math and science skills.  And I don't know if other girls, you know got 
to do those things, you know my mom really pushed it for me and my sister too so 
we could at least get exposed to those at a young age.  And that might be part of it 
is, if they, if they don't even know that they like those things maybe that's why 
they don't think to, to just, study in them.  To major in them. (SI5L634-631) 
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Marie, one of the interviewees, also had experiences that extended outside of the 

classroom that garnered her interest in her Wildlife Biology major.  She conveyed that 

her “FFA teacher, he helped me out a lot.  He took me to the fair and got me involved in 

showing chickens” (MI1L260-266).  She also participated in AmeriCorps, which allowed 

her to use the valuable knowledge she gained in her STEM discipline.  She stated that her 

“first AmeriCorps term helped me a lot, see where I can apply what I am learning.  You 

know you work a lot with the environment” (MI1L369-377).  Another interviewee, 

Angie, had attended a STEM magnet high school and was required to participate in the 

international science fair.  She reflected 

you know coming from the science and engineering academy... you know all our 
teachers and stuff like that and we had to participate in, in environ... uh the 
international science and engineering fair every year.  Or we had to do some other 
form of academic, um, things like so we had to have to do science fair or we had 
to do history fair.  So I had those opportunities and um... I know that like other 
schools didn't really do that, so I considered myself lucky that I got to um, 
conduct experiments and things like that in high school and learn how to write 
abstracts and lab reports and stuff like that. (AI3L296-317) 

K-12 Educators 

 A few of the student participants indicated that the learning experiences most 

impactful for majoring in STEM centered on a particular K-12 educator.  For example 

SR34, a Hispanic male senior Computer science major wrote  

when I was in elementary school, I had the toughest time understanding the level 
of mathematics taught in those grade levels.  Although not my assigned teacher, 
she was a neighbor who offered her personal time to tutor me in mathematics.  
Because of her, I gained a level of confidence in math that went unwavered.  
(SR34Q18) 
 

SR15, an Asian American female junior Biology major also conveyed that her “teachers 

were very encouraging and I enjoyed the labs” (SR15Q19). Focus group 3 participant, 
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Start, also commented that in sixth grade, the administration made a mistake with 

benchmark exams.  Her class was given the eighth-grade benchmark instead of the sixth-

grade benchmarks.  Although Star took an advanced level exam, she passed with flying 

colors.  She stated that a counselor was impressed with her abilities in mathematics and 

sought ways to nurture this aptitude in mathematics and that this recognition boosted her 

confidence and inspired her to major in a STEM field.  Star also made the comment that 

due to this experience, if her Biology degree does not work out, she will then pursue a 

math degree (RN3-12-18).   

 Other than family members, student responses to the survey open-ended question 

number 18: Describe the best role model, if any, who inspired you to major in your 

STEM field, uncovered that a K-12 educator served as the best role model for majoring in 

STEM.  SR74, a Other Race/Ethnicity male sophomore Mathematics major stated that his 

greatest role model was his “white and female math teacher Mrs. Clarke [pseudonym] 

who made me fall in love with math in the first place” (SR74Q18). SR81, a Hispanic 

female sophomore Environmental Engineering major stated that her role model was her 

“high school teacher who was both my concepts of engineering teacher and my 

environmental science teacher is my biggest role model because he majored in my chose 

degree.  He was also a great mentor” (SR74Q18). 

 However not all experiences with K-12 educators were positive.  When asked to 

describe her high school experience with STEM, Atlas stated  

we had a good Biology teacher.  A terrible Physics teacher.  Absolutely terrible.  
Like she, she knew that she wasn't teaching us because in, during tests we would 
ask here basically how to do it and she would tell us.  So... terrible.  Which turns 
out Physics wasn't even that bad so I don't even know why it was that hard. 
(AFG3L117-126) 
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Penny provided her ideas on K-12 educators and the exposure received in the STEM 

fields.  Her description went deeper into the K-12 pipeline when she referred to all levels 

of STEM education.  When asked her thoughts on why more minority students do not 

have an interest in STEM, Penny conveyed that  

throughout their time and like elementary school, middle school, high school 

they've had teachers say just do this, don't ask me questions of how it is about 

math or science.  And so they just don't see a point in pursuing something that has 

to do so much with math or science.  (PI4L442-445) 

AP and Dual Credit Classes 

 While the examples from the student survey responses indicate positive 

opportunities for STEM learning, these were unique to the data set as most of the students 

conveyed their experience with AP and dual credit classes as their primary STEM 

learning experience exposure.  For instance, Star specified that she took as many AP and 

dual credit courses as she could in high school.  SR15 echoed this sentiment stating that 

“I feel like I was qualified to major in a STEM field because of my high school 

experience.  All of my classes were either AP, dual credit, or both and I was also 

involved in many extracurricular activities” (SR15Q22). The minimal opportunities to 

engage with STEM material outside of the school or AP/Dual credit courses was made 

more apparent through the survey.  Within the survey, question 15 asked students 

whether or not they had participated in STEM related activities in high school. Only 32 

students or 33% of the 96 survey respondents indicated that they had such experiences. 
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Lack of Learning Experiences 

 The largest volume of comments in the data came in the form of student’s 

awareness of their lack of STEM learning experiences. Table 6 conveys a few of the 

comments from survey respondents on question 22 of the survey regarding the lack of 

learning experiences in STEM.  

Table 6   

Lack of STEM Learning Experiences 

Respondent Gender 
Race/ 

Ethnicity Major Comment 
SR34 Male Hispanic Computer 

Science 
An introductory course in computer science in 
high school would have been beneficial. I didn't 
expect it to be easy, but I also did not expect it 
to be really challenging. I had such a narrow 
view of what I thought was "computer science" 
until I took my first computer science course. 
The level of work required for all courses is 
what set me back. I was not prepared for it. 

SR18 Female Hispanic Mechanical 
Engineering 

I do not feel like I was qualified as a freshman 
to major in STEM because I was not proficient 
in math, I had little to no knowledge of science, 
and had not participated in many STEM related 
programs. 

SR22 Male Hispanic Biology I feel like my drive and motivation as well as 
understanding of science and what it will take 
to reach my goals has made me qualified; 
however, the education I received in high 
school in most STEM subjects was not very 
good at all, so I learned a vast majority on my 
own. 

 
Two survey respondents SR62, a Hispanic male sophomore Civil Engineer, and SR68, a 

Hispanic male junior Computer Science major commented on their high schools’ focus 

on school rankings and emphasizing standardized test scores rather than providing 

opportunities to engage in STEM material.  SR62 commented that his “high school was 

considered Unsatisfactory by the state.  I did not know what to major in because I felt that 
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I did not have a strong education background” (SR62Q19).  The other student stated that 

his “high school did not emphasize STEM.  We were mostly prepared for standardized 

testing” (SR68Q19).  Focus group 3 participants Jupiter, Atlas, and Star also weighed in 

on the lack of learning experiences in STEM for degree completion.  Atlas commented: 

Um, I was somewhat prepared because, ok... the, the trig teacher that they had and 
the pre-Cal teacher that we had, like I understand it's the student's responsibility to 
study on our own, but they honestly were not that good of a professor.   So 
whenever I got into like Calculus I didn't really have a strong foundation in Trig 
and that hurt me a lot.  I was basically having to learn Trig and Calculus at the 
same time.  And then I ended up re-taking it. (AFG3L62-72)  

 Interviewee Rico, who did not have adequate prior learning experiences in STEM, 

expressed a similar viewpoint. This lack of STEM learning experiences did not become 

evident to him until he entered college.  While not a former student of mine, Rico worked 

in the math tutoring lab in the math department and also served as a grader for one of my 

undergraduate courses.  Having had this personal relationship with him, I knew that he 

was salutatorian of a graduating class of 73 students.  Despite his success in high school, 

Rico struggled in his college courses as a computer science and mathematics double 

major and was having to repeat some of his computer science and mathematics courses.  

He provided the following information regarding the learning experiences in STEM he 

received in high school: 

And... there was no... I mean my first class here at [institution] in computer 
science did not... like high school did not prepare me for, for what I needed uh... 
to... know coming in to the, the field.  Um, there wasn’t even any talk about 
STEM majors.  There was never any like moments where our school highlighted 
the importance of STEM majors or STEM fields.  So, uh, there wasn't any 
computer science courses uh, not even basic levels.  The only course that dealt 
with computers was just learning how to type.  Which is like it was in middle 
school.  But after that there wasn't anything that prepared me for computer 
science. (RI2L30-37) 
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SR10, a Hispanic female sophomore Mathematics major and SR13, a Hispanic 

male junior Mechanical Engineering major also communicated the advantage of prior 

STEM learning experiences made aware to them when they came to the institution of 

higher education in this study.  SR10 made the comment that “because I took Calculus I 

in high school & I felt like came in with an advantage” (SR10Q22).  SR13 stated that “so 

many of my friends had already taken up to Calculus II in high school and basic 

engineering class that I felt gave them an advantage” (SR13Q22). Mars also spoke to the 

link between the lack of learning experiences and self-efficacy by communicating that he 

believed “everything is possible as long as you want it and you desire it… So it’s up to 

you.  In the end it’s up to you.  If you want to learn you will” (MI7L111-115). SR77, a 

Hispanic male sophomore Biology major commented that  

there is a thin barrier between others who have taken more STEM emphasized 

classes and myself.  There are students who took more advanced STEM classes 

prior to coming to college and that allows them to have a slight edge in class. 

(SR77Q30) 

Angie, fortunate enough to have had various STEM learning opportunities, conversed 

about the advantages she supposed she possessed.  For example, Angie provided this 

information regarding her prior STEM learning experiences: 

you know coming from the science and engineering academy... we had to 
participate in, in environ... uh the international science and engineering fair every 
year.  Or we had to do some other form of academic, um, things like so we had to 
have to do science fair or we had to do history fair.  So I had those opportunities 
and um... I know that like other schools didn't really do that, so I considered 
myself lucky that I got to um, conduct experiments and things like that in high 
school and learn how to write abstracts and lab reports and stuff like that. (Lines 
296-319)   
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Lisa shared with her focus group members about a learning experience in STEM 

that would have been beneficial not only to her graduating senior class, but to the rural 

community as well.  However she noted in the focus group that the project fell short of 

matriculating into reality.  Later I learned that the project was designed to have students 

assist with the building and maintenance of wind turbines for creation of sustainable 

energy.  Funds raised from this project were to provide scholarships to local senior 

wishing to pursue STEM degrees.  The hope was to create jobs in the rural area that 

students could return and work in the area upon bachelor’s degree completion. (RN4-15-

18) Lisa described the project in her exchange with other focus group three participants 

Billy and Claudia: 

Lisa: Cause my town has this project uh, with wind turbines.  Where um, you 
know it's supposed to help our small town, 25 seniors... 
 
Billy: Right.   
 
Lisa: Graduate and um, get like jobs and that.  And the wind turbine... 
 
Claudia: Industry? 
 
Lisa: Industry.  Like, well to create jobs to create... 
 
Billy: Well cause engineering you would have to... 
 
Lisa: Umm, hmm.   
 
Billy: maintain these... 
 
Lisa: Yeah you have to... 
 
Billy: gigantic, monster things.   
 
Lisa: They wanted us to graduate and go to school, to push us to go to school.  
  
Billy: Umm, hmm.   
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Lisa: Instead of going to the meat packing plant.  And I mean the project didn't go 
through.  They, they shut it down and said “oh, well we'll do it next year.  We'll 
do it next year” and after that, the council just decided to end it.  And I mean, kind 
of didn't push our education to go anywhere.  Kind of left it where  it was. Back at 
meat packing plant. (FG3L432-460)  

On the subject of lack of learning experiences, SR 51 further posited that 

in high school I did not take the proper classes to prepare myself for the classes 

that I would be taking in college.  However, I am passionate enough about my 

dream that I am willing to go through any struggle to achieve my goal. 

(SR51Q22) 

 The findings also indicated a link between the lack of learning experiences and 

the students’ desire to assist others.  SR85, a Hispanic female senior Biochemistry major 

embodied this them when stating her desire to major in STEM was based on her lack of 

learning experiences. She shared that her “Science teacher in high school wasn't the best, 

although a ton of my others were.  Wanting to have an impact on the way someone learns 

is what made me want to be a teacher” (SR85Q18).  Mars also leveraged the learning 

experiences he acquired as a tutor in the math tutoring lab to use his STEM knowledge to 

assist others.  Mars is also a former student of mine in an undergraduate Calculus course, 

whom I recommended for the tutoring position because of his aptitude in mathematics 

and ability to assist others.  I was shocked to find out that he struggled in mathematics 

because of his poor academic background having attended K-12 schools in El Salvador.  

He wanted to use his STEM learning experiences to help others who struggled with the 

STEM material also.  Rico had a similar experience working as a tutor in the math lab.  

As noted in the researcher’s journal, Rico struggled with his college-level mathematics 

courses.  However the math-tutoring director hired him for his ability to encourage others 
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to persevere, which was based on his own struggles with the mathematics content due to 

a poor high school background.  In fact, Rico had mentioned several times that he desired 

to become a high school mathematics teacher.  His decision was the result of wanting to 

become the teacher he wished he would have had in his K-12 experience (RN3-7-18).   

Social Barriers and Supports 

 Discussion of the findings from the environmental variables will be presented in 

conjunction due to the reciprocal relationship presented in the model between the social 

barriers and supports.  This can be seen in Figure 4.5 which depicts the relationships and 

location of the Social Supports and Barriers in the General Modified Findings Model.   

 

Figure 4.5.  Social supports and barriers model placement. 

According to the findings of this study, social supports were the most impactful 

environmental variables within the general modified model presented.   

 Three sub-themes emerged within the overall theme of social support as an 

environmental influence to self-efficacy, outcome expectancy, interest, and goal 
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persistence.  Family, professors, and peers provided the social support for rural minority 

STEM students majoring in the STEM fields, with the sub-theme of family being most 

prevalent.  Sub-themes present in the overall theme of social barriers were professors and 

peers.  For the context of this research, professors is a term that will be used in a very 

general sense.  When referring to professors, this is to include professors of every 

designation at the university level, instructors at the university level, and K-12 teachers 

who have provided any kind of social support or barrier to the student participants.   

 Use of the term professor in this general sense was actually prompted by 

comments made from focus group 1 student participant Augustine.  Through a member 

check it was determined that, as an international student, Augustine perceived the word 

professor as a form of respect for any individual serving in an educational role (RN3-19-

18).  Sabrina when referring to her K-12 educators also used this term.  When talking 

about her robotics teacher in high school she said “um, the professor approached me and 

was just like…” (SI5L27-31).  When a member check was done with Sabrina on the 

content of her interview, I asked why she used this term.  In agreement with Augustine, 

she stated that it was used as a form of respect (RN4-5-18).  Therefore to be consistent 

with the student participant’s terminology, this term was utilized to report the findings.  

While the overall term of professors will be used, designations such as undergraduate, 

and K-12 will be employed to denote the differing levels of the professors in the 

educational pipeline for these minority STEM students.   

Social Support Influences 

 In terms of social support, familial provision proved to be a substantial factor.  On 

survey question 14-1:I receive encouragement from my family to major in STEM, 71% 
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(N=96) answered favorably on a five-point Likert scale with a rating of one indicating 

strongly disagree, five indicating strongly agree, and a response of three being neutral.  

Moreover Lisa, conveyed familial support by describing that her hard work and 

perseverance came from her father.  During the focus group she conveyed that her Dad 

had a passion for fixing machines and pursued an associate’s degree in mechanics in 

Mexico. However when entering the United States, his degree was not honored.  Lisa 

shared her perspective: 

So now he's stuck working at a dairy being this incredibly intelligent man.  And it 
just, it just breaks me because I don't want, like he works so hard.  And he just 
didn't have the, the hands-on experience that he needed to work.  And it just 
breaks my heart to see him work every day from 5 am to 6 pm at, 6 pm it's just.  
And he still comes home with a great attitude.  And I wish he could come home 
with a great attitude not tired.  Or doing what he loves and he's working at a dairy.  
It's not what he loves.  He could be doing so much more.  And that's kind of what 
inspired me.  You know, I don't want to work at a dairy.  No, I don't want to work 
at the meat packing plant.  I want to do... I want to do what I love for a living.  An 
just watching my Dad I knew that that’s what I wanted to do. (LFG2L225-257)   

 
 On the notion of family support for her STEM degree, Angie stated she was 

fortunate to grow up “a family where my parents have always pushed us to do better and 

everything like that” (AI3L360-365). When speaking to the social support a family 

provides, Marie added that “you see how hard your family is working and just barely 

getting by.  And you want better for them” (MI1L246-254).  Sabrina also stated that her 

family encouraged her by telling her that “we don't want you to have to go through the 

same struggles we went through and do, going through the STEM field, will already give 

you a leg up in life” (SI5L335-342). 

 Penny communicated her family’s support in the form of an example of hard 

work.  In the interview she was asked to describe her family and expressed that they were 
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refugees from Laos.  They came in the 1960s'-70's. I am not sure exactly but... 
um... my mom came with all her family.  She has four siblings.  Uh, three sisters 
and a brother including um... and then my Dad came here by himself.  And so 
they’re an arranged marriage and um, my mom is very hard working.  She owned 
a restaurant and um, I guess she's kind of rebellious too because she dropped out 
of school and she decided to do things on her own which, that passed on to me.  
So I want to do something different.  Something that no one else usually does.  
Usually there's no girls in the STEM field, especially.  So that's probably part of 
the reason too.  That I chose engineering.  (PI4L18-26) 
 

 Social support, as an overarching theme, was the most numerous environmental 

variable present among the coded data set. When prompted, the majority of the 

participants directly referred to the family support provided to them to complete their 

STEM degree.  Sabrina offered the following concerning her father’s support: 

Um, my Dad was just ecstatic when I decided to be a mechanical engineer.  Um... 
he has his associate’s degree and, umm... and I don't know what it's  called, 
um... drafting.  Um, so AutoCAD is what he does mostly and then so it's kind of 
part of what we do.  I have several classes where I have to do that.  So he was 
really excited when I started doing the same thing that he's doing cause he loves 
to talk to me about it.  So he really loved that and they also think, you know I'm 
going to be really good at it. (SI5L130-138)   

 
Michael had the social support, not from his parents, but from his grandfather who raised 

him.  When asked about his greatest role model for majoring in his STEM field he stated 

that it was “mostly my grandpa.  He always pushed for like education” (MFG1L46-51).  

Augustine stated that his major motivation to continue in his STEM field was his parents 

by commenting that he “didn’t want to disappoint his parents.  They’ve worked too hard 

for me to fail” (AFG1L749-750).  Marie commented on family by saying  

For one they’re your support unit.  I guess a lot of times it's candlelight right?  
And it's not just your parents, its everyone...Aunts, Uncles, Grandma, cousins.  
They’re the reason behind, the ones guiding you on the journey.  At least for me it 
is. A lot of times it’s like a candlelight.  They are there to guide you.  And  it’s not 
just like your parents.  It's everybody because they didn't do the things you are 
doing... like you know um... going to college.  They want you to get your dreams 
because it’s their dream too. (MI1L59-165)   
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When survey respondents were asked to describe the best role model that inspired them 

to major in a STEM field, more often than not a family member was mentioned.  For 

example, SR 54, a Hispanic male junior Biology major stated that his “mom worked in a 

hospital as a housekeeper for some time when I was younger and has always encouraged 

me to go into the medical field.” (SR54Q18).     

 The sub-theme of professors provided the second largest number of codes within 

the social support thematic label.  Interestingly enough this sub-theme was present as 

both a social support and a social barrier.  Survey question 29 asked student participants 

to detail who they would go to for help in their courses and why.  Students indicated that 

the professors were their primary source for assistance with STEM material.  SR77 stated 

that he sought help from the professor because he believed “if you are needing help, you 

should go to the source of the problem.  The professor makes the problems and also 

prepares the exams so they are the best person to go to for help” (SR77Q29).   

 As documented in the researcher’s journal notes on focus group 3, when Jupiter, 

Atlas, and Star were asked why they chose to attend the small rural, regional institution in 

this study, Jupiter responded that he liked the smaller class sizes because he knew his 

professors inside and outside of class.  Star agreed with this comment. I also confirmed 

this statement as I know that Jupiter has personal, friendly relationships with other STEM 

faculty within and outside his major.  Jupiter also stated that he went to a larger school 

and sat in a Physics class where students were walking in 45 minutes after it started and 

no one cared.  He said that was a difference that the smaller school provided, as 

professors noticed and called you out if you showed up late or not at all (RN3-21-18). 
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Within the model, social support interacts with social barriers to impact self-efficacy for 

interest and goal persistence to STEM degree completion.    

 In the same manner that professors were a social support and social barrier, the 

sub-theme of peers also existed within both environmental variables.  Of the focus group 

2 participants, only Claudia and Lisa had been contacted directly by me.  Billy had 

received the recruitment email, stated that she was too busy to fill it out initially, and was 

brought to the focus group meeting by Claudia.  Billy and Claudia had a deep personal 

relationship having been study partners for two semesters while trying to get through 

Organic Chemistry II.  They also had attended the same local area high school as Peter 

and Michael, and for which I had previously taught.  Conversations about their 

background and graduating from the same high school sparked Billy and Claudia’s 

relationship in their first Organic Chemistry class.  As noted in the researcher’s journal 

(RN3-7-18), they indicated that they could not have survived two semesters without each 

other’s assistance and their Supplemental Instruction (SI) tutor, whom they referred to as 

“Jesus Christ,” (FG2L1522) for being their Organic Chemistry savior.  In fact, upon 

conclusion of the second focus group and after hearing the exchange between Lisa and 

her undergraduate Chemistry professor, Claudia later contacted me through email asking 

for Lisa’s contact information so that Billy and Claudia could tutor Lisa and help her to 

pass her General Chemistry course.   

 The same social support from peers could be seen in focus group 3, as the whole 

means of data collected through this focus group stemmed from Jupiter, Atlas, and Star’s 

regular study sessions held together for assistance in passing Organic Chemistry.  Not 

only did they assist each other with material in Organic Chemistry, but during focus 
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group 3 an exchange occurred between Star and Atlas in which Star complained about 

not understanding Physics.  Atlas, as a physics tutor, offered to Star “If you have to 

retake it, I'll tutor you” (AFG3L176).  While survey respondents indicated that university 

professors provided the needed assistance in STEM courses, peers were listed as a close 

second in terms of the number of respondents who indicated that this was their source of 

aid in STEM courses.  Many stated their peers in general provided the help in their 

STEM courses, but others were specific in stating tutors and SI session leaders.  For 

example, SR71, an American Indian male junior Biology major stated that he went “to SI 

tutors because I feel as though they have been in my place before and will help me 

understand without feeling dumb” (SR71Q29).    

Social Barrier Influences 

 As stated previously, professors not only provided social support but also served 

as social barriers to minority STEM students.  An interesting finding in this regard came 

from all of the focus group and interview participants who were computer science majors.  

In focus group 1, Augustine, Peter, and Michael all commented on their avoidance of a 

certain white male computer science teacher.  When asked about his interaction with his 

STEM major professors, Augustine offered that  

right now my professors are all internationals and I am really good with them.  
They understand my situation.  There is one other professor, who I kind of avoid 
and he is an American and not an international.  That's been kind of hard because 
he is the one in control of a lot of opportunities here but I... I have heard he is very 
hard to get along with.  I mean I hear that he does extra things for the female 
students.  He doesn't expect the same things from them as the males.  Like I don't 
know how to describe it. (AFG1L341-347)   

 
 As an instructor at the institution in this study and as documented in the 

researcher’s journal, I know that all but one of the computer science professors are from 
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an international background (RN3-27-18).  When a member check was requested of the 

other focus group 1 student participants, Peter and Michael each agreed with Augustine’s 

assessment of this professor (RN3-19-18). In fact, the two Computer Science major 

interview participants, Rico and Andy, also had similar encounters with the white male, 

Computer Science professor.  In referencing this professor, Rico conveyed that  

I mean I haven't had a course one professor so it's still like... I'm still intimidated 
by him but with other professors it’s like, because of like, how they interact with 
students as a class and how they interact with students on a personal level it's just 
makes them more approachable which is, which is good.  Which is always a plus. 
(RI2L320-324)   
 
Andy was the only computer science major interview or focus group participant to 

take a course taught by this Computer Science professor.  However, the outcome was not 

positive.  Andy shared his encounter with this professor in his interview: 

I you know I began to like, really hate the man because you know of his horrible 
coursework that you know, that he gave to us all like why do we need to do this, 
why do we need to do that, and what does this have to do with that?  You know? 
Eventually um, sadly though with one of the courses that I was taking it was my 
senior capstone project.  I had barely helped out with it and I was very 
disappointed in that.  And, you know Mr. Brown [pseudonym], you know he sent 
me an email saying I'm going to go ahead and allow you to graduate but... you 
better not do this to any other employer that hires you. Um...but yeah as far as 
things go I mean Mr. Brown would, I would say he was, you know the toughest 
relationship that I had. (AI6L342-368) 

 
 In a similar instance, the all-female focus group 2 also provided information 

regarding the social barriers encountered in their interaction with their Chemistry 

professors.  Lisa detailed her exchange with her Chemistry professor to focus group 2 

student participants Billy and Claudia: 

Lisa: Like I was saying, in Chemistry class, it happened last week.  Where we 
were going through, I don't remember what it was.  I can't even remember what 
it's called now but we did it last week.  And he was going so fast and I had so 
many questions.  But everybody else seemed to understand it and nodding they 
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were acting like they were getting it.  And so I turned to my friend in there.  
Cause she, she gets chemistry and I asked her and I turned to her and I asked her 
how to do this step.  And I was only two steps behind him and he stopped the 
entire class and he was like, if you have a question, you ask me.  I'm getting paid 
very little money to be here and teach you.  And I was like I tried to ask but you 
said it's cumulative and he was like, well if you have a question raise your hand 
and maybe I'll be able to help you.  I was like but everybody else seems to get it 
except for me.  And I should have... 
 
Billy: Shut up? 
 
Lisa: I know I should have stopped talking.  I should have just been like, yes sir.  
But I was trying so hard to understand it.  And I was so confused.  So I was like 
I'm just trying to get it.  I'm just trying to understand.  And he was like, well raise 
your hand and I can help you.  But if you don't raise your hand I can't help you.  
Don't ask her.  What if she's wrong?  He was like, what did she tell you?  What 
was the step?   
 
Billy: Oh my God.   
 
Lisa: This is what she said and he was like, okay that's right.  But, if you have a 
question you ask me.  I was like I can't ask you because you're seven steps ahead 
of me. And he was like so, do you want me to go back or what?  I was like, well I 
need you to but I know you won't.   
 
Claudia: Oh my gosh.   
 
Lisa: And he was like but why would you ask her?  And I was like, I'm just trying 
to learn.  And he went off on this huge rant about how he's getting paid to be here.  
He's not getting paid enough and he's having to put up with it.  He's not going to 
slow down for anybody.  And I was like, that's why I asked her.  And he kept 
going on and he was just like, ok, ok, ok.  And we got out of that class fifteen 
minutes late and I felt so bad but I had so many questions.  And I left with even 
more.  There was no way that he was going to help.  So and of course not when 
I'm the only person in the room of fifty people that doesn't get it. (FG2L811-815)   
 

 On the issue of professors as social barriers, when conducting a member check, 

Rico provided that he aspires to become a high school mathematics teacher in order to 

provide a quality education to other students that was sorely missed in his rural, 

hometown.  The school Rico attended only had two math teachers and he stated that both 
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were not well versed in the mathematics (RN3-21-18).  Remarking on their Organic 

chemistry professor, Claudia and Billy had the following exchange: 

Claudia: He's been teaching for over fifty years already.  So he's not going to 
change his ways.  If he didn't do it before, he, this is the way, no matter the 
feedback he gets, from the students and how hard it is.  I feel like it just, doesn't 
matter. It does not make a difference.   
 
Billy: And, and it's not even that.  It's just like, I think he does it on purpose so 
that you know what you are in for.   
 
Claudia: Yeah because like I said this is the class that will make you or break you.   
 
Billy: He's not holding your hand.  (ACTIVITY) Billy Crying.  (Barely audible) 
He's not making it easy.  But I'm going to get it. (FG2L979-990) 
 

 Peers also provided the minority STEM student participants in this study with 

social barriers.  For example, SR 18 a Hispanic female freshman Mechanical Engineering 

major stated that she felt that she was “underestimated by the men in STEM fields and 

like my opinion is less credible solely based on the fact that I am female” (SR18Q31).  

SR28, a Hispanic female senior Civil Engineering major posited that “there is always a 

sense of competition with everyone, at least during freshman and sophomore years” 

(SR28Q31).   

Within the interview, student participants were asked about their feelings 

regarding intimidation by their STEM peers.  In order to elaborate on this question, I 

asked Ohms if she felt that she had to work harder than other students as a minority 

female in a male-dominated STEM field.  This question was asked specifically of Ohms, 

for she was a non-traditional student returning to school while working a full-time STEM 

job at an electric company in the area.  Her response to the question was “definitely.  I... 
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yes, yes. And even at work, um, I have, it's male dominated and my class actually that I 

have tonight I'm the only female” (OI8L181-183).   

 Sabrina also touched on the social barrier existence among peers when she talked 

about the experiences with a male Mechanical Engineering classmate.  She shared that 

one thing that I have noticed is there's a little bit of a language barrier in some 
cases, you know.  Um, some of my teachers English isn't their first language and 
then I know other students in my class that are male, English isn't their first 
language either.  And so when we're in, when working on a lab group and, you 
know one guys having to translate is having to translate to another guy in Spanish 
what we are talking about I feel like that makes is harder for them as well.  And 
then he can't communicate properly with the rest of his group because he can't say 
what he needs to say where we can understand it. (SI5L540-551)  

 
When asked, almost all of the student focus group and interview participants indicated 

some form of intimidation by their peers.  The only exception to this was Penny.  When 

asked if she felt intimidated by her Electrical Engineering peers or other STEM peers, she 

consistently denied ever feeling any kind of intimidation in her studies thus far.  The 

exchange went as follows: 

Interviewer: Do you feel like you have to work harder as a minority female? 
 
Penny: No.. 
 
Interviewer: No? 
 
Penny: No I don't feel that at all.   
 
Interviewer: Kind of cause of that community would you say? 
 
Penny: Yes.   
 
Interviewer: That has been built up between you and your professors and 
students? 
 
Penny: Umm, hmm.  (PI4L231-247) 
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As noted in the researcher’s journal, the electrical engineering program at the institution 

in this study was still in its stages of infancy.  The program only began three years prior 

to the conducting of this study and Penny was part of the first cohort of students to 

graduate from the institution with a degree in Electrical Engineering.  Therefore the 

community being referred to in the exchange detailed was relatively small as the initial 

population of students majoring in electrical engineering were less than 75 students 

(RN3-21-18).   

 These interview and focus group excerpts not only provided evidence of the 

participants’ specific experiences with the themes and sub-themes of social support and 

barriers but also indicated a link between the two influences.  An example of the 

particular reciprocal nature of the relationship between the social supports and barriers 

can be seen in the exchanges occurring in focus group 2.  When Lisa was experiencing a 

social barrier interaction with her undergraduate Chemistry professor, her peers Billy and 

Claudia offered to provide the assistance Lisa needed to be successful \ in Chemistry.   

 Not only did a link exist between the overarching themes of social support and 

barriers, but the data analysis uncovered relationships between the sub-themes within 

these environmental variables as well.  For example, Augustine talked about the social 

support and barriers that peers could provide within the same context.  He shared the 

following about working with his computer science peers in groups: 

Just the little groups can uh, make me really nervous.  But uh, as long as you try 
to make an effort then it’s ok.  You find out everyone is super friendly.  And 
they're all together.  Because we are barely twelve strong computer science 
graduates out of, I don't know maybe 90, 100 other STEM majors.  I will say that 
we don't like to get out and talk much.  I don't know... cause there's, there was... it 
is hard when you don't speak English real well and you don't have some of the 
same stuff that they had.  But then it’s hard too because there's like... there's 
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students who think they know everything.  And it’s hard to work with them.  
Because... like, they had computers.  I had my first computer when I arrived here.  
When I was stopped here and came here I needed a computer.  And learning over 
here is a bit different.  And when working with other people I learned that they 
know some really great stuff. (AFG1L423-436)   

 
 In terms of impacting her belief in her ability to persist towards STEM degree 

completion, peers provided Penny with inspiration.  Penny relayed a saying given to her 

by one of her friends.  When talking about majoring in Electrical Engineering she knew 

“it's going to be hard.  And so when people get to that point they just want to turn back.  

So, really I have a friend who says easy choices, hard life.  Hard choices, easy life” 

(Lines 481-486).  Although being one of the few minority females in Mechanical 

Engineering was seen as a social barrier, Sabrina also saw it as an opportunity to remain 

interested and gain confidence to STEM degree completion.  When reflecting about 

progressing through her undergraduate program, she recalled that  

as you get farther along you look around and you see like, oh man there's no more 
girls here anymore.  Or there's three other girls but I'm the only Hispanic girl now.  
And so that's definitely it.  And then as far as grades go, I felt like, that's when I'm 
like, oh this year I feel like I've done really well.  I'm in linear algebra now and 
this is the first time in college I've had a female math teacher.  And I've done so 
well. (SI5L497-510)  

 
Outcome Expectancy 

 Lent, Brown, & Hackett (2002) described outcome expectations as the “involved 

consequences of performing given behavior” (p. 262).  For individuals, outcome 

expectations are the conceived notions of what will happen when a particular behavior is 

performed (Lent, Brown, & Hackett, 2002).  For purposes of this study, that behavior was 

the individual’s interest to major in STEM and constant persistence to STEM degree 
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completion.  Figure 4.6 conveys the placement of outcome expectancy within the General 

Modified Findings Model.   

 

Figure 4.6.  Outcome expectancy model placement. 

Salary 

 Findings for the salary construct took a different approach than what was 

originally expected to happen.  Though outcome expectancy is not an environmental 

variable but a construct in the SCCT literature (Lent, Brown, & Hackett, 2002), several 

findings were of great interest and have therefore been presented.  Within the survey, 

focus groups, and interviews, student participants were asked whether or not salary, as an 

outcome expectation, was a motivator for majoring in a STEM field.  I originally thought 

this would be the case for each student participant.  Peter described salary as 

playing a role to me to a certain extent because I want to provide a better life for 
myself.  I think colleges are expensive since you are paying thousands, and 
thousands of dollars… you have to get some sort of return instead of... 
Unfortunately some students, like I know some people that are like $40-50,000 
dollars in debt and uh, it will be difficult for them... to think that you sort of have 
to plan for that and I think STEM sort of um... it’s not as scary to think about that.  
(PFG1L554-564) 
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When asked whether or not she wanted to get into a STEM field because of the salary 

jobs with this major could provide, Penny stated that “yeah, that’s part of the reason why 

I chose the STEM field too” (PI4L288).  Sabrina provided further data on this topic by 

commenting that salary in the STEM fields is 

definitely a benefit. Well it, it's a huge benefit, you know.  Um, my mom works 

in... I guess you could say the community service area so her salary is very low.  

And so seeing um, my family struggle growing up it was like, I want to do better 

than them. (SI5L335-342)  

Though not a motivating factor for Lisa, she talked about the other minority STEM 

students whose encouragement for majoring in STEM was due to the salary.  Lisa stated 

that she sees “a lot of minority students who are just in it for the money.  They're just like 

I want to make a lot of money and have a good car.  That's not, well-being that I'm in 

engineering so there's like, only guys basically” (LFG2L417-412).   

 While salary was referred to specifically, the lifestyle that students perceived the 

higher salaries typical of STEM fields provided was another topic that emerged from the 

data.  On the topic of salary being a motivating factor for majoring in a STEM field, 

SR56 an African American male senior Biology major stated that “the area we lived in 

during my junior year of high school was nice. It was partially a factor of wanting to 

achieve that lifestyle that ‘inspired’ me to pursue my discipline” (SR56Q19).  Billy also 

provided similar insight into wanting the lifestyle afforded through the higher salaries 

received in the STEM fields by sharing that she watched her  

mom clean rooms. (ACTIVITY) Billy crying.  Forget the meat packing plant.  
And I was at the feedlot.  And there was a joke at my high school that when you 
were Hispanic and you graduated you worked at all of the meat packing plants in 
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town.  And I told my mom.  NEVER!  WORK THERE!  Course there was a few 
other choices words in between there.  But I'm never (ACTIVITY) [Billy slams 
fist onto the table] going there…That's my inspiration. I was not going to be... that 
person.  I was not going to be that person for my kids to see.  So, cause I watched 
my parents struggle.  It was bad.  Like I didn't even know what cable was when I 
was a little kid.  We barely, we, like maybe senior year I think we got a phone? 
(BFG2L282-296) 

 
Helping Others 

 While sources indicating salary as an outcome expectation for majoring in STEM 

were expected, the primary sub-theme that developed from this construct was the ability 

for students to use their STEM field knowledge to help others.  This finding was not 

expected and therefore is being reported in the findings.  While the focus of this inquiry 

was on the environmental variables affecting the triadic relationship in SCCT research 

between the constructs of self-efficacy, outcome expectancy, and interest/goal 

persistence, this sub-theme was so pervasive in the data set that it warranted reporting.  

 Survey question 20 asked student participants why they chose to major in STEM.  

In response to this question SR80, an African American female freshman Environmental 

Engineering major stated that she wanted “to help create a better and healthier world 

through the sciences while also showing that a girl can do just as much work in science as 

her male counterparts” (SR80Q20).  Penny talked about her Electrical Engineering career 

aspirations and how they would help her community.  She commented that she wanted 

to do power engineering.  And so that's helping provide power to community or 
maintaining the system for them to have power.  And also, besides helping them 
get power, we also have to think of safety.  So, um, if you're in charge of safety of 
everyone in the STEM field, then you are kind of helping out too.  So, that, that 
plays a big role in the STEM fields and even researching your helping find, um, 
more or better ways to solve a problem that, and also um, you can find more ways 
to, make something, that's more economical for other people And so helping is, a 
big part of STEM field because when you're in an office setting you are not doing 
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all that work for yourself.  You're doing the work for the company, so the 
company can help the community. (PI4L259-273)  
 

When asked why he wanted to major in Mechanical Engineering, Mars, without 

hesitation immediately quipped, “Change the world.  I want to do something to change 

the world.  I want to make it big.  That's the main reason” (MI7L304-305).   

 While helping others was a pervasive sub-theme in the overarching theme of 

outcome expectancy, for those students from rural backgrounds, most of the evidence 

from the various data sources tended towards wanting to specifically help others in their 

rural communities.  For example, the three members of focus group 3, Jupiter, Atlas, and 

Star were all studying Biochemistry in the hope that one day they would attend medical 

school and become doctors.  When asked about whether or not, upon graduating, each 

one would return to their rural community, the conversation in the focus group turned 

towards access to healthcare in rural regions (RNL197-217).  Star stated that her primary 

motivation for returning to the community was the limited access to healthcare in her 

small town.  She recalled an Uncle having three heart attacks and her family having to 

drive over three hours in order for him to receive proper care.  Atlas also echoed the 

sentiment of wanting to remain in the rural area because she liked the small-town feel.  

Jupiter had a similar experience to Star in that his younger brother was extremely sick 

and his family had to travel to a larger city over six hours away to treat his condition.  He 

commented on the financial burden this placed on his family and the need for healthcare 

providers in the immediate rural area.   

 Similarly, all of the focus group 2 participants stated that would like to return to 

their hometowns.  Billy, a Biology major, and Claudia, a Biochemistry major, planned to 
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use their STEM degrees to get into medical school to become a dentist and pharmacist 

respectively.  While they wished to remain in the area to provide proper healthcare in a 

rural setting, their motives were a bit different given their high school background.  As 

stated, Billy and Claudia attended the high school in which I previously taught, which has 

a high population of students classified as asylees and refugees.  When visiting the high 

school’s cafeteria, the ceiling is fully adorned with the various national flags from which 

the students have originated.  Billy and Claudia desired to use their degrees to provide 

quality healthcare to those individuals as well as those in their community who could not 

afford to pay for healthcare.  Claudia shared the following on the matter: 

We live in a community where there's a lot of immigrant people. Where a lot of 
these peoples they don't have documentation.  They don't, you know, or so... like 
these people can't even get the help that they're giving because they don't have 
those documentation and I mean that's a whole other issue as well.  Like the 
undocumented people, like how do they get help?  I mean they're living here.  But 
since they're not technically from here then they can't get help for anything.  You 
know? (CFG2L528-534) 

 
 Billy had seen this scenario first hand when working as a dental hygienist while 

pursuing her STEM degree.  Her job recently cut her hours from full-time to part-time 

and to make ends meet, she did temporary work at various dental offices needing 

substitutes when workers were out.  She talked about the differences in healthcare for 

those who could and could not afford healthcare: 

Billy: So... you know, literally... I'm a different person at the private offices.  
(ACTIVITY) Billy crying.  Like I can be myself at my regular office that I work 
at because those are my people. Right!  What's up?!  You know?  Como estan?  
Like that.  When I go to the private practice offices... I... put on a layer of 
makeup, I make sure my hair is just right.  I even shellac my own nails.  I made 
sure to buy new scrubs.   
 
Claudia: I think and... 
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Billy: Because... 
 
Claudia: At the end of the day you don't want to be seen as different than all the 
other people.   
 
Billy: It's not even that... I, I want to be called back.  And if it's kind of like what I 
said.  The private insurance people are in there with the Medicaid people and 
they're like, ew.  Which is ugly.   
 
Claudia: I feel like... 
 
Billy: Cause I treat all of my patients the same.  I don't care what insurance you 
have.  But... it, you can see it.  It's not like I've seen it in all my life, so I know 
what it looks like. (FG2L1141-1164)   

 
While not wanting a career in the medical field, focus group 2 participant Lisa 

also wanted to return to her rural community upon graduating with her STEM degree.  

She wanted to use her Mechanical Engineering degree to “become a consultant for, um, 

small developing towns.  Cause my own, because of my own” (LFG2L425-428).  Later 

on in the focus group, Lisa elaborated that she wanted “to work on... creating, 

alternatives.  Alternative jobs in a small town.  Hopefully to help it grow.  I mean there's 

one gas station and one grocery store” (LFG2L464-466).   

 From an international perspective, Augustine and Mars wanted to use their STEM 

degrees to return to their countries and help others.   

Augustine commented that his motivation for majoring in STEM was because   

I want to help.  In my country, the people don't have a lot.  They don't have many 
of the things we have here that could really help a lot of people.  To be able to go 
back there and help is a big thing for me.  I can also take what I am learning and 
compare it to what they are learning and make it better or tell them to keep doing 
what they are doing.  (FG1L517-521)   

 
Mars, though not technically an international student, wished to become financially stable 

in the United States first. During his member check, he stated that after securing enough 
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funds, he wished to return to his home country and use his Mechanical Engineering 

degree to provide a better life for those in El Salvador (RN4-15-18).   

Contextual Influences Proximal to Choice 

 Lent, Brown, and Hackett (2002) described contextual influences proximal to 

choice as those resources provided to individuals within their environment that moderate 

the relationship from interest to goal persistence.  Analysis of the data indicated that 

financing a STEM degree, gateway courses, and enrollment intensity were the primary 

contextual influences proximal to choice most abundant in the data set. Financing a 

STEM degree was the predominant sub-theme that existed under the overarching theme 

of contextual influences proximal to choice and was addressed throughout all sources of 

data.  Figure 4.7 depicts this environmental variables relationship to the SCCT constructs 

of interest and goal persistence in the General Modified Findings Model.   

 

Figure 4.7.  Contextual influences proximal to choice model placement. 
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Financing a STEM degree 

 Question 30 of the survey asked student participants what barriers had been 

experienced while majoring in STEM.  SR22, a Hispanic male freshman Biology major 

commented that he had “not experienced any barriers other than financial barriers but I 

have been able to get passed [sic] those through scholarship, aide, and working jobs” 

(SR22Q30).  While SR22 had assistance with scholarships, SR43, a Hispanic male senior 

Mechanical Engineering had an alternate experience.  He responded the barriers he was  

facing are favoritism in classes and financial assistance.  Due to their being such a 

high disparity of female students in my major the department scholarships they 

are only given to female students when the scholarship title is labeled Minority 

Engineering Students, not just female students.  (SR43Q30) 

While scholarships were referenced in the data set as a means to assist with the financial 

burden, another measure also emerged.  Interestingly seven of the 17 (41%) focus group 

or interview participants had attended a community college before transferring to the 

university in this study.  Of that cohort of seven student participants who attended a 

community college, 86% attended the community college located in the only 

municipality with a population over 150,000 located in the rural region in this study.   

These focus group or interview student participants consisted of Peter, Michael, Billy, 

Claudia, Penny, and Ohms.  Penny detailed her motivation for attending a community 

college:  

Uh, for me I just took advantage of the, scholarship from my high school.  So, I 
just took that advantage to go to community college first and then come to the 
institution in this study.  So, I, I really didn't look at other universities and what 
advantages they had.  I just decided to come here because it’s closer to home.  
That's one of the main reasons. (PI4L378-372)   
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Penny also attended and was a student of mine at the high school at which I formerly 

taught.  Through funds raised from a city organization, this school has been able to 

provide all of its high school graduates a scholarship covering all tuition and fees at the 

university in this study, provided that students first attend a community college in the city 

for two years.  The two-year community college’s tuition and fee expenses are also 

covered under this scholarship.  This is the scholarship opportunity Penny had referenced.  

Student participants Peter, Michael, and Claudia also took advantage of this same 

opportunity.   

 While Billy attended the same high school that afforded the scholarship 

opportunity to Penny and the other alumni of the school, she did not meet certain criteria, 

such as grades or attendance, that would have allowed her to take advantage of the 

opportunity.  Billy communicated her concerns for financing a STEM degree.  She 

detailed how she was doing whatever she could at whatever cost to pay for school: 

Billy: Ok so when I'm getting my associates I'm on like everything, Medicaid, 
food stamps.  I had a kid thank God.  He was my, I call him my little golden 
ticket.  I wasn't married at the time.  Um... associates degree finally.  I have one 
now.  If I go ask for financial aid they're going to laugh me out of the office.  
Yeah, there's no way.  Um... the only people they look at are full time students.  
So while I'm trying to make it through this semester and trying to figure out my 
classes I still have to figure out how I'm going to pay for my tuition. My husband 
helps.  He was there for the associate’s degree.  Not married technically.  I wasn't 
married technically.  So I kind of had to... lie.  I lied my way.  (ACTIVITY) Billy 
sobbing, wiping away tears.  (Barely audible) I lied.  So I could make it.  
(ACTIVITY) Billy sobbing.  (Barely audible) Cause if I hadn't lied, they wouldn't 
have gave me anything.  And then… And I feel so bad to, to say that but... I did it 
because I wasn't going to the fucking meat plant.  I'm sorry.  (ACTIVITY) Billy 
crying. (BFG2L676-674)   

 
 All but one interview participant detailed their frustrations with financing their 

STEM degrees.  Marie, Rico, Angie, Sabrina, and Andy all commented that their 
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difficulty with financing their STEM degree was due to poor academic performance 

within their first few semesters of college.  Each of these interview participants had lost 

financial aid and scholarship monies due to drops in GPA.  I my researcher’s journal I 

noted that three of the six focus group participants, and five of the eight interview 

participants had previously or were currently retaking courses within their major (RN4-3-

18).  Rico, who was pursuing a double major in computer science and mathematics, has 

had to re-take several courses due to poor performance.  Upon reflection, he stated that he 

“needed to put more hard work now, well I mean now I wish I would have done that 

earlier but ... um, now I understand that you put more hard work in order to be 

successful” (Lines 214-238).  Intriguingly, during the course of the interview he revealed 

that despite his setbacks in his mathematics courses, Rico was contemplating dropping 

the computer science major and strictly pursuing one degree in mathematics.    

 While Sabrina and Andy’s scholarships losses were due in part to grades, they 

also shared that once their GPA had climbed, other scholarship opportunities became 

available.  For example, Andy stated that he  

received a very generous grant from the math department and... like that was one 
half of the tuition that was already paid for.  And plus I was also living in the, in 
the dorms and I mean as you can imagine room and board combined with tuition 
and fees is going to be very, very expensive.  So the grant took care of one half 
and the STEM scholarship uh, took care of the other half.  I had a very blessed 
last two years here.  (AI6L208-223).   

 
However these scholarships were the result of a grant that was not refunded and therefore 

were no longer available to assist in funding their education.  Marie found other means to 

pay for her tuition by participating in AmeriCorps.  While she indicated that this 

experience was valuable in terms of applying her STEM knowledge, she resented her 
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time in the organization because it was taking her longer to complete her degree.  Angie 

received help with financing her STEM degree from military affiliated family members 

with military.  Angie stated that she had 

help with it because my Dad since he never went to college, uh, I still have the 
Hazelwood Act.  Like he can pass down to me.  And, um, my oldest sister she 
didn't go to college you know, she started a, a family and stuff like that and you 
know her career, her, she chose a different career path.  And my oldest sister she 
went out of state so Hazelwood didn't qualify.  My brother joined the Army and 
my younger sister is also planning on joining the military.  So I've, I have the 
Hazelwood Act.  I don't pay tuition and it's not the same thing as like a 
scholarship.  It's a code in the computer where, um, I... my tuition it's not like, oh 
mine is this because of Hazelwood Act.  It just turns up as zero dollars.  Um, 
under my charge for tuition that also lowers my fees for um, if my classes have 
extra fees... applied to them, I don't have that.  So I don't worry as much but, um, I 
do worry some, you know.  I've had to take out loans but, um, this semester I was 
actually fortunate enough that, I got a uh, scholarship from the Geologic society 
uh, here in Texas.  So you know I actually got a refund.  Um, but... my second 
semester I think it was, I didn't have the Hazelwood Act because my GPA dipped 
below the level that it's supposed to be. (AI3L463-476) 
 

 Ohms was the only interview participant with little to no concern about financing 

her STEM degree.  Ohms has a unique experience as a nontraditional student.  She 

currently works as an assistant to electrical engineers with a company paying up to 80% 

of her tuition and fees.  When asked about if she worried about financing her STEM 

degree she responded by stating that she was “very blessed.  Like I said, I'm, my 

company, is paying 80% as long as I pass.  You know with a C. Um, they pay 80% and 

um, and for my master's as well.  (OI8L124-126) 

Gateway Courses 

 As a contextual influence, gateway courses were another subject affecting 

student’s interest as it related to goal persistence.  Miyake et al. (2010) detailed that 

gateway courses are required of STEM majors and “performance in them can set long-
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term academic and career trajectories” (p. 1237).  Within the data-set, the two most 

referred gateway courses included chemistry, in general but more specifically Organic 

Chemistry, and the Calculus sequences.  When student participants mentioned gateway 

courses, each specified the challenges inherent in persevering through the material within 

the course.  

 Unsurprisingly, Organic Chemistry I and II were discussed as a gateway courses 

for those particular majors such as Biology and Biochemistry, which was listed as a 

requirement for degree completion.  SR67 a Hispanic senior biology major conveyed that  

Organic was a huge eye opener to my education and I often reconsidered where I 

wanted to be professionally. Currently I am  retaking Organic and I am doing 

well. Mostly because I am utilizing my resources so much more the second time 

around. (SR67Q29)  

Focus Group 2 also initiated a large conversation surrounding Organic Chemistry II, as 

both Billy and Claudia were currently enrolled in the course.  This particular conversation 

was so involved that I eventually had to refocus the dialogue away from the topic in order 

to remain on task with the focus group protocol.  Interestingly enough, upon conclusion 

of the focus group, Billy and Claudia were on their way to see their second semester, 

Organic Chemistry course professor.  They had just completed an exam that was at a 

make or break point in the course.  Passing meant you had a better chance of completing 

the course.  Failing, as Billy quoted word for word from the course syllabus, meant “bad 

news” (BFG1L1458-1461).  While not audio recorded, I noted in my researcher’s journal 

that both Billy and Claudia were in better spirits regarding the course after having come 
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to the focus Group (RN3-7-18).  Both stated that the focus group felt like a therapy 

session for the psychological damage inflicted from taking Organic Chemistry II.   

 Focus Group 3’s whole purpose upon conclusion of our meeting was to prepare 

for their lab practical in Organic Chemistry.  Focus group 2 participant Jupiter stated that 

he was retaking Organic Chemistry II for the second time.  As a gateway course, all focus 

group 3 participants referred to Organic Chemistry as a “weeding out class” (RNL180-

195).  As indicated by Billy and Claudia in focus group 2 and all participants in focus 

group 3, the difficulty in the course came from the instructor who has been at the 

institution for 53 years.  Billy and Claudia went so far as to comment on this professor’s 

notoriety amongst medical school admission committees.  Their exchange on the matter 

is as follows: 

Billy: Well the reason we are here.  Is because we didn't want to take Organic 
Chemistry at the community college because we need him on our transcript.   
 
Claudia: Yep.  He's been known like by medical schools that you were up for a 
challenge if you passed the first time around.  Like a B is an A, a C is a B and 
that's just how it goes.  Like I mean you're A is your A, you obviously... 
 
Billy: Clearly you were impeccably trained.   
 
Claudia: That's a 100.  Like this is only a 2000 level course and he's teaching it 
like it's 3000, 400, 4000 level course.  Like it's way above up here. And it, it only 
counts for a 2000 level course.  It's only supposed to be a sophomore level course.  
(FG2L1322-1333) 

 
 General Chemistry appeared in the findings as a contextual influence affecting 

goal persistence for other STEM majors as well.  This was documented earlier in the 

exchange between Lisa and her general chemistry professor.  As noted in the researcher’s 

journal, Star spoke of a former roommate who could not pass general chemistry and 

therefore changed her major to education.  This prompted Atlas to recall a fellow McNair 
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scholar who also changed majors due to her inability to successfully complete General 

Chemistry to satisfy degree requirements (RN3-21-18).   

 In a similar context, the Calculus I and II sequence were regarded as gateway 

courses throughout the data set among the engineering, computer science, and 

mathematics majors.  Peter sensed that  

Calculus II is sort of like a filter to try to... cause like I heard half the students 

here fail Calculus II.  So I'm like man, I think it sort of acts like a filter.  So I'm 

trying to think it’s... So I'm, I'm not sure how I feel about that. (PFG1L841-844) 

Penny communicated the importance of the Calculus sequence by detailing her 

experience taking it at the community college as a “bad idea. Cause I didn't have that 

foundation because I didn't know that, that foundation was so crucial” (PI4L65-67).  

 As stated earlier, SR10 and SR13 commented that other students who had 

experience with Calculus material in high school had a slight advantage in their 

respective STEM major courses.  Rico echoed this notion.  When talking about his prior 

high school experience in STEM courses he asserted that he 

did wish they had offered at least Calculus I.  Because I feel like if  I had that I 

would have came in here more prepared and more ready to expect uh, or more 

prepared to expect um... all the uh... topics and uh coursework that comes with the 

math courses here. (RI2L51-63)   

While Atlas had taken a Calculus course offered in high school, she communicated that 

she was not prepared for the course, having to re-learn trigonometry at the same time.  

Atlas stated that although she re-took the course in high school she received college 

credit for the course.  Therefore she qualified to register for Calculus II her first semester 
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at the university.  In Atlas’ words, an advisor “Dr. Like [pseudonym] told me that's a bad 

idea and I should just re-take Calculus I because she, because Calculus II was really, 

really hard” (AFG3L62-77).   

Enrollment Intensity 

 While not as prevalent as financing a STEM degree or gateway courses, 

enrollment intensity existed as a sub-theme under contextual influences proximal to 

choice.  This sub-theme first appeared within the survey in the responses to question 30 

regarding barriers experiences when majoring in a STEM degree and question 31 about 

the most frustrating experience as a STEM major.  Table 7 depicts student participants 

survey responses coded under the sub-theme of enrollment intensity.   
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Table 7   

Enrollment Intensity 

Respondent Gender 
Race/ 

Ethnicity Major Comment 
SR8 Other Hispanic Pre-

Engineering 
Difficult and time consuming 

SR21 Male Hispanic Civil 
Engineering 

The times when civil engineering classes are 
offered.  EX transportation and highway 
engineering is only offered during the spring 

SR25 Female Hispanic Biology Sometimes the concepts are difficult to grasp, 
and also just managing my time to get the 
intensive studying done for all the courses. 
Not being able to schedule more than one or 
two courses without the lab or class times 
clashing with each other. 

SR34 Male Hispanic Computer 
Science 

I don't necessarily feel that I experience a 
barrier in majoring in my STEM field. For 
me, it's trying to get past the learning curve. 
Sometimes, there is not enough time to put 
into just one subject to get past the learning 
curve. When you have 5 STEM courses 
during the semester, it can be difficult to put 
all your time in one course to make sure there 
is understanding in a lesson. 

SR35 Male Hispanic Computer 
Science 

It can be very time consuming, I think having 
to take certain classes that are irrelevant to 
CS such as humanities only occupy time 
needed for the more time-consuming STEM 
classes 

R42 Male Hispanic Civil and 
Mechanical 
Engineering 

I am always doing homework while my 
friends from non-STEM fields are having a 
fun social life. 

R77 Male Hispanic Biology I am currently in 4 STEM classes at one time.  
The load is hefty and often a burden but I will 
get through it with hard work 

 
Under the theme of enrollment intensity, Rico conveyed that he had difficulty 

balancing time with his family and studying for his STEM classes.  He communicated  

it's hard for them to understand how complex it is sometimes.  And how it's not 
like helping me or trying I feel like um, sometimes because of the low-level 
computer skills that they have...at um, I'm helping them build them up.  But with 
like for right now low level they think I'm just like.... understanding how to run 
programs, how to fix certain issues with programs.  But it's a whole lot deeper 
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than that and a whole lot more complex than that.  So I feel like sometimes it does 
get frustrating when I call them and be like I can't visit or something like that.  Or 
I can't do something for the family because of, I have to stay home and do uh, 
homework because it's that complex and you know that rigorous, that I can't do 
anything else but that.   So in that aspect it does kind of get frustrating not like, 
they can't see the complex, the complexity of the, of the field that I am going in.  
(RI2L126-137) 
 

During the interviews, all participants were asked if their families fully understood the 

STEM material that the student participants were engaging with.  Only Angie and 

Sabrina had family members who understood some of what their major entailed.  Angie’s 

dad had experience with environmental engineering while working in an oilfield.  

Sabrina’s father held an associate’s degree in drafting and was just “ecstatic” (SI5L130) 

when she made the decision to major in Mechanical Engineering.  She stated that out of 

her entire family, he is the only one that could relate to the work she was doing in her 

major.     

 Michael was somewhat fearful of the constantly changing nature of computer 

science and, as a measure of enrollment intensity, the impact those changes would have 

on the number of courses he would need to take for sufficient knowledge of the field.  He 

worried about not taking the correct courses or having enough courses being offered to 

remain abreast of the modifications being made in the field of computer science.  Michael 

stated that 

technology is always changing and so you have to keep up to date... like I use the 
work as a programmer for a little bit… a lot of people were just stuck with the 
same program language so they were having to learn a lot.  And I was still kind of 
in school so that helped me realize how much I need to keep learning, staying up 
to date.  Makes me feel like behind... like... I have all the syllabus, books from all 
my classes and I don't even take them yet.  I just study them trying to see what 
coming next... what I need to keep learning.  (MFG2L107-123) 
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 What still remained to be fully determined was the true impact of these contextual 

influence proximal to choice on the minority student’s movement from interest in 

majoring in STEM, to goal persistence in STEM degree completion.  While several 

student participants were senior in classification, they still had not officially graduated.  

However entering into the final phases of their STEM degree attainment seemed to 

convey that the contextual influences were not seen as a barrier, but simply an obstacle to 

overcome.  The various data sources documented that 21 of the 96 survey respondents 

and 10 of the 17 interview or focus group student participants indicated their desire to 

obtain a graduate degree or professional certification.   

Summary 

 Findings from this project centered on a general model created and modified in 

accordance with prior SCCT literature.  In order to respond to the research questions, 

specific codes were attached to the data during analysis. These codes were then counted 

to determine their impact within the model to various model themes.  In the findings of 

this study, the themes of social support and contextual influences proximal to choice 

provided the most impact on the SCCT main constructs of self-efficacy, outcome 

expectancy.  Sub-themes were developed under each environmental variable, and in some 

cases the construct, to detail the relationships that existed within the model. This process 

was then repeated to determine findings in response to research question two in order to 

outline the various experiences student participants had with the environmental variables.    
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CHAPTER V 

DISCUSSION 

 The purpose of this study was to determine those factors that contributed to the 

interest and persistence of minority students within the STEM fields.  Conduction of this 

study serves in the effort to increase minority students’ participation in these fields, 

which can provide diversification of ideas and experiences necessary to move the STEM 

areas forward.  SCCT was utilized as framework in this research as a means of 

understanding of interest and choice development through individual and environmental 

factors.  SCCT was proposed as a link among existing career development theories (Lent 

& Brown, 2013) and includes the triadic causal system of self-efficacy, outcome 

expectancy, and choice interest, goals, and action for career development (Lent, 2005).   

 However SCCT was also created to extend beyond the person specific constructs 

of self-efficacy, outcome expectations, interest, and goal persistence to include 

environmental variables.  These variables include but are not limited to gender, culture, 

and “other aspects of human diversity within the context of career development” (Lent & 

Brown, 2013, p. 557).  By combining models found in a review of the prior SCCT 

literature, qualitative findings in this study were based on a developed, general findings 

model, which was then modified to incorporate the specific details between the constructs 

and environmental variables found within the data.   

 In response to the research questions, this study determined what environmental 

variables were most prevalent to STEM interest and persistence for STEM degree 

completion.  The research questions also probed for specific experiences the minority 

students had with environmental factors influencing interest and goal persistence.  
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Findings of this study indicate that social support was the most prevalent environmental 

variable affecting self-efficacy, interest and goal persistence within a STEM field for 

minority STEM students in the rural context.  Though not as prevalent as social support, 

contextual influences proximal to choice was significant in the data.  These 

environmental variables affected the relationship from interest to STEM degree 

completion as a goal through factors such as financing a STEM degree, gateway courses, 

and enrollment intensity.   

 Emerging from the findings, specific experiences with the environmental 

variables extended to many areas within the general modified model.  First, background 

contextual affordances, such as originating from a rural background, tended to affect 

student’s outcome expectancy through the minority students’ desires to remain in a rural 

area upon STEM degree completion.  In addition, the students from rural backgrounds 

had a self-awareness of the lack of learning experiences within the STEM fields.  

Commonalities between the experiences with social supports and barriers were also 

found inherent in the data.  The discussion portion of this chapter provides more details 

regarding the study’s overall findings for the environmental variables studied within this 

research.   

Background Contextual Affordances 

In order to focus on the setting of this case study, the only background contextual 

affordance considered for this research rural was the origin of the minority STEM 

students.  While the details within the construct itself were not significance, the 

relationship of this environmental variable to outcome expectancy for STEM degree 

completion is important.  Findings from this study indicated that more often than not, 



Texas Tech University, Audrey Meador, December 2018 

109  

students from rural backgrounds wished to return or remain in the rural context after their 

STEM degree was obtained.  As an outcome expectation, motivation for doing so was 

based on the desire to advance and assist the rural community through their acquired 

STEM knowledge.     

As noted in the problem statement, rural American has been changed due to the 

technological advances (Drabenstott, 2001).  Moreover, sustaining rural economies, 

utilizing digital technologies, and encouraging the involvement of those in industry that 

can make changes happen have been crucial to the rural economic outlook (Drabenstott, 

2001).  Based on the findings, since minority STEM students wish to stay in their rural 

communities, these individuals can supply the STEM industries in these areas with 

personnel or be the agents of change to bring the industries to the area.   

With this perspective, the rural regional institution can provide the necessary 

resources, in the form of people, for rural communities looking to grow or improve their 

commercial stature.  Speaking on the decline of the rural community, Walzer (2003) 

stated that economic strife in rural communities was the result of employment shifts from 

higher-paying manufacturing to lower-paying service industries, displacement of local 

small-town business, overall population declines that threaten public institutions such as 

schools, and the increased inflow of minority groups.  Perhaps this decline in rural areas 

can be reduced by tapping into the potential that minority students with a STEM degree 

could provide.  

Learning Experiences 

  The learning experiences of minority STEM students from rural backgrounds 

included basic engagement with advanced STEM curriculum for college preparation in 
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the form of AP and dual credit science or mathematics courses.  The findings of this 

study also uncovered that minority STEM students were not aware of the advantages of 

prior, more intense, STEM exposure until they arrived at the university.  Information 

regarding enriching learning experiences inside or outside of AP and dual credit courses 

in the high school curriculum at the rural schools were scarce.   

 The only exceptions were those students who did not attend rural schools and who 

also had the opportunity to attend a specific STEM school or access to resources for 

STEM enrichment projects.  In terms of increasing the number of minority students 

interested in STEM degrees, lack of these learning experience in rural schools can be 

seen as detriment.  This supposition is consistent with prior research from Wang (2013b) 

who suggested race-based inequities that exist in STEM fields were partially due to 

interest in STEM, created within K-12 learning experiences in science and math.  In a 

quantitative research study comparing students who attended a STEM focused high 

school versus those who did not, Means et al. (2016) discovered that students in the 

STEM-focused high school were more interested in science careers with post-secondary 

aspirations than those who did not attend the high school.   

 Moreover, minority students indicated that prior learning experiences to entering 

an undergraduate STEM program did not adequately prepare them for the rigor required 

in the post-secondary context. This finding is consistent with prior research conducted on 

minority students in the STEM fields.  For example, Museus et al. (2011) addressed the 

evidence of poor STEM preparation for minority students in STEM.  Several factors such 

as disparities of funding in public schools and an overrepresentation of unqualified 
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teachers (Museus et al., 2011) were noted as contributing to students’ lack of success in 

STEM education.   

Despite several setbacks in pursuing higher education and a STEM degree, Lisa 

had the belief in herself to persevere despite any set back she encountered.  As a former 

student of mine in an undergraduate class, I saw this trait almost daily from her.  She 

struggled in the math course I was teaching and often visited with me after class to ask 

questions.  After almost every exchange she would state that although it may take her 

awhile, she knew she was going to get it.  She had confidence in her ability to work hard 

and knew that she could do it despite having to spend the extra time.   

Social Support and Social Barriers 

 As indicated in the findings, social support was the largest environmental variable 

present among the data set. Comments involving family created the largest subset theme 

within this variable.  While hailing from a variety of cultural experiences, minority 

students tend to value interdependence and the overall contribution they can make to their 

families (Gregory & Hill, 2000) through STEM degree attainment.  Seymour and Hewitt 

(1997) stated that, in terms of persistence to STEM degree completion, notions such as 

familyism were considered cultural imperatives. 

 German, Gonzales, and Dumka (2009) defined familyism as “a set of normative 

beliefs… that emphasize the centrality of the family unit and stress the obligations and 

support that family members owe to both nuclear and extended kin” (p. 49-50).  

Familiarize has been identified as characteristic of certain minority groups such as 

Hispanics and Native Americans (Tatum, 2016).  White et al. (2006) further articulated 

that blacks and Hispanics often held responsibilities to financially contribute to the 
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family.  In terms of social support for minority STEM students, the findings in this 

research study indicate the obligations to family as a contributing variable within the 

SCCT framework for STEM interest and goal persistence.   

 The notion of wanting to advance and support the family through STEM degree 

completion was prevalent throughout the finding of this study. This outlook was 

communicated in one primary way.  Minority students within this study held the 

viewpoint that a STEM degree allowed the opportunity to attain a different lifestyle than 

that provided to them by their immediate family. Minority students also saw little to no 

career advancement for family members within their rural communities other than the 

standard opportunities available, for example the meat packing plant.  Students felt an 

obligation to the family, as the familial unit provided resources and assistance to persist 

within their respective STEM degrees. Once the degree was completed, students intended 

to then reciprocate assistance and resources in some way.  As Tatum (2017) posited, 

certain minority populations such as Hispanics, persist in school and work because 

success in these areas will allow the ability to then care for their families.  Findings from 

this study also revealed that minority student participants often had the viewpoint that 

family members worked exceptionally hard for little recognition and reward. Minority 

students felt that STEM degree attainment was the only option for career movement or 

economic advancement available in their area.   

 Professors provided an interesting topic of discussion within the findings for this 

project due to their existence as both a social support and social barrier.  This mixed view 

was consistent with prior literature in which findings regarding professors at all levels 

were generally mixed.  For example, Museus et al. (2011), in their synthesis of prior 
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literature on racial disparities in STEM, indicated that unqualified teachers contributed to 

a lack of preparation in STEM.  Yet, other researchers’ findings indicated significant 

influence of advice from a teacher to attend college and major in STEM (Cerna & Perez, 

2007).   

This study adds to the assortment of findings regarding the influence of K-12 

educators for STEM degree interest and persistence.  Student participants revealed that a 

K-12 educator was a significant role model towards STEM interest.  Whenever minority 

student participants encountered unqualified STEM K-12 educators this only increased 

their resolve to persistent within their respective STEM fields.  This was apparent 

specifically for those students using their STEM degree to enter the education profession 

as they desired to provide high quality STEM teaching that was missed in their rural area.    

 Findings from this study are consistent with existent literature on racial and ethnic 

minorities in STEM that state that faculty at universities perform a critical role in STEM 

persistence (Museus et al., 2011).   Within the confines of this research study, 

undergraduate professors were seen as an authority figure, keepers of knowledge who 

could provide necessary assistance for STEM success.  Yet, a challenge existed when the 

authority figure was seen as unapproachable or confrontational.  Another area of concern 

was the treatment of the minority females in STEM.  In their review of the literature and 

citing specific studies, Museus et al. (2011) uncovered that “faculty who maintain low 

expectations for racial and ethnic minority students can hinder their success in college” 

(p. 72).  Findings from this research study indicated that minority female students were 

perceived as an anomaly by undergraduate professors in their respective STEM fields.  
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These professors’ treatment of the minority females was preferential.  While this attitude 

may be considered an advantage, was perceived by other minorities as a detriment.  

 In concert with the findings regarding professors, peers also appeared as a social 

support and a social barrier.  As a support, peers provided assistance during STEM 

related study groups, collaborated on activities in STEM classes, and interactions with 

upperclassman in STEM.  Peer support as a factor was consistent with prior research 

concerning the influence of colleagues towards persistence in STEM (Fries-Britt, 

Younger, & Hall, 2010; Triesman, 1992).  Museus et al. (2011) stated that peers serve as 

the most influential factors towards student’s experiences and outcomes in college. 

However, as depicted in the general modified model, this was not the case for the 

participants in this study.   

 Regarding peers as a social barrier, findings of this study indicated a distinct 

difference in experiences between males and females.  Minority STEM females shared 

the perception that they had to work harder to achieve acceptance within their STEM 

fields.  This finding is consistent with research conducted by Crisp and Nora (2012) who 

posited that adversities that exist for STEM females may be more social than academic.  

Contextual Influences Proximal to Choice 

 Lent, Brown, and Hackett (2002) understood that the SCCT constructs did not 

operate on their own for shaping interest and career development.  Within the SCCT 

framework, these authors understood that certain environmental variables impacted both 

the constructs and subsequent career development outcomes.  While these other 

environmental influences can include prior learning experiences and background 

contextual affordances, contextual influences proximal to choice play a critical role at 
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career development stages.  When looking at the case of minority STEM students at a 

rural regional institution, contextual influences proximal to choice that impacted interest 

and goal persistence included financing a STEM degree, gateway courses, and enrollment 

intensity.   

 As the cost of attending a college or university continues to climb (Abel & Deitz, 

2014), finding ways to finance a degree has been a growing concern for students and 

families.   The concern about paying for a STEM degree was a sub-theme of the 

contextual influences proximal to choice affecting minority students’ persistence within 

their STEM field.  Foltz, Gannon, and Kirschmann (2014) stated that “financial aid 

serves as the biggest inducement by removing financial barriers to college that would 

otherwise deter minority and low-income students” (p. 2).  In rural communities, a large 

proportion of minorities comprise what is referred to as the rural poor (Khattri et al., 

1997).  Having this dual group membership can severely impact success to degree 

completion.  Seymour and Hewitt (1997) found that difficulty paying for college was one 

of the most important predictors of the decision to leave the STEM fields for students 

from diverse racial and ethnic backgrounds.   

 However students in this study had persisted despite the barriers incurred in 

paying for their degree. They did so with the assistance of scholarships and financial aid, 

employment while in schools, and attendance at a community college.  In terms of 

scholarships, student participants were awarded funds in the infancy of their program but 

funds became unavailable when adequate academic progress was not met.  Fenske, 

Porter, and DuBrock (2000) detailed that STEM students most often receive scholarship 

funds based on merit rather than need.  This causes concern for persistence in STEM as 



Texas Tech University, Audrey Meador, December 2018 

116  

minority students are more likely to be poorly prepared academically and merit-based 

rather than need-based resources can affect the ability of minority students to pay 

(Museus et al., 2011).   

 Previous research indicates that financial aid in the form of loans can be cause for 

concern amongst minority STEM students, who are typically more sensitive to college 

costs (Museus et al., 2011).  As evidenced in the findings of this study, while minority 

students were concerned about taking out student loans, the prospect of STEM career 

attainment and salary prospects made the issue less of a concern.  Part of the draw for 

participants in this study to major in STEM was the cost-effective measures to be able to 

earn enough income to be able to afford repayment of student loans.   

 As another measure to cope with the barrier of financing a STEM degree, student 

participants in this study also engaged in employment while in school.  As indicated by 

Museus et al. (2011) “insufficient financial resources can force racial and ethnic minority 

student in STEM to work a substantial number of hours to pay for their expenses, thereby 

adversely affecting the likelihood of their success” (p. 59).  While findings in this study 

are consistent in terms of employment affecting persistence, the findings also suggest that 

minority student participants were resourceful in finding other means to pay for their 

education.  This was evidenced through the assistance provided from family members 

through military affiliation, and employment at companies where higher education was 

valued.  Minority students in this study were well aware of the high costs of furthering 

their education and took advantage of opportunities provided to them within their rural 

area.  For example, a significant portion of the minority student participants attended a 

local community college in the area to save money while pursuing their education.   
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 Introductory courses in the biology, chemistry, and calculus have been referred to 

as gateway courses and research has shown that these courses serve to discourage 

minority and non-minority STEM students alike away from their fields of study (Crisp et 

al., 2009).  These courses may serve as a barrier to STEM degree completion due to the 

highly competitive nature and lack of active participation in the classroom environment 

(Seymour & Hewitt, 1997).  While previous research lists biology as a gateway course, 

results from this study reported by the majority of STEM majors indicated that these 

gateway courses occurred in the fields of chemistry and the calculus sequence.   

 Gateway courses for STEM degree persistence were perceived as a barrier for 

participants in this study.  The negative association of gateway courses to persistence 

could be the result of poor K-12 preparation prevalent amongst the minority students in 

this study.  Crisp et al. (2009) expressed that minority students such as Hispanics and 

African Americans were often placed into developmental or remedial science and 

mathematics courses.  This adds another issue to mastery in courses perceived as the 

gateway to STEM degree completion.  Without proper skills, passing major specific 

courses can be a challenge.  Moreover, students cannot proceed further in their degree 

program unless certain degree requirements are met.  Often times, these requirements 

consist of completion of a gateway course.  Placing into remedial math courses has been 

known to affect success in mathematics and science and makes further educational 

advancement in these areas difficult (Museus et al., 2011).    

 Moreover rural minority STEM students in this study, more often than not, hailed 

from relatively small high school class backgrounds.  Due to the small high school class 

sizes, minority STEM students were possibly given greater attention and interaction with 
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K-12 educators.  Enrollment in introductory math and science “gateway” courses is 

typically large, even at rural regional institutions, and transitioning to this environment 

may be somewhat of a culture shock.  It could be surmised that a relationship exists 

between unfamiliarity of larger class sizes and Semour and Hewitt’s (1997) idea of lack 

of engagement in these courses that could lead to discouragement in the STEM fields.   

 Enrollment intensity is another sub-theme within an overarching environmental 

variable perceived as a barrier due to poor STEM preparation of minority students.  

Wang (2009) described enrollment intensity as the amount of time and energy an 

individual dedicates to their educational involvement. Enrollment intensity should be 

taken into account for STEM interest as it indicates the level of students’ psychological 

commitment to their respective STEM fields (Wang, 2013b).  The awareness in the lack 

of STEM preparation was on made apparent when the intensity of enrollment these fields 

increased within college level courses and more energy for success was required. 

Findings signified that due to students’ lack of rigor in prior learning experiences in 

STEM, unawareness of the time commitments necessary to achieve success within their 

various major courses were not known.   

 Minority STEM students in this study communicated frustration with their 

enrollment in STEM courses.  Student participants detailed that the intensity of STEM 

courses affected their social interactions with peers and family, required greater time 

commitments, and posed a challenge in schedule creation to accommodate course labs 

and projects.  Other majors outside of the STEM label also have labs or practicals in 

conjunction with classroom lectures.  For example, music majors may have additional 

practice hours in conjunction with course meetings times or nursing majors must spend 
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hours in practice in a hospital setting.  It was not apparent in the findings that minority 

students majoring in STEM were made aware of the requirements of course offerings 

separate from the traditional lecture, such as mandatory labs and outside projects.  Prior 

exposure and dissemination of the requirements of STEM courses would have proven 

beneficial to minority students’ interest in knowing what to expect at the undergraduate 

STEM level.   

Outcome Expectations 

 As stated previously, while outcome expectations were not an environmental 

variable, findings from this study for this particular construct and theme were presented 

as they did not conform to prior suppositions.  The lucrative salaries that accompany 

many STEM careers were expected to be a prevalent outcome expectancy amongst the 

minority STEM students.  In fact, prior research indicated that expected economic 

incentives affect students’ educational decisions (Paulsen, 2001).  While minority STEM 

students did indicate that salary was a factor for STEM interest, a more prevalent 

outcome expectancy from STEM degree attainment was the ability to use the STEM 

knowledge gained to help others.  More specifically, STEM knowledge would be used to 

assist others within the students’ respective rural communities.  Overwhelmingly the 

student participants communicated their desire to remain in or return to their rural 

communities once the STEM degree was obtained.   

 This altruistic notion prevalent in the findings extends to the notion of 

collectivism often found in racial and ethnic minorities.  Triandis (2018) defined 

collectivism as 
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a social pattern consisting of closely linked individuals who see themselves as 
parts of one or more collectives (family, co-workers, tribe, nation); are primarily 
motivated by the norms of, and duties imposed by those collectives; are willing to 
give priority to the goals of these collectives over their own person goals; and 
emphasize their connectedness to members of these collectives (p. 2).  
 

Moreover, collectivism has also been found to be prevalent in rural and poverty-stricken 

areas (Vandello & Cohen, 1999).  Collectivism in the rural context could possibly be the 

result of the tight-knit communities that often develop out of the rural context.  As 

evidenced in the findings, minority STEM students felt obligated to their family and 

community and sensed the need to reciprocate with assistance in various ways with their 

STEM knowledge. The outcome expectation of helping others increased interest in 

STEM through the power student participants perceived these fields provided in the form 

of assistance to the rural collective.   

Whether assistance was through salary attainment or providing support by 

increasing the economic outlook within their rural communities, overall, minority STEM 

students wanted to provide assistance in some way.  

Summary 

 Based on the findings as they related to the research questions, environmental 

variables most present among rural students experiences for interest and goal persistence 

in a STEM field included social support and contextual influences proximal to choice.  

Emerging as over-arching themes, experiences within the environmental variables that 

impacted the SCCT constructs indicated disparities and barriers that still exist for 

minority students pursuing a STEM education.  Lack of learning experiences and 

contextual influences proximal to choice, such as financing a STEM degree, were 

deemed most impactful as a disparity and barrier affecting goal persistence.  The rural 
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context of this case study provided interesting findings consistent with prior research with 

minorities in STEM.  However findings also contained nuances and elaborations not 

found in existing literature or other, more general populations in different contexts.   

Recommendations 

 Based on the resolution to the first research question provided by the findings in 

this study, when looking to factors to increase minority participation in STEM, attention 

should be turned to social factors.  However the academic factors should be not 

overlooked as inadequacy of learning experiences was another significance of this project 

when analyzing the experiences of the minority STEM student participants.  Other 

recommendations suggest promoting access and equity of education for all students in the 

rural context and also more specifically minority females in STEM.   

 As stated in the discussion of the findings, social support was the overarching 

theme having the most occurrences within the data set.  This finding suggests that efforts 

to increase the participation of minorities in STEM should focus on the social supports 

provided to those individuals, particularly the role of family.  Many minority students 

entering college are typically first generation and have low socio-economic status 

(Blackwell & Pinder, 2014).  In addition these students and their families have 

difficulties navigating the collegiate landscape (Blackwell & Pinder, 2014).  Moreover 

many individuals have no conception of STEM degree requirements, workload, and 

career opportunities.  As a recommendation, education officials at all levels should 

involve the family for recruitment and retention purposes of minority STEM majors.  

Specifically, when activities are conducted for interest and recruitment of students to 

STEM majors, families should be included as much as possible for dissemination of 
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information regarding these majors.  Educating the student as well as the family could 

further assist these support systems in providing more detailed assistance to individuals to 

major and persist in their STEM degree.  Families should also be involved and educated 

so that the level of involvement STEM majors must undertake within their pursuit of a 

degree can be understood and established.  

 As with many issues facing education, the role of the teacher cannot be reduced.  

This was evident in the findings, as not only were professors influential as a social 

support, but also as a social barrier.  While findings from this research show that K-12 

educators have a significant role in sparking interest in minority STEM students, it was 

the professors at the university level that provided barriers to STEM degree completion.  

Based on these findings, one recommended would be that university professors engage in 

pedagogical development that minimizes their role as a barrier and creates a more 

positive learning environment.  Findings from this study indicated that when struggling in 

their STEM courses, students sought the assistance of their undergraduate professors. 

STEM university professors are experts at their content, yet many having little to no 

pedagogical knowledge for effective teaching (Fernandez-Balboa & Stiehl, 1995), such 

as building relationships with students. Faculty members may be unaware of the power 

that building these relationships can have for degree completion, such as those between a 

student and a professor mentor (Dyarbrough, 2011).  Creating this awareness can be a 

useful tool to increase the number of minority students who obtain a STEM degree.  

Developing relationships could possibly be more so important in the rural context, where 

class sizes are typically much smaller at a rural, regional institution.  The transition from 

high school, where relationships were strong due to smaller class sizes, to the university 
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could be seamless and contribute to persistence if familiarity in this regard could be 

established.   

 However some caution should be considered when developing relationships with 

minority students to increase their numbers within the STEM fields.  As communicated in 

the findings, student participants often saw special treatment from professors for the 

minority female students.  Minority females obtaining STEM degrees are well below the 

numbers for their male counterparts (National Science Foundation, 2011). Yet, extending 

affordances in the form of preferential treatment to increase interest or persistence to 

these individuals could be detrimental to the other students who do not receive this 

treatment.  If assistance could be provided to move minority females from interest to goal 

persistence and completion, results from this study indicate that focus should be taken to 

minimize the barriers posed by peers.   As communicated in the findings, minority 

females felt they had to work harder to prove their worth within their STEM field.  

Providing support for the STEM female students, such as introducing them to female 

STEM professional role models, could prove beneficial to increasing female participation 

in the STEM fields (Drury, Siy, & Cheryan, 2011).   

 As a recommendation stated previously, educating the family on the intricacies of 

the STEM fields was of great importance.  However, this same education should also be 

extended to minority students interested in the STEM fields as well.  As the findings 

suggest, minority students desired to use their STEM degree to assist their communities 

by creating new career avenues in order to avoid working at labor intensive jobs in the 

industries in the area.  However, there is a need to identify and support industries within 

the rural context which provide careers and opportunities for students that could be 
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labeled as STEM. Thus brings the recommendation to define STEM in the rural context.  

For example, many agricultural related jobs involve mechanical, civil and environmental 

engineering.  Educating students on the STEM opportunities currently available or that 

students may have engaged with previously, would be of benefit for students interested in 

STEM and desiring to stay in the area.  This increased awareness could be of great 

benefit to the rural areas desiring to increase their economic outlook through industry or 

jobs created by the STEM fields by possibly growing those systems already in existence.   

 While minority student participants in this study communicated they had ample 

opportunities for courses in AP and dual credit programs within the STEM fields, much 

more could be offered to develop interest to major in a STEM field.  As conveyed by 

Wang (2013b), high school math and science preparation is crucial to developing STEM 

interest and is central to the discussion on broadening participation in STEM.  While 

advanced courses offer assistance in this regard, opportunities to engage more dutifully 

and in-depth should be provided to minority students who attended rural schools and 

have an interest in a STEM field.  Prospects for learning experiences could include 

groups, clubs, activities, internships, or job shadowing occasions that will allow for 

prolonged engagement with STEM fieldwork.  In developing these experiences and in 

conjunction with prior recommendations, K-12 educators have the charge to 

communicate those opportunities already established in the rural area not typically 

acknowledged by students as STEM.  For example, Boy Scouts, Girl Scouts, 4-H, and 

FFA programs provide STEM focused educational opportunities that could introduce and 

provoke interest for more students from rural backgrounds to STEM opportunities.  

Moreover, industries in the area, such as meat packing plants, employ individuals with 
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STEM degree backgrounds who could easily provide educational opportunities to garner 

interest in STEM.   

 While the providing of these learning experiences is warranted, the lack of these 

opportunities, as well as the minority student participants’ unpreparedness for STEM 

experiences, is another cause for concern.  Researchers have indicated that a divide exists 

in rural schools, where a lack of resources and qualified educators was more abundant 

(Eppley, 2009; Ingersoll, 2004).  This raises the issue of access and equity in education.  

Minority populations in rural communities are increasing, with many being of low socio-

economic status (Khattri et al., 1997).  Rural districts struggle to provide a quality 

education experience with their limited resources (Brownell, Bishop, & Sindelar, 2005).  

Therefore policies and funding should be modified so that students attending rural 

schools are granted equal opportunities in STEM education afforded at other institutions.  

Administrators, legislators, and other officials must continue to address the issue of 

access and equity of education as it pertains to increasing the number of minority 

students’ interest in pursuing a STEM degree.   

 Final recommendations from this project extend to the contextual influence 

proximal to choice most prevalent within the data set.  As many minority participants 

communicated their anxiety with paying for their STEM degree, assistance in this regard 

cannot be understated.  Wang (2013b) affirmed that providing financial aid can lead to 

choice of a STEM major and contributes significantly to STEM degree success.  While 

scholarships are typically awarded during the initial phases of an undergraduate career, 

students may not always meet academic requirements to maintain those awards funds.  

Additionally, award funds in STEM are typically granted based on academic merit, where 
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minority students historically have fallen short in this area (Museus et al., 2011).  In fact 

current research has indicated that merit-based aid programs decrease the likelihood that 

a student will persist in a STEM degree (Sjoquist & Winters, 2013). However, minority 

student participants in this study persisted in their STEM fields despite financial and 

academic setbacks.  Therefore, as a concluding recommendation, educational funding 

should not only be awarded based on academic merit, but also on persistence.  

Furthermore, and in conjunction with the findings based on gateway courses, 

scholarships could be based on meeting milestones within the degree being sought.  

Awarding committees, looking to diversify the STEM fields by providing financial 

assistance to these individuals, should strongly consider providing funds based on other 

qualifications, such as progress towards degree completion.   

Limitations 

 This project has several critical limitations.  First, taking into consideration of 

viewpoints of students who were of a non-minority classification would have been 

advantageous.  Contrasting non-minority students’ experiences with those of minority 

STEM students can lend to further interpretations and understandings as they pertain to 

interest and persistence in the STEM fields.  Second, time was a significant limitation in 

this research.  Further opportunities for extensive engagement with participants or 

conducting more interview and focus groups would have greatly benefitted this project.  

Collecting more data may have allowed for interpretation of the relationships within the 

model developed and how the environmental variables impact or affect the SCCT 

constructs.  The population of student participants in this study was largely Hispanic.  

Therefore additional data collection could have also allowed the prospect to include a 
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greater number of participants in other minority groups for which the number of student 

participants was low.   

 Lastly, the researcher’s personal bias serves as a limitation in this study.  Though 

every effort to minimize preconceived ideas and partiality was taken in conduction of this 

study, personal bias can never be completely eradicated.  However Guba and Lincoln 

(1994) maintain that in qualitative research “findings that are created through the 

interaction of the inquirer and phenomenon is often a more plausible description of the 

inquiry process than is the notion that findings are discovered through objective 

observation” (p. 107).   

Recommendations for Future Research 

 Further research could include the non-minority student perspective in order to 

compare and contrast these experiences with those from the minority population.  In this 

same vein, other populations could also be considered for further study and compared to 

the minority STEM students from rural area.  For example, information from students 

who hail from urban areas or non-stem majors’ experiences could also be analyzed for 

similarities and differences to the findings from the data collected in this study.   

 Furthermore, and as stated in the limitations, additional study is warranted to 

increase the sample size of student participants.  The increase in participants will allow 

for a variety of avenues for further analysis, such as development of relationships 

amongst all variables inherent in the model and differences amongst various minority 

groups. In contrast, further research could also focus on the specific experiences of one 

minority population, such as Hispanic STEM majors.  As one of the fastest growing 

minority groups in the United States (Crisp & Nora, 2012), research focused on this 
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particular population could prove advantageous for increasing minority STEM 

participation.  Finally, further research within the rural context should be continued for 

confirmation and comparison to the findings and recommendations that resulted from this 

study.   

Conclusion 

 My intention had been that once those environmental variables found most 

prevalent were uncovered, and the experiences with those variables for influencing 

choice were analyzed, policy and educational recommendations could be made for 

recruitment and retention purposes.  As a case study and unique to the current literature, 

this research study incorporated a rural aspect as its setting. This choice in setting has led 

to suggestions for rural regional institutions roles in advancing the economic outlook of 

the region for which they serve through growth in diversity within STEM programs.  The 

rural region should not be discounted as it can provide a rich, qualified pool of minority 

students for which to create interest into the STEM fields.  The rural, regional institution 

then has the benefit of nurturing this interest to goal persistence in STEM degree 

completion.   Thus the rural, regional institution contributes to diversification of the 

STEM fields and increases the economic prosperity within the region it serves by 

providing well qualified STEM professionals seeking to assist their communities.   
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Appendix B 

IRB Protocol 

Email to Director of Institutional Research at WTAMU 
 
Dear Jarvis Hampton, 
 
We are interested in conducting a research study involving students at West Texas A&M 
University and would like your assistance.   
 
The study involves the  of minority students who are currently majoring in a science, 
engineering, technology, or mathematics (STEM) field at West Texas A&M University. 
We would like to send these students information about participating in this study.  
 
As the director of institutional research, we are asking that you please generate a database 
of all undergraduate students 18 years of age or older that are enrolled at the university 
who identify as being a member of a minority and are also currently majoring in a STEM 
field.  
 
For purposes of this study, minorities will be defined as any student who can be classified 
as an asylee, refugee, international student, or as deriving their origin from the continents 
of Africa, Asia, and South America, the Pacific or Caribbean Islands, or who identify as 
an American Indian, Hispanic (regardless of race), Puerto Rican and African American.  
A STEM field will be defined as those listed as high frequency STEM fields which 
include the general fields of mathematics, physics, chemistry, biology, biochemistry, 
computer science, and all engineering classifications.   
 
Due to ethical issues, we are also asking that students who meet these criteria and are 
currently enrolled in a course in which Audrey Meador is an instructor of record, be 
omitted from this database.  We have also attached a copy of the recruitment email that 
we will be sending to students listed in this database through their University email 
account for your records.   
 
Please call 806-651-2527 if you have any questions regarding our study.  You may also 
contact us at ameador@wtamu.edu or shirley.matteson@ttu.edu (806)-834-3841.     
 
If you would allow us to conduct this study and are willing to help find and contact 
students to participate in this study, please indicate by signing below.   
 
Sincerely, 
Audrey Meador 
(806) 651-2527 
ameador@wtamu.edu 
 

mailto:ameador@wtamu.edu
mailto:shirley.matteson@ttu.edu
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Dr. Shirley Matteson 
(806)834-3841 
shirley.matteson@ttu.edu 
 
_________________________________________  ___________________ 

Approved (signature)      Date
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Recruitment Email to WTAMU students 
 

Dear WTAMU student, 
 
We are looking for students who identify as being a member of a minority and are 
majoring in science, technology, engineering or mathematics to participate in a research 
study on their experiences as a major in a STEM field.  We are asking that you please 
complete the following survey at (insert link to survey here).  The survey will last 
approximately 20 minutes. Research participation is completely confidential and you may 
stop the survey at any time.  
 
We hope that you might find the research interesting.  Thank you for your time and 
consideration in helping with this study 
 
If you would like more information, please contact Audrey Meador at 
ameador@wtamu.edu or by phone at 806-651-2527.   
 
 
Sincerely, 
 
Audrey Meador 
(806) 651-2527 
ameador@wtamu.edu 
 
Dr. Shirley Matteson 
(806)834-3841 
shirley.matteson@ttu.edu 
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Survey 
 

The following survey will take approximately 20 minutes to complete.  Please answer the 
questions to the best of your ability.  Please understand that you may stop the survey at 
any time.  Answers to questions can be saved and you can come back to the survey to 
finish it, if you wish.  You may choose to not answer any question for which you feel 
uncomfortable answering.  All answers are completely anonymous and cannot be traced.   
 
 
1. What is your UNDERGRADUATE Classification? 
 Freshmen (1) 
 Sophomore (2) 
 Junior (3) 
 Senior (4) 
 
2.What is your gender? 
 Male (1) 
 Female (2) 
 
3. What is your major? 
 
4. What is your age? 
 
5. Which of the following do you identify as? (select all that apply) 
 White, a person having origins from Europe, the Middle East, or North Africa (1) 
 Black or African American, a person having origins from any of the Black racial groups of 

Africa, including the Caribbean Islands and others of African origin (2) 
 Hispanic, Latino, or Spanish origin, a person having origins from Cuba, Mexico, Puerto Rico, 

South or Central America, or other Spanish culture or origin (3) 
 American Indian or Alaska Native, a person having origins from the original people of North, 

South, or Central America who maintains a tribal affiliation (4) 
 Asian, a person having origins from the Far East, Southeast Asia, or the Indian subcontinent. 

For example, this includes people from Cambodia, China, India, Japan, Korea, Malaysia, 
Pakistan, the Philippine Islands, Thailand and Vietnam. (5) 

 Native Hawaiian or Pacific Islander, a person having origins from the original peoples of 
Hawaii, Guam, Samoa, or other Pacific Islands (6) 

 Other race or origin not listed (7) 
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6. Which of the following of your family members attended a college/university? (select 
all that apply) 
 Mother (1) 
 Father (2) 
 Grandmother (Mother or Father's side) (3) 
 Grandfather (Mother or Father's side) (4) 
 I am the first in my family to attend college (5) 
 
7. Which of the following of your family members graduated from a college/university? 
(select all that apply) 
 Mother (1) 
 Father (2) 
 Grandmother (Mother or Father's side) (3) 
 Grandfather (Mother or Father's side) (4) 
 When I do graduate, I will be the first in my family to do so. (5) 
 I am the first in my family to graduate from a college/university (6) 
 
8. What is your generation status in the United States? 
 First Generation (you were not born in the United States) (1) 
 Second Generation (You were born in the U. S. but one or both of your parents were not) (2) 
 Third Generation (You and your parents were born in the U. S. but one or both sets of your 

grandparents were not) (3) 
 Fourth Generation or more (4) 
 Cannot be determined (5) 
 
9. Are you a United States Citizen? 
 Yes (1) 
 No (2) 
 
10. What language do you primarily speak at home? 
 
12. Are you an international student? 
 Yes (1) 
 No (2) 
 
11. Are you classified as a Refugee? 
 Yes (1) 
 No (2) 
 
12. Are classified as an Asylee? 
 Yes (5) 
 No (6) 
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13. As many definitions of science, technology, engineering, and mathematics (STEM) 
fields exist, Koonce, Zhou, and Anderson (2011) have identified certain STEM as high-
frequency STEM fields.  According to this research, these STEM disciplines include the 
general fields of mathematics, physics, chemistry, biology, biochemistry, computer 
science, and all engineering disciplines. Are you currently pursuing a degree in a high 
frequency STEM Field?    

Reference: Koonce, D. A., Zhou, Z., & Anderson, C. A. (2011, June). What is STEM?. 
Paper presented at  the American Society for Engineering Education Annual Conference 
and Exposition, Vancouver, Canada. 

 Yes (1) 
 No (2) 
 
For the next portion of the survey, please indicate your agreement or disagreement with 
the following statements.     
 
14-1. I receive encouragement from my family for wanting to major in a STEM Field.  
 Strongly Disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
14-2. My family was one of the reasons I decided to major in a STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
14-3. I receive encouragement from high school teachers for wanting to major in a STEM 
field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
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14-4. My high school teachers were part of the reason I decided to major in a STEM 
field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
14-5. My friends from high school were part of the reason I decided to major in a STEM 
field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
14-6. I receive encouragement from my high school friends for wanting to major in a 
STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
14-6. I want to earn a degree in a STEM field because of the salary.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
14-7. I want to earn a degree in a STEM field because of the feeling of accomplishment it 
will give me.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
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14-8. I want to earn a degree in a STEM field because I want to help others.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
14-9. I want to earn a degree in a STEM field because it is prestigious.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
14-10. I enjoyed the classes I took in high school that were in a STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
15. Respond with a yes or no to the following question: Did you participate in any STEM 
related activities or organizations? 
 Yes (1) 
 No (2) 
 
For the next portion of the survey, please indicate your agreement or disagreement with 
the following statements.   
 
16-1. The STEM related activities and organizations I participated in inside high school 
made me want to major in a STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
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16-2. The STEM related activities and organizations I participated in outside of high 
school made me want to major in a STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
For the next portion of the survey, please indicate your agreement or disagreement with 
the following statements.   
 
17-1. My high school experience has prepared me to be successful as a STEM major.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
17-2. I have enough knowledge to be successful as a STEM major.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
17-3. I am adequately prepared for the level of work required of me as a STEM major. 
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
17-4. I am just as capable as my peers to be successful as a STEM major.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
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17-4. I am just as capable as my white peers to be successful as a STEM major.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
17-5. I am just as capable as my minority peers to be successful as a STEM major.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
The next set of questions requires an open-ended response.  Please type your answer in 
the box below the question.  Responses may be as long or as short as you want.   
 
18. Describe the best role model, if any, that inspired you to major in your STEM Field.  
 
19. Please state something about your high school experience that inspired you to pursue 
your STEM major.  
 
20. Why do you want to major in your STEM field? 
 
21. What inspired you to choose your major? 
 
22. Do you feel like you were qualified to major in a STEM field as an incoming 
freshman?  Why or why not? 
 
For the next portion of the survey, please indicate your agreement or disagreement with 
the following statements.   
 
23-1. I am concerned about financing my STEM degree.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
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23-2. I receive encouragement from my family to keep majoring in a STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
23-3. I receive encouragement from my peers to keep majoring in a STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
23-4. I receive encouragement from the STEM faculty to keep majoring in a STEM 
field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
23-5. I receive help from my family for my STEM classes.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
23-6. I receive help from my peers for my STEM classes.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
23-7. I receive help from the STEM faculty for my STEM classes.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
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23-8. I feel there is a strong competition for grades amongst the other STEM students.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
23-9. I feel there is a strong competition for grades amongst the white STEM students.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 There are no other white STEM students (6) 
 
23-10. I feel there is a strong competition for grades amongst the other minority STEM 
students.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 There are no other minority STEM students (6) 
 
23-11. I feel intimidated by my STEM peers.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
23-12. I feel intimidated by my white STEM peers.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 There are no white STEM peers (6) 
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23-13. I feel intimidated by the other minority STEM peers.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 There are no other minority STEM peers (6) 
 
23-14. I feel intimidated by the STEM faculty.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
23-15. The STEM faculty feel that most students are well-prepared academically.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
23-16. I have a good relationship with the STEM faculty 
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
24. Have you participated in a research project in your STEM field within or outside your 
university or college? 
 Yes (1) 
 No (2) 
 
 
For the next portion of the survey, please indicate your agreement or disagreement with 
the following statements.   
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25-1. Participating in research made me want to continue to major in a STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
25-2. Participating in research has helped me to be successful in my STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
26. Do you belong to any clubs or organizations within or outside your university/college 
in your STEM field? 
 Yes (1) 
 No (2) 
 
For the next portion of the survey, please indicate your agreement or disagreement with 
the following statements.   
 
27-1. Participating in my STEM clubs or organizations made me want to continue to 
major in a STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
27-2. Participating in my STEM clubs or organizations has helped me to be successful in 
my STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
For the next portion of the survey, please indicate your agreement or disagreement with 
the following statements.   
 



Texas Tech University, Audrey Meador, December 2018 

156  

28-1. I am satisfied with my academic life in my STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
28-2. I enjoy taking classes in my STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
28-3. I feel that the work in my STEM classes is too difficult for me.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
28-4. I feel overwhelmed in my STEM classes.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
28-5. I am well prepared for a career in a STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
28-6. I plan to remain enrolled as a STEM major next semester.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
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28-7. I will do whatever it takes to earn a degree in my STEM field.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
28-8. If I fail a class required for my STEM major, I will take it again.  
 Strongly disagree (1) 
 Somewhat disagree (2) 
 Neither agree nor disagree (3) 
 Somewhat agree (4) 
 Strongly agree (5) 
 
The next set of questions requires an open-ended response.  Please type your answer in 
the box below the question.  Responses may be as long or as short as you want.   
 
29. When you are in your STEM courses, who do you go to for help and why? 
 
30. What barriers, if any, have you experienced while majoring in your STEM field? 
 
31. What has been the most frustrating thing, if any, about being a STEM major at your 
university/college? 
 
32. We are looking for individuals who would be willing to answer questions regarding 
their experiences as a minority STEM major within a group of 5-10 individuals.  A date, 
time, and location will be announced at a later date and will last approximately 45 
minutes.  Participants will be given refreshments for their participation in a focus 
group.  Would you be willing to participate in a Focus Group? 
 Yes (1) 
 No (2) 
 
33. We are also looking for individuals who would be willing to answer questions 
regarding their experience as a minority STEM major on an individual basis. The date, 
time, and location will be mutually agreed upon by the individual and the researcher and 
will last approximately 30 minutes.  Participants will have $5 deposited to their student 
ID gold card for their participation in an interview.  Would you be willing to participate 
in an interview? 
 Yes (1) 
 No (2) 
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Follow-up Survey 
 

Thank you for agreeing to a follow-up interview about the experiences of minority 
science, technology, engineering, and mathematics (STEM) majors.   The purpose of this 
study is to find out why minority students major in a STEM field and what makes them 
continue in their major.  We hope that this study will help recruit more minority students 
to major in one of the STEM fields.   
 
What is your name? (First and Last) 
 
What is the best way to contact you? (Select all that apply) 
 Email (1) 
 Phone Call (2) 
 Text Message (3) 
 
Please provide a time of day that you would be willing to be contacted (morning, 
evening, after 5pm, etc.) 
 
Please provide us with an email address so that we may contact you.   
 
Please provide us with a phone number to contact you.  
 
Participants will be notified of the time, place, and date of the focus group meeting.  
Interviews will take place at a time and location mutually agreed upon by you and the 
researcher. Once again, thank you for taking the time to answer our questions and 
contribute to this study.  We look forward to contacting and working with you.   
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Consent Form for WTAMU Students – Focus Group 
 

What is the project studying? 
This study will help us learn about the experiences of minority students who are majoring 
in science, technology, engineering, or mathematics.  What we learn may help get more 
minority students to major in one of these areas or support them within their major.   
 
What would I do if I participate? 
In this study, you will participate in a group with 5-9 other students and asked questions 
about your experiences as a minority STEM major. Some of the questions ask about you.  
Some questions will ask about your thoughts or feelings about being a minority STEM 
major.  I would also like to audio and video record the focus group.  There are no right or 
wrong answers to the focus group questions.  We want to hear many different viewpoints 
and would like to hear from every participant.  
 
Can I quit if I become uncomfortable? 
Yes, you may quit at any time.  If you do not feel comfortable answering a question, you 
do not have to answer it.  Participating is your choice.  When you sign this consent form, 
you understand you are free to ask questions or to withdraw from participation at any 
time without any penalty or loss of benefits to which you are otherwise entitled. 
 
How long will participation take? 
The focus group will last approximately 45 minutes. 
 
How are you protecting my privacy? 
We will not ask you for personal information to protect you. All of the information you 
share will remain confidential. Fake names will be used in the report. Although your 
input will help inform the study and the results could be published, you will never be 
identified in any way. 

How will I benefit from participating? 
There are no direct benefits to you, but what we learn from the study may help in recruiting 
and supporting minority students to major in the fields of science, technology, engineering, 
or mathematics. To thank you for your help with this study, we have provided refreshments. 
If you decide during the focus group that you do not want to answer any of the questions, 
you may still take some refreshments.  Your grade in any course at West Texas A&M 
University will not be affected by being a part of this study. 
 
I have some questions about this study.  Who can I ask? 
This study is being run by Dr. Shirley Matteson from Texas Tech University and Audrey 
Meador from West Texas A&M University.  If you have questions, you can contact Dr. 
Shirley Matteson 806-834-3841 or by email at shirley.matteson@ttu.edu or Audrey 
Meador by phone at 806-651-2527 or, by email at ameador@wtamu.edu or, by mail at 
WTAMU Box 60787 Canyon, TX 79016.  West Texas A&M University also has a Board 
that protects people who join a research study.  You can call them at (806) 651-2270 if 

mailto:shirley.matteson@ttu.edu
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you have a question.  You can also call Dr. Angela Spaulding, Vice President of Research 
and Compliance at West Texas A&M University.  Her number is (806) 651-2731.  
 
Can I find out the results of this study? 
Once the data collection and analysis is complete, we will share the results with West 
Texas A&M University administration. Please note this may take two or three years. We 
cannot provide you with individual results.  
 
Please sign below if you are 18 years of age or older, understand that Audrey Meador has 
fully described to you the discomforts involved and need for the research, informed you 
that you can withdraw from participation at any time without any penalty or loss of benefits 
to which you may be otherwise entitled, and offered to answer any questions which you 
can make concerning the procedures to be followed. Sign below if you freely and 
voluntarily consent to participation in this research project. 
 
 
Printed name__________________________________  Date_____________ 
 
Signature ____________________________________ 
 
This consent form is not valid after XX/XX/XXXX  
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Focus Group Confirmation Email 
 

Date of the Email 
 
Dear Student, 
 
Thank you for your willingness to participate in our focus group.  As discussed over the 
phone, we would like to hear about your experiences, ideas, opinions, and thoughts about 
being a minority STEM major.  You will be in a group of approximately 5-9 other 
students.  Your responses to the questions asked during the focus group will be kept 
anonymous.   
 
This focus group will be audio and video recorded for data collection purposes only.  
Only those researchers directly involved in the stated research will have access to them.  
Upon arrival at the focus group, you will be asked to sign a form giving your consent to 
be audio and video recorded.  You will also be asked to create a fake name for which the 
researcher and the other student participants can identify you by.   
 
Refreshments will be provided to say thank you for your participation.  Also, we will 
deposit $5 to your student ID gold card for your participation in this focus group.  The 
date, time, and place are listed below.   
 

Date 
 

Time 
 

Place 
 

 
If you need directions to the focus group, have any questions, or will not be able to attend 
for any reason, please contact Audrey Meador at (806) 651-2527 or at 
ameador@wtamu.edu.  Otherwise we look forward to seeing you.   
 
Sincerely, 
Audrey Meador 
(806) 651-2527 
ameador@wtamu.edu 
 
Dr. Shirley Matteson 
(806)834-3841 
shirley.matteson@ttu.edu 
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Audio/Video Recording Release – Focus Group 
 

By signing below I voluntarily agree to be audio and video recorded during the focus 
group with Audrey Meador.  I understand that the recordings will be used only for data 
collection purposes and only those who are involved directly in the stated research will 
have access to them. I understand that these audio recordings will be identified by 
number only.  I understand that the video recordings will be used only to verify the 
identity of the speaker within the audio recordings.  Video recordings will be destroyed 
once transcription of the audio recording is complete.  The audio recording will be kept 
for a maximum of three years and will be stored in Audrey Meador’s office (currently 
located in the classroom center office 421-H) at West Texas A&M University. After the 
three-year period, the audio recording will be erased or destroyed. 
 
Printed name__________________________________  Date_____________ 
 
Signature ____________________________________ 
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Focus Group Protocol 
Introduction 
Thank you for coming today and agreeing to be a part of this focus group.  My name is 
Audrey Meador and I will be facilitating this focus group.  I have brought you together so 
that we can learn from each other about your experiences as a minority science, 
technology, engineering, or mathematics major.  I would like to begin by laying a few 
ground rules for our discussion.   

1. Please be sure to refer to everyone by the pseudonym listed on their name tag.   
2. I want you to do the talking. I would like to hear from everyone in the group.  If I 

have not heard from you in a while, I may call on you.   
3. There are no right or wrong answers.  Everyone’s ideas, opinions, and 

experiences are important.  Please speak up whether you agree or disagree.  I 
would like to hear a wide range of opinions.  

4. What is said in this room stays here.  I want everyone to feel comfortable sharing 
within the group.  

5. I will be audio and video recording this session.  I want to make sure that I 
capture everything that you have to say.   You will remain anonymous throughout 
the whole process.   

6. If you have questions at any time, please ask.  If you no longer wish to participate, 
please feel free to leave.  You will still be given the $5 for coming today.   

Now let’s go around the room and please introduce yourselves to the group.  Please give 
us the name listed on your nametag, your race/ethnicity, your major, and why you chose 
your course of study.   
Thank you all for sharing this information.  I would now like to ask you a few questions 
specific to your experiences as a minority STEM major.  Remember that you do not have 
to answer a question if you do not want to and you may end your participation at any 
time.  
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Tentative Focus Group Questions 
 

1. Tell me about a time where you felt successful as a STEM major, whether it be in 
one of your major classes, or otherwise.  

2. Tell me a time where you did not feel successful as a STEM major.    
3. What is the most frustrating experience you have had while studying in your 

major? 
4. Tell me about your experiences with other students in your STEM major.   
5. Tell me about your experiences with the faculty in your STEM major.   
6. Tell me about your family and how they do or do not support your decision to 

major in a STEM field.   
7. What did you think it was going to be like as a STEM major before you came to 

your institution?  
8. How have these thoughts changed now that you have been a STEM major at your 

institution?   
9. Tell me about what made you want to major in a STEM field.   
10. What factors make you want to continue studying in your major?   
11. If there is anything else you would like to share regarding your experience as a 

minority STEM major, please feel free to say so now.   
 
That is all the time we have for this session.  I want to thank you again for coming.  If 
you have any questions or concerns, please feel free to contact me at any time.  My 
information is listed on the card that you may pick up on the table near the exit.  I 
appreciate your participation and wish you all the best in your studies.  
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Follow Up Email for Focus Group 
 

Date of the Email 
 
Dear Student, 
 
Thank you for your participation in our focus group about your experience as a minority 
STEM major.  Please find below a summary of what was discussed during the focus 
group.  Please verify that the summary is correct and let me know if you agree or disagree 
that this was what occurred during our time together.   
 

[Insert Summary Here] 
 
If anything needs to be changed or added, or you have any questions about the focus 
group summary, please feel free to contact Audrey Meador at (806) 651-2527 or at 
ameador@wtamu.edu.  Once again thank you for your time.  We appreciated your 
participation in our study.   
 
 
Sincerely, 
Audrey Meador 
(806) 651-2527 
ameador@wtamu.edu 
 
Dr. Shirley Matteson 
(806)834-3841 
shirley.matteson@ttu.edu 
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Consent Form for WTAMU Students - Interview 
 

What is the project studying? 
This study will help us learn about the experiences of minority students who are majoring 
in science, technology, engineering, or mathematics.  What we learn may help get more 
minority students to major in one of these areas or support them within their major.  We 
would like to have at least 10 to 15 students do an interview. 
 
What would I do if I participate? 
In this study, you will be interviewed regarding your experiences as a minority STEM 
major.  You will only be interviewed one time by Audrey Meador only for approximately 
30 minutes. Interviews will take place at a time and location mutually agreed upon by 
you and the researcher.  Some of the questions ask about you.  Some questions will ask 
about your thoughts or feelings about being a minority STEM major.  I would also like to 
audio record the interview but you may choose to not be audio recorded.  
 
Can I quit if I become uncomfortable? 
Yes, you may quit at any time.  If you do not feel comfortable answering a question, you 
do not have to answer it.  Participating is your choice.  When you sign this consent form, 
you understand you are free to ask questions or to withdraw from participation at any 
time without any penalty or loss of benefits to which you are otherwise entitled. 
 
How long will participation take? 
The interview will last approximately 30 minutes. 
 
How are you protecting my privacy? 
The survey will not ask you for personal information to protect you. All of the 
information you share will remain confidential. Fake names will be used in the report. 
Although your input will help inform the study and the results could be published, you 
will never be identified in any way. 

How will I benefit from participating? 
There are no direct benefits to you, but what we learn from the study may help in recruiting 
and supporting minority students to major in the fields of science, technology, engineering, 
or mathematics. To thank you for your help with this study, $5 will be deposited to your 
student ID   gold card account. If you decide not to be interviewed or you do not want to 
answer any of the questions, you will still be given the $5 on your student ID gold card 
account.  Your grade in any course at West Texas A&M University will not be affected by 
being a part of this study. 
 
I have some questions about this study.  Who can I ask? 
This study is being run by Dr. Shirley Matteson from Texas Tech University and Audrey 
Meador from West Texas A&M University.  If you have questions, you can contact Dr. 
Shirley Matteson 806-834-3841 or by email at shirley.matteson@ttu.edu or Audrey 
Meador by phone at 806-651-2527 or, by email at ameador@wtamu.edu or, by mail at 
WTAMU Box 60787 Canyon, TX 79016.  West Texas A&M University also has a Board 
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that protects people who join a research study.  You can call them at (806) 651-2270 if 
you have a question.  You can also call Dr. Angela Spaulding, Vice President of Research 
and Compliance at West Texas A&M University.  Her number is (806) 651-2731.  
Can I find out the results of this study? 
Once the data collection and analysis is complete, we will share the results with West 
Texas A&M University administration. Please note this may take two or three years. We 
cannot provide you with individual results.  
 
Please sign below if you are 18 years of age or older, understand that Audrey Meador has 
fully described to you the discomforts involved and need for the research, informed you 
that you can withdraw from participation at any time without any penalty or loss of benefits 
to which you may be otherwise entitled, and offered to answer any questions which you 
can make concerning the procedures to be followed. Sign below if you freely and 
voluntarily consent to participation in this research project. 
 
 
Printed name__________________________________  Date_____________ 
 
Signature ____________________________________ 
 
This consent form is not valid after XX/XX/XXXX  
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Audio Recording Release-Interview 

By signing below, I voluntarily agree to be audio recorded during the interview with 
Audrey Meador.  I understand that the recordings will be used only for data collection 
purposes and only those who are involved directly in the stated research will have access 
to them. A pseudonym will be assigned to these recordings will be referred to by this 
pseudonym only. The recordings will be kept for a maximum of three years and will be 
stored in Audrey Meador’s office (currently located in the classroom center office 421-H) 
at West Texas A&M University. After the three-year period, the recordings will be erased 
or destroyed. 
 
Printed name__________________________________  Date_____________ 
 
Signature ____________________________________ 
 
This consent form is not valid after XX/XX/XXXX 
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Tentative Interview Protocol 

I am a doctoral student in the Doctorate in Curriculum and Instruction program at the 
Texas Tech University. I am conducting research to explore the experiences of minority 
students majoring in STEM fields.  

The purpose of this interview is to ask for your assistance in answering questions related 
to my study.  This will take about 30 minutes of your time.  You will be compensated for 
your participation in this study by having $5 deposited to your student ID gold card 
account.  Do you have any questions before we begin? May I audio record this interview?   

As we conduct the interview, please feel free to ask any questions that you have about 
participating in this project.   I want you to have the information you need to make a 
decision that is best for you.  Please understand that you can end the interview at any 
time.   

(Additional questions will be identified from the focus group sessions). 

1. Tell me your thoughts about why you chose your major of study.   
2. What are your thoughts about how other students in your major perceive you and 

your work within your major courses? 
3. What are your thoughts about how the professors in your major perceive you and 

your work? 
4. Tell me about the other minority students who are also majoring in your field.   
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Follow Up Email for Interviews 
 

Date of Email 
 
Dear Student,  
 
Thank you for participating in our study about your experience as a minority STEM 
major.  Please find attached to this email a transcript of the interview.  Please verify that 
what I have recorded during your interview is correct.  Please let me know if you accept 
the transcription as is or if any changes need to be made.   
 
If you have any other questions about this study or your interview, please feel free to 
contact Audrey Meador at (806) 651-2527 or at ameador@wtamu.edu.  Once again thank 
you for your time and we appreciate your contribution to this research project.   
 
 
Sincerely, 
Audrey Meador 
(806) 651-2527 
ameador@wtamu.edu 
 
Dr. Shirley Matteson 
(806)834-3841 
shirley.matteson@ttu.edu 
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Appendix C 

Codebook 

Table 8   

Codebook 

Theme Definition Code Label in SCCT 
Research 

Outcome 
Expectancy 

“Personal beliefs, imagined 
consequences, or outcomes of 
performing particular behaviors…, 
Beliefs about extrinsic reinforcement 
(receiving tangible rewards for 
successful performance), and self-
direct consequences (pride in 
mastering a challenging task)” (Lent, 
Brown, & Hackett, 2002, p. 262-263) 

Rewarding job, 
High paying 
job, career 
outlook 

Construct  (Lent, 
Brown, & 
Hackett, 2002) 

Learning 
Experiences 

“Cognitive processes that can help to 
account for important phenomena for 
how people acquire abilities” and 
acquired information through 
“personal performance 
accomplishments, vicarious learning, 
social persuasion, and physiological 
and affective states.” (Lent Brown, & 
Hackett, 2002, p. 262).  

High School 
AP courses, 
Participation in 
HS STEM 
activities, High 
school 
exposure to 
math/science, 
Interaction 
with STEM 
curriculum  

Contextual 
Influence, 
Proximal/Distal 

Self-Efficacy “Students’ confidence in their ability 
to complete the requirements of STEM 
majors” (Dutta et al., 2015, p. 161) 

Gateway 
courses, STEM 
course success, 
Confidence, 
Beliefs in 
abilities to 
succeed in 
STEM, Hard 
work 

Construct  (Lent, 
Brown, & 
Hackett, 2002) 

Social 
Support 

“Conditions that shape the learning 
opportunities to which particular 
individuals are exposed, the supportive 
interpersonal reactions received for 
performing certain activities and the 
outcomes anticipated” (Lent, Brown, 
& Hackett, 2002, p. 270-272) 

Mentors, 
tutors, 
professors, 
Participation in 
professional 
organizations, 
Employers/co-
workers, 
Career 

Contextual 
Influence (Dutta 
et al., 2015; Lent 
et al., 2001; Lent 
et al., 2003; Lent 
et al., 2005) 
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Network 
contacts 

Theme Definition Code Label in SCCT 
Research 

Social 
Barriers 

“Conditions that shape the learning 
opportunities to which particular 
individuals are exposed, the indifferent 
interpersonal reactions received for 
performing certain activities and the 
outcomes anticipated” (Lent, Brown, 
& Hackett, 2002, p. 270-272) 

Mentors, 
tutors, 
professors, 
Participation in 
professional 
organizations, 
Employers/co-
workers, 
Career 
Network 
contacts 

Contextual 
Influence (Dutta 
et al., 2015; Lent 
et al., 2001; Lent 
et al., 2003; Lent 
et al., 2005) 

Contextual 
Influence 
Proximal to 
Choice 

“Physical, cultural, material, and 
features of the environment and 
highlighted through the concept of 
“contextual affordances,” referring to 
the resources one perceives as being 
provided by one’s environment” (Lent, 
Brown, & Hackett, 2002, p. 268) that 
moderate the relations for goal 
persistence 

Academic 
Interaction 
(grades), 
Gateway 
course, 
Financial Aid, 
Enrollment 
Intensity, 
Graduate 
degree 
expectancy, 
Working, 
Having a 
family 

Contextual 
Influence (Lent, 
Brown, & 
Hackett, 2000; 
Wang, 2013b) 

Background 
Contextual 
Affordances 

“Opportunities for skill development, 
cultural, and gender-role socialization 
processes, range of potential 
academic-career role models; help 
shape social cognitions and interest” 
(Lent, Brown, & Hackett, 2002) 

Rural 
background 

Contextual 
Influence (Lent, 
Brown, & 
Hackett, 2002) 
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Appendix D 
 

Audit Trail 

Table 9   

Audit Trail 

Data Source Date Code 

Surveys   

Survey Respondent Answers to Open-Ended Questions  SR#Q# 

Focus Group Transcriptions   

Focus Group 1 General 3/5/18 FG1GL# 

Augustine, Participant Focus Group 1 3/5/18 AFG1L# 

Michael, Participant, Focus Group 1 3/5/18 MFG1L# 

Peter, Participant, Focus Group 1 3/5/18 PFG1L# 

Focus Group 2 General 3/7/18 FG2GL# 

Billy, Participant, Focus Group 2 3/7/18 BFG2L# 

Claudia, Participant, Focus Group 2 3/7/18 CFG2L# 

Lisa, Participant, Focus Group 2 3/7/18 LFG2L# 

Focus Group 3 General 3/21/18 FG3L# 

Atlas, Participant, Focus Group 3 3/21/18 AFG3L# 

Jupiter, Participant, Focus Group 3 3/21/18 JFG3L# 

Star, Participant, Focus Group 3 3/21/18 SFG3L# 

Interview Transcriptions   

Marie, Interview 1 3/6/18 MI1L# 

Rico, Interview 2 3/7/18 RI2L# 

Angie, Interview 3 3/21/18 AI2L# 

Penny, Interview 4 3/21/18 PI4L# 

Sabrina, Interview 5 3/21/18 SI5L# 

Andy, Interview 5 3/27/18 AI6L# 

Mars, Interview 7 3/28/18 MI7L# 

Ohms, Interview 8 4/2/18 OI8L# 

Researcher’s Reflexive Journal   

Journal Notes by Date  RNX-XX-XX 
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