
ABSTRACT 

GOODEN, LANCELOT ARTHUR. Momentum and Collision: A Qualitative Case Study 

Understanding Pre- and Posttransfer STEM Success by Exploring Gender and Racial 

Experiences among Community College Transfer Students. (Under the direction of Dr. James 

Bartlett). 

 

This qualitative case study aimed to understand the transfer student experience through 

the lens of gender and racial experiences of community college STEM transfer students. 

Additionally, this study examined the barriers that STEM transfers, notably low-and middle-

income, female, and minorities, experienced and overcame along their upward trajectory to 

complete a community college transfer pathway and pursue STEM baccalaureate degrees as 

Goodnight Scholars at North Carolina State University. Data were collected in three phases: 

semistructured interviews using a video conferencing software with students, archival 

documents, and data analysis of the enrollment patterns by student demographic in North 

Carolina State University’s STEM Colleges compared to the enrollment of students in the 

Goodnight Scholars for Transfer Program. 

Coding from 12 semistructured interviews revealed six key themes, two of which 

emerged that informed Research Question 1: (a) Equitable STEM Access and (b) Social Support. 

For Research Question 2 parts a and b, four key themes emerged that informed this question: (c) 

STEM transfer adjustment, (d) post-STEM transfer barriers, (e) STEM Aspirations, and (f) 

institutional barriers. Nine findings emerged that addressed the research question – the key 

findings suggest demographic and background characteristics of transfers—socio-economic 

status, gender, race, or ethnicity—play a vital role in the transfer student capital they possess, 

acquire, and utilize to reduce barriers defined counter-momentum friction. The friction transfers 

experience along their STEM trajectory from community college entry to completion, transfer, 

and pursuit of a STEM degree at a 4-year university were defined: financial barriers, inadequate 



advising, unclear curricular pathways, adjustment experiences, marginalization, social isolation 

and invisibility, and low STEM self-efficacy. Additionally, full STEM Scholarship programs that 

provide transfer-specific wraparound support, such as the Goodnight Scholars program for 

transfers, are an essential mechanism for transfers to acquire and utilize transfer student capital 

defined interactions, institutionalized cultural capital, symbolic social capital, and navigational 

capital, and are particularly impactful among women, students of color, older students, and 

parents in STEM programs at a 4-year university. This study uncovered unique relationships 

between the types of capitals that build momentum along a transfer student’s STEM trajectory. 

Applying Newton’s third law of motion and law of conservation of linear momentum to a 

conceptual framework for community college STEM transfer success, the Grand Theory of 

Collision Points was established, providing a new perspective to viewing the community college 

student’s trajectory. The researcher posits that a student’s path to postsecondary degree 

attainment consists of ongoing exchanges of capital determining types of momentum created, 

lost, or gained due to barriers defined as frictional or normal forces. The Collision Model shown 

in Figure 5.5 was introduced in this study, which serves as a promising model for research 

through a symbolic interactionist perspective for community college transfer success. 

Keywords: STEM, Momentum, Transfer Student Capital, Collision Friction, Women, 

Minorities, Goodnight Scholars Program, Community College, Universities 
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CHAPTER 1: INTRODUCTION 

Community colleges prepare a large percentage of the American population to obtain 

diplomas, certificates, and associate degrees before entering the workforce or transitioning to 4-

year educational institutions (Hodara et al., 2016). We know that community colleges enroll a 

disproportionate number of minority students, who are both underrepresented in STEM programs 

(Cohen et al., 2013; Liu & Fay, 2020), justifying recent policy propositions and arguments that 

community colleges present a unique opportunity to increase racial diversity in STEM (Palmer & 

Wood, 2013). By strengthening partnerships with universities and improving policies and 

processes, community colleges can fulfill their promise of broadening access to baccalaureate 

programs in STEM for historically underserved students through their upward transfer functions 

(Kisker, 2007; Wang, 2020).  

The transfer function in community colleges facilitates access to a baccalaureate degree 

for students who otherwise would not begin their postsecondary education at a 4-year college or 

university (Hagedorn et al., 2010; Jackson & Laanan, 2011; Laanan et al., 2010). Additionally, 

the transfer function is an essential mechanism for closing diversity and gender gaps among 

baccalaureate recipients in STEM (Jackson et al., 2013; Wickersham & Wang, 2016).  

While credentials awarded to underrepresented minority students in STEM continue to 

lag STEM credentials awarded to White students (AACC, 2019), attainment gaps are even more 

startling when analyzing data for bachelor’s degrees awarded in STEM among minorities 

transferring from community colleges. Data shows that female students receive bachelor’s 

degrees in science and engineering fields at comparable rates to their male counterparts; 

however, males are overrepresented in science and engineering jobs compared to females and 

represented at more than double the STEM workforce rate (Landivar, 2013; NSB, 2019). These 
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disparities hold for STEM bachelor’s degrees awarded to males and females even when 

disaggregated by racial and ethnic groups (IPEDS, 2019).  

Addressing racial and gender equity issues among low-income, female, and minority 

students in STEM fields is a social justice imperative and requires concerted efforts among 

institutional agents, administrators, lawmakers, and policymakers for systemic change. Women 

and students of color remain an untapped resource for addressing needs in the STEM workforce 

and are less likely to have the economic benefits of participating in this rapidly expanding sector 

(Perna et al., 2010). Wang (2020) underscores this assertion, suggesting that community 

colleges’ rich supply of STEM talent is underutilized; hence, reiterating the disparities between 

transfer aspirations and baccalaureate degree attainment and further justifying the urgent need to 

improve community college transfer bachelor’s degree completion rates among women, 

minorities, and disadvantaged students.  

Background of the Problem 

Underrepresentation in STEM: Workforce and Postsecondary Education 

Women, people of color, and low-income minorities obtain bachelor’s degrees in STEM 

fields at disproportionately lower rates than males, Whites, and those from affluent families—

denying fast-growing populations access to living-wage employment and opportunities for 

economic mobility. Representation in the STEM workforce among women and historically 

underrepresented minorities show rates of 6.40% (African Americans), 6.50% (Hispanics), and 

24% (Women), which raises concerns about growing a more diverse and inclusive workforce. 

We know that women and historically underrepresented minorities experience racial, ethnic, and 

gender barriers that impact their trajectory to postsecondary degree attainment in STEM fields—
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consequently hindering their ability to obtain social and economic mobility as a core component 

of the American Dream (AACC, 2011).  

Science and Engineering (S&E) employment in the United States, which comprises 

software developers, computer system analysts, chemists, mathematicians, economists, 

psychologists, and engineers, has grown more rapidly than the workforce overall and now 

represents 5%, or about 7 million of all U.S. jobs. While, between 2003 and 2017, women 

account for approximately half of the college-educated workforce (see Figure 1.1), their 

representation in S&E jobs rose by 0.7 million (see Figure 2.1) and has only seen a 3% increase 

26% to 29% from 2003 to 2017 in S&E employment (NSB, 2019). Individuals from 

underrepresented minority groups showed similar gains in S&E jobs as women, up from 9% in 

2003 to 13% in 2017, but remained low in the college-educated workforce at 17% (see Figure 

1.1). Representation varies further across minority groups and occupations, with Hispanics 

occupying only 7% of S&E jobs and Black occupying only 6% of S&E jobs (see Table 1.1). 

Underrepresented minorities also vary in their presence across S&E, accounting for 10% to 22% 

of the workforce in each broad S&E occupational category (see Figure 1.1). 
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Figure 1.1. Women, underrepresented minorities, Blacks, and Hispanics in S&E and all 

occupations: 2017. 

Notes. Underrepresented minorities include Black, Hispanic, or American Indian or Alaska 

Native individuals. The S&E and all occupations data are for those with a bachelor’s degree and 

above. The U.S. residential population data are for those at all education levels. 

Sources: NCSES, 2017 NSCG; Census Bureau, 2017 ACS public use microdata. Indicators 

2020: Labor Force. 

Underrepresentation and marginalization in the STEM fields is problematic as these 

populations are excluded from careers with the fastest growth, lowest unemployment, and 

highest earning potential (Funk & Parker, 2018; Landivar, 2013). Since community colleges 

serve a large percentage of ethnic minorities, women, first-generation, economically 

disadvantaged students, and other special populations (Cohen et al., 2013; Handel, 2013; Ornelas 

& Solorzano, 2004), they are well-positioned to serve as a gateway and pathway to the STEM 

baccalaureate degree (Jackson et al., 2013). 

https://ncses.nsf.gov/pubs/nsb20198
https://ncses.nsf.gov/pubs/nsb20198
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Table 1.1. Underrepresented minorities in S&E occupations, by broad occupational category:  

2003 and 2017. 

Occupational category and year $ (thousands) Percent (%) share 

Engineering   

2003 137 9 

2017 210 12 

Computer sciences and mathematics   

2003 186 9 

2017 445 13 

Physical sciences   

2003 22 7 

2017 41 11 

Life sciences   

2003 35 8 

2017 59 10 

Psychology and social sciences   

2003 52 11 

2017 145 22 

Notes. Underrepresented minorities include Black, Hispanic, or American Indian or Alaska 

Native individuals. The S&E and all occupations data are for those with a bachelor’s degree and 

above. The U.S. residential population data are for those at all education levels. 

Sources: NCSES, 2017 NSCG; Census Bureau, 2017 ACS public use microdata. Indicators 

2020: Labor Force. 

Community colleges have strengthened their transfer partnerships with 4-year 

universities for the past decade through various initiatives, articulated credits, and dual admission 

programs (Shulruf et al., 2009). These partnerships have increased access for community college 

transfers pursuing a baccalaureate degree. While a large body of research exists on women, low-

income, and minority students who have earned STEM credentials at the community colleges, 

they do not adequately address the transfer experiences among these groups in pursuit of a 

STEM baccalaureate degree. Furthermore, the STEM transfer experience among community 

college graduates, primarily among historically underrepresented students has gathered much 

https://ncses.nsf.gov/pubs/nsb20198
https://ncses.nsf.gov/pubs/nsb20198
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attention by researchers of the past decade examining variables such as students’ transfer 

orientation interaction (Chan & Wang, 2017; Jackson & Laanan, 2011; Wang, 2015; Wang et al., 

2017; Wang & Lee, 2019), academic and social adjustment (Jackson & Laanan, 2015; Reyes, 

2011; Townsend & Wilson, 2006), STEM Identity (Carlone & Johnson, 2007; García et al., 

2020); Jackson, 2013; Rodriguez, Cunningham, & Jordan, 2019; Rodriguez, Hensen, & Espino, 

2019), self-efficacy (Amelink et al., 2015; Britner & Pajares, 2006; Hutchison et al., 2006; 

Hutchison‐Green et al., 2008; Marco-Bujosa et al., 2020; Wang, 2015; Wang et al., 2017), 

persistence (Chan & Wang, 2017; Hurtado et al., 2010; Museus & Liverman, 2010; Packard et 

al., 2011; Packard & Jeffers, 2013; Palmer & Wood, 2013; Toven-Lindsey et al., 2015), STEM 

momentum, (Chan & Wang, 2017; Ford et al., 2015; Olson et al., 2016; Wang, 2015; Wang et 

al., 2017; Zhang, 2019), and Transfer Student Capital (Hagedorn, 2010; Laanan, 2010; Lannon et 

al., 2010; Maliszewski & Hayes, 2020; Pappano, 2006; Starobin et al., 2016; Wang, 2016; Wang 

et al., 2017).  

The variables of interest in this study are STEM momentum and transfer student capital 

(TSC). STEM momentum is the forward push in the early stages of students’ academic trajectory 

within STEM fields (Wang, 2017). TSC indicates how community college students accumulate 

knowledge to negotiate the transfer process, such as understanding credit transfer agreements 

between colleges, grade requirements for admission into the desired major, and course 

prerequisites (Laanan et al., 2010). Despite community college reforms to increase access, 

completion, and transfer success (Wyner et al., 2016), STEM transfer-aspiring students, 

particularly from historically underrepresented groups, continue to navigate the nuances of 

transfer pathways while pursuing an associate degree and transfer to STEM baccalaureate degree 

programs at universities.  
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Statement of the Problem  

The Goodnight Scholars program for transfer at North Carolina (NC) State University, 

funded by a gift from Dr. Jim and Ann Goodnight, targets low and middle-income families from 

North Carolina and is limited to STEM and STEM Education majors explained in the 1920 

Acceptance Agreement-transfers in Appendix G. Goodnight Scholars receive full scholarships 

for four years for first-year students and three years for transfers in addition to programming and 

transfer-specific programming to support their adjustment experiences at the university. 

However, the Goodnight Scholars program for transfers alone cannot conceivably address a 

more significant issue of narrowing the STEM gender and diversity gap among community 

college transfers. 

Women, minorities, and those from low-income families continue to lag their male or 

White counterparts as well as those from more affluent families in STEM credentials (Rochin & 

Mello, 2007). These patterns are consistent with the Goodnight Scholars for transfer population 

on North Carolina State University’s Campus (see Appendix A: Table 3.6). The disparities 

between these groups are exacerbated, considering community colleges enroll more students 

from the historically underrepresented groups than their 4-year counterparts (Packard et al., 

2011). However, a small percentage successfully transfer and complete a baccalaureate degree in 

a STEM field. Full STEM scholarship programs, such as the Goodnight Scholars Program, 

provide access for historically underrepresented students to pursue STEM baccalaureate studies. 

Minimizing financial barriers may only address one of the myriads of challenges transfers 

experience along their trajectory, which raises questions about what else administrators, 

policymakers, community colleges, and their partnering 4-year universities do to improve the 



 

8 

 

transfer student experience—this is also a concern voiced in the Transfer Playbook (Wyner et al., 

2016). 

 While we know the Goodnight Scholars program also provides robust programming and 

enrichment opportunities, we do not know what else is needed to increase opportunities to 

improve STEM baccalaureate completion for females, minorities, and low-income community 

college transfers. Even though women have made gains in baccalaureate STEM credentials 

(IPEDS, 2019), gains made from racially minoritized groups are at risk of high attrition in STEM 

fields are only marginal. Thus, an urgent need for an in-depth exploration of the experiences of 

community college STEM transfers on full STEM scholarships at a 4-year institution is 

warranted (Funk & Parker, 2018). If finances and robust programming are afforded to STEM 

transfer-aspiring students, what other barriers exist along their trajectory that impede their 

success? The results of this study would serve to illuminate the adversities faced by a community 

college female, low-income, and minority students on their trajectories toward STEM 

baccalaureate degree attainment (Chen, 2020; Jackson et al., 2013; Wang et al., 2017). 

Purpose Statement 

The purpose of this study was to understand the community college experience and how 

the support of transfer receiving institutions impact the success of low-and middle-income, 

minority, female STEM transfer students who are full STEM scholarship recipients in pursuit of 

a STEM baccalaureate degree. Additionally, to assess the effectiveness of full STEM scholarship 

programs at 4-year universities, this study aimed to examine Goodnight Scholars experiences for 

transfer on NC State University’s campus.  

This qualitative case study aimed to understand the community college transfer pathway 

experience, particularly once financial barriers are minimized, to discover other barriers present 



 

9 

 

for these students as they pursue a STEM baccalaureate degree in a 4-year university. This study 

examined in-depth the gender and racial experiences among historically underrepresented 

community college STEM transfer students, exploring the barriers faced and overcame along 

their upward trajectory to complete a community college transfer pathway. Posttransfer student 

experiences were examined to determine what other barriers students face after receiving a full 

scholarship to pursue a baccalaureate degree in a STEM field. Financial issues pose a barrier to 

transfer students (Packard et al., 2011; Wang, 2013, 2017), situating them as culturally 

disadvantaged and at-risk in this environment. 

Wang (2020) posits low-income students and students of color who choose to attend 

community colleges due to limited financial resources face severe barriers to pursuing a STEM 

baccalaureate degree. Therefore, equitable financial aid packages are an essential practice for 

transfer receiving institutions to reduce this barrier. Furthermore, suppose these practices aren’t 

examined with scrutiny and addressed. In that case, they may lead to more community college 

students—low-income and students of color (Price, 2004)—being denied access to baccalaureate 

degree attainment in the STEM workforce, where workers earn significantly more on average 

than the typical worker in a non-STEM occupation (Funk & Parker, 2018), denying opportunities 

for economic and social mobility.  

Research Questions 

The following research questions guide this qualitative case study: 

1. Does transfer student capital weaken counter-momentum friction for STEM transfer-

aspiring students from historically underrepresented groups? 
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2. How do community college experiences among historically underrepresented STEM 

transfers impact their success towards completion of a baccalaureate degree, relative 

to: 

a. barriers defined as counter-momentum friction? 

b. transfer student capital? 

This study’s goal is two-fold; to celebrate the qualities or characteristics of students who 

have overcome those barriers and successfully transfer to a 4-year college or university to pursue 

undergraduate studies in a STEM field and uncover the barriers to be more effectively addressed. 

In celebrating their success, this study does not undermine in any way the barriers community 

college students who are female and those among minority groups continue to face along their 

upward trajectory in pursuit of a baccalaureate degree in a STEM field. Despite the removal of 

financial barriers (Wang, 2020), which is one of the most significant obstacles to transfer 

students’ upward mobility, this study hopes to uncover those barriers salient in the findings.  

The pathway navigated by community college STEM aspirants along their upward 

trajectory will be defined using the (Wang, 2017) momentum model, which inherently reflects 

the fluid and complex nature of their success. Additionally, this study hopes to determine the 

nuanced ways pre-and post- STEM transfer-aspiring students lose and gain momentum, as 

defined in Wang’s (2017) theoretical model of momentum for community college student 

success. 

Theoretical Framework 

The theoretical framework of momentum, shown in Figure 1.2, for community college 

student success used in this study, referred to as the momentum model, is an extension of 

Adelman’s academic momentum notion (Wang, 2017). Momentum is used as a metaphor in the 
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community college context. It means how fast a student progresses through the right course and 

program pathways and what is happening within the classroom and students themselves. 

According to Wang (2017), momentum is often adopted in everyday English to refer to forward 

impetus. The momentum model provides a new lens to view how we enable and empower 

community college students to achieve their educational goals— acknowledging that success for 

community college students is particularly fluid and there exist many ways of defining it by 

institutions, programs, instructors, and students themselves (Wang, 2017). 

 

Figure 1.2. The Momentum Model: A Theoretical Model of Momentum for Community College 

Student Success. 

Note. As described by Wang (2017, p. 282). 
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In this study, the momentum model will serve as a holistic approach to studying 

community college student success. The three domains and counter-momentum friction will 

serve as the lens with which the community college transfer experience and the financial support 

from receiving institutions impact the success of low-income, minority, female transfer students 

pursuing STEM baccalaureate programs will be studied. The Curricular domain will serve as the 

lens to examine community college aspiring STEM students’ upward trajectory along a transfer 

pathway leading to completing a two-year degree. The teaching and learning domain will serve 

as the lens to examine their cumulative progress toward the learning and mastery of course work 

toward degree completion and the assessment of their learning processes. The motivational 

domain will serve as the lens to examine the experiences that keep them on track along their 

educational trajectory despite various threats to their forward progress. Additionally, counter-

momentum friction will be used to define the factors and barriers that counteract momentum for 

pre-and-posttransfer community college STEM aspiring students’ completion of a transfer 

pathway and pursuit of a baccalaureate degree in a STEM program. 

Conceptual Framework 

The conceptual framework for this study used Newton’s first, second, and third laws of 

motion as a foundation to understand the phenomena of STEM transfer success. Figure 1.3 

illustrates presumed factors and barriers that build momentum critical to access to STEM 

postsecondary studies for historically underrepresented students (female, minority, and low-

income). Starting early on one of three university transfer pathways, positive academic advising 

experiences, and receiving adequate financial support are presumed to be early STEM 

momentum builders for community college STEM aspiring -transfers. On the contrary, students 

may experience delayed pathway entry, inadequate or negative advising experiences, and lack 
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financial support that serves as friction or barriers acting in the opposite direction as STEM 

momentum. Normal forces are another type of friction introduced in this framework that may 

occur from well-intended institutional or individual supports. Still, they result in unintended 

consequences leaving STEM transfer-aspiring students in a deferred state – momentum is neither 

gained in the right direction nor lost. 

 

Figure 1.3. Early Momentum: Conceptual framework for community college pre- and 

posttransfer student experience. 

As community college STEM transfer-aspirants, Figure 1.4 illustrates the presumed 

academic and social factors they experienced during the remainder of their community college 

trajectory. High self-efficacy in math and science leads to increased persistence and better 

student performance in coursework, building STEM momentum towards transfer pathway 

completion. Consequently, high self-efficacy and positive interaction experiences are important 

academic factors to increase enrollment intensity, enrollment continuity, and achieve more 

desirable course-taking patterns that are more likely to result in timely completion of a transfer 

pathway and higher transfer GPA. Social factors in Figure 1.4 were found in the literature to be 
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momentum builders towards STEM transfer success. Positive interaction experiences between 

STEM transfer-aspiring students and their peers and institutional agents lead to favorable 

outcomes for transfers, particularly women and students of color – fostering a sense of 

belonging, identity, aspirations, and persistence in STEM.  

The social and academic factors illustrated in Figure 1.4 represent a dynamic 

interdependent system where STEM transfer-aspirants acquire and utilize TSC presumed 

necessary to build STEM momentum towards pathway completion during their pre-transfer 

journey. It is also presumed that when transfer-aspirants lack TSC, STEM momentum slows due 

to barriers defined by counter-momentum friction and normal forces. 

 

Figure 1.4. Academic and Social Factors: Conceptual framework for community college pre-and 

posttransfer student experience. 

Figure 1.5 illustrates factors and barriers experienced by STEM transfers at a university, 

assuming financial barriers are significantly minimized during this phase. The factors and 

barriers also represent a dynamic interdependent system driven by interactions and structural and 
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systemic barriers necessary to build momentum toward baccalaureate degree completion in 

STEM fields. 

 

Figure 1.5. Financial Support: Conceptual framework for community college pre- and 

posttransfer student experience. 

Through the conceptual lens of transfer student capital (TSC) and the momentum model, 

Figure 1.6 introduces the conceptual framework. The framework illustrates the factors and 

barriers that historically underrepresented students (female, minority, and low-income) 

experience while navigating the nuanced community college STEM transfer pathways to pursue 

a STEM baccalaureate degree as full STEM scholarship recipients at a university. The 

conceptual framework provides a lens that presumes STEM transfer student capital as a 

mechanism to reduce friction or create momentum as students successfully navigate the STEM 

transfer process. This study explored other factors and barriers that constitute counter momentum 

friction for historically underrepresented students pursuing baccalaureate studies in STEM fields 

by minimizing financial barriers during posttransfer STEM studies.  
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Figure 1.6. Conceptual framework for community college pre- and posttransfer student 

experience. 

Significance 

Community colleges are considered the most affordable option for postsecondary 

credential attainment. Partnerships between community colleges and essential partners 

(secondary schools, universities, and employers) are seen as viable options to reduce student debt 

while increasing access to postsecondary certificates, programs, pathways, and livable wages in 

the STEM workforce. However, community colleges have not delivered on their promise, as 

community college students, particularly from historically underrepresented, marginalized, and 

minoritized groups, have not benefited from the American Dream. This research is necessary 

because it is limited to examining reciprocal equitable STEM transfer pathway partnerships 

between community colleges and transfer receiving institutions and the effect on the pre-and 

posttransfer experiences of low-income, female, and minority students. This study’s nature 

provides a framework to paint a rich picture of the complexities of the phenomenon to be 

explored by unveiling the invisible barriers that exist as community college students navigate the 
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nuances of STEM transfer pathways in pursuit of a baccalaureate degree in a STEM field. 

Additionally, this study will inform system wide policy and practice encouraging community 

colleges and university partners to develop programming that addresses a more equitable STEM 

transfer pipeline, designed to narrow degree attainment gaps, consequently growing a more 

diverse STEM workforce. This study represents a first step in acknowledging these student’s 

lived experiences, using the information they provide to pave the path for social and economic 

mobility in a critical field that will only grow in significance, particularly in the Research 

Triangle! 

Limitations 

The limitations of this study came from a small sample typical in qualitative case studies. 

While small sample size is not necessarily a weakness in a case study, there may be a few 

concerns. For example, a small number of participants may not represent the Goodnight 

Scholars’ population for the transfer program lacking generalization. A case study was used to 

look at what is true for these participants in time, which is very valid. While the findings may not 

be generalizable, they have transferrable potential to similar cohort models. Therefore, the results 

of the research could be skewed due to participants with extreme opinions due to voluntary 

response bias. Additionally, the study will take place on the campus of North Carolina State 

University, demographic or socioeconomic factors may influence this research project’s 

outcome. Finally, due to the short period with which the research will be conducted, a 

longitudinal evaluation will not be possible given the scope of the current study. 

Delimitations 

This study’s scope was controlled by narrowing the context from which the data will be 

collected to that of a single full STEM scholarship program on a 4-year university campus. The 
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location of the institution, North Carolina State University, is a public land-grant research 

university in Raleigh, North Carolina, limited to the scope of this study to an accessible data 

collection region. The participant sampling criteria (STEM aspiring students who complete an 

Associate in Arts (AA), Associate in Science (AS) or an Associate in Engineering (AE) pathway 

from a North Carolina Community College (NCCC), low-income, history of high academic 

achievement, historically underrepresented students) also limited the scope of the participation 

selection. 

Definition of Key Terms 

Community college. For the purpose of this study, community college is defined as a 

postsecondary student enrolled in a 4-year degree-granting institution who attended community 

college through the end of their sophomore year and transferred to a 4-year institution at the start 

of their junior year of studies. 

Institutional agents. High-status, non-kin agents who occupy relatively high positions in 

the multiple dimensional stratification system and who are well-positioned to provide key forms 

of social and institutional support (Stanton-Salazar, 2011). 

Momentum. Community college students’ academic and enrollment behaviors, 

experiences within the classroom, and motivational attributes and beliefs (Wang, 2017). 

Science, technology, engineering, and math (STEM). Undergraduate fields of study in the 

areas of science, technology, engineering, and mathematics. For this study, social sciences were 

not identified as STEM majors 

Transfer receiving institution. 4-year public university accepting Community College 

transfer course credits. 
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Transfer student capital. How community college students accumulate knowledge to 

negotiate the transfer process (Laanan et al., 2010). 

Chapter Summary  

Among U.S. students who earned science and engineering (S&E) bachelor’s degrees 

between 2010 and 2017, about half (47%) had done some coursework at a community college 

and nearly a fifth (18%) earned associate degrees (Khan et al., 2020). The data suggests that 

community colleges are a viable resource for reducing one potential barrier to minority groups 

entering the STEM workforce by increasing educational attainment levels among these groups.  

To maintain STEM’s strength and vitality in the United States, many young minority 

students must succeed in educational pathways to succeed in STEM fields. Community colleges 

play a critical role in narrowing the attainment gap of minority groups underrepresented in 

STEM fields (Crisp & Nuñez, 2014; Olson & Labov, 2012). Community colleges are well-

positioned to be hubs for STEM capable degrees as they are traditionally geographically well 

dispersed and have smaller class sizes than 4-year universities. They are the primary 

postsecondary access point for nontraditional students, including students of color, first-

generation, low-income, and adult students (Palmer & Wood, 2013).  

The STEM workforce’s diversity gap widens among a steadily increasing population in 

the community colleges, who traditionally enroll a disproportionately large diverse student 

population. This enrollment pattern holds for community college STEM transfer-aspiring 

students. Completion of community college transfer pathways among historically 

underrepresented groups remains discouragingly low (NSB, 2019). While numerous students 

have examined community college STEM pathway success, little is known about the experiences 

of those who successfully transfer into STEM programs in pursuit of a baccalaureate degree as 
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STEM credentials among women, low-income, and minorities continue to lag credentials earned 

among Whites and those from more affluent families. The research on community college STEM 

pathway success among historically underrepresented students will add to the body of literature 

on how this group has persisted, gained, or lost momentum in pursuing STEM baccalaureate 

degrees.  

Examining the experiences of those who have successfully transferred into STEM majors 

in pursuit of a baccalaureate degree could provide insight into the nuances of community college 

STEM pathway transfer articulation agreements. Furthermore, this research provided 

information about the strengths of current community college STEM transfer partnerships and 

institutional characteristics that serve as barriers to upward STEM transfer momentum among 

historically underrepresented students. Therefore, post-graduation success should be the primary 

measure of these partnerships to ensure community colleges fulfill the mission of the transfer 

function. 
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CHAPTER 2: LITERATURE REVIEW 

Overview 

This literature review focuses on five areas of STEM fields. The chapter commences with 

an examination of the national landscape analysis trends in postsecondary degree attainment and 

the STEM workforce. The chapter addresses how racial, ethnic, and gender diversity in STEM 

indicate the urgent need to narrow the gaps in degree attainment and achieve a more diverse 

workforce. Concerning STEM degrees and careers at the 2-year college and bachelor’s degree 

levels, this chapter includes a transition from the literature to the role of community colleges in 

narrowing postsecondary degree attainment among historically underrepresented groups and 

gender and racial/ethnic disparities in the STEM workforce. The literature review also includes 

the significance of promoting diversity and inclusiveness in the workforce to improve the 

recruitment and retention of STEM talent. This review then presents the literature of the history 

of community college articulation agreements and credentials, focusing on NCCC transfer 

pathways and partnerships that show the role of community colleges in building equitable STEM 

transfer pipelines for transfer-aspiring STEM students. While focusing on STEM credentials, 

pathways, and careers, the chapter then presents the literature on STEM programs in community 

colleges, perceptions of these programs and STEM careers, and the transfer function’s potential 

to narrow gender and diversity gaps in STEM baccalaureate program participation. 

The chapter addresses the barriers and momentum-builders by race/ethnicity, gender, and 

socioeconomic status, as well as the impact of scholarship programs on student access and 

success. Scholars have sought to understand the experiences of pre- and posttransfer community 

college-aspiring STEM students from historically underrepresented groups by studying 

persistence, interactions, and GPA as factors of retention, completion, and student success 
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measures and outcomes with a focus on equity. Finally, the chapter concludes with a review of 

the research on developing a theoretical framework for the phenomenon of the success of 

community college STEM pre- and posttransfer students. 

National Landscape of STEM 

Scholars have long attributed the inability of the United States to achieve STEM 

workforce diversity goals to the failure of the academic “pipeline” in maintaining a steady flow 

of students from historically underrepresented groups (Estrada et al., 2016). Economic 

projections have indicated the need for approximately one million more STEM professionals 

than the United States will produce at the current rate over the next decade if the country retains 

its historical preeminence in science and technology (Olson & Labov, 2012). Over the past 

decade, there have also been concerns about the adequacy of the STEM workforce. Numerous 

reports have shown the growing interest of policymakers and industry leaders in the shortage of 

the STEM workforce necessary for sustaining the innovative enterprise, global competitiveness, 

and national security of the United States (Diekman & Benson-Greenwald, 2018; Lundy-Wagner 

& Chan, 2016; Rochin & Mello, 2007). Scholars have projected the occupations in STEM fields 

to increase by 8% over the next decade (2019 to 2029), almost doubling the rate of increase for 

non-STEM occupations (U.S. Bureau of Labor Statistics, 2020). At this projected growth rate, 

U.S. higher education institutions must focus on the STEM credentials awarded to students from 

minority populations. The disparities in the U.S. STEM workforce among women and 

underrepresented minorities are significant concerns.  

Women have made gains in representation in the STEM workforce over the past 25 

years. However, according to Funk and Parker (2018), women remain strongly underrepresented 

in some STEM clusters, notably in computer (25%) and engineering (14%) jobs. Blacks and 
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Hispanics are also minorities underrepresented in STEM occupations relative to their share in the 

U.S. workforce. The percentage of Blacks working in STEM jobs increased from 7% in 1990 to 

9% today, with Blacks comprising 11% of the current U.S. workforce. Hispanics have increased 

from 4% to 7%, while their share of the U.S. workforce increased from 7% in 1990 to 16% in 

2018 (Funk & Parker, 2018). Individuals with low incomes, women, and minority groups are 

untapped resources (Perna et al., 2010; Wang, 2020) for addressing the employment gap in the 

STEM workforce and meeting diversity goals. 

Community colleges in the United States provide educational access to nearly half of the 

nation’s undergraduates (Miller et al., 2020). Community colleges offer vital postsecondary 

access to historically underrepresented students from low-income, immigrant, or first-generation 

minority backgrounds (Bailey, Jaggars, & Jenkins 2015). Therefore, addressing national 

concerns about the STEM pipeline requires focusing efforts on the nation’s more than 1,000 

community colleges. Due to their large and diverse enrollments, community colleges are an 

important part of building the STEM workforce and improving the access and success of youth 

and adults in college settings (Palmer & Wood, 2013). 

Diversity in STEM Fields 

A more diverse workforce in STEM fields enables women and other underrepresented 

groups to reap the benefits of the relatively high salaries of scientists and engineers. A diverse 

STEM workforce could also result in innovations in science and engineering, as people from 

different backgrounds bring diverse approaches to problem-solving in classrooms and 

laboratories and at work to improve daily life (Rosser, 2012). However, women and other 

underrepresented minorities experience inequities in the STEM workforce, such as gender and 

race discrimination, sexual harassment, stereotypes, income disparities, and racism (Funk & 
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Parker, 2018). Such inequities could result in slow advancement into executive leadership 

positions. 

Women and Minority Leadership in STEM Fields: Diversity and Inclusion 

Researchers have examined the representation of women in top leadership positions to 

determine the root causes of gender gaps. Gender gaps are a more serious issue within STEM 

fields than in other sectors. The underrepresentation of women in top STEM leadership positions 

has resulted in the broader gender diversity gap. According to the Association for Women in 

Science (AWIS; 2019), gender and racial disparities in leadership positions remain pervasive in 

STEM. Promoting a diverse and inclusive environment in an organization has many benefits for 

successful recruitment and talent retention. Organizations with higher levels of gender diversity 

and human resources policies and practices focused on diversity tend to have lower employee 

turnover levels (Catalyst, 2020). Furthermore, women are more likely to express interest in an 

organization and perceive it as fair when they have representation in many top management 

positions (Cooper & VandenBos, 2013). 

Stereotypes 

Workforce. The equal representation of women and minorities in STEM fields remains a 

challenge, particularly in the United States. Despite the benefits of diversity in leadership, U.S. 

organizations have not adequately addressed the barriers that women, especially women of color, 

encounter while pursuing STEM leadership roles (AWIS, 2019). Over the past decade, scholars 

have criticized the underrepresentation of women and minorities in STEM fields, particularly 

their limited numbers in critical decision-making and STEM roles. The skills and expertise of 

women and minorities remain underutilized with little power or influence on policies and 

practices.  
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Gender stereotypes often correlate with the decreased representation of women in STEM 

jobs due to discrimination, pay gaps, poor representation, sexual harassment, and little 

advancement to high-level positions. A study with Photovoice, a participatory action research 

method, focused on the themes of women’s experiences in traditionally male-dominated fields 

such as STEM. Forty-six female graduate students and postdoctoral fellows in STEM completed 

a Photovoice activity in small groups. Following coding of the participants’ descriptions of their 

experiences and future aspirations in STEM leadership for themes across groups, three 

complementary frameworks emerged from the Photovoice narratives: career motivation, barriers 

to participation, and buffering strategies. Gender stereotypes were a theme in one of the three 

theoretical frameworks (barriers to participation). The participants often felt the need to adapt 

their leadership styles to situations. For example, they strove to act authoritatively and mask their 

emotions in a male-dominated environment instead of acting less threatening among women 

(Amon, 2017). The findings provided a basis for understanding the complex ways gender 

stereotypes emerge in organizations and the bottom-up strategies women in STEM use to cope 

with workplace challenges. The study also addressed how gender stereotypes manifest and their 

impact on women in male-dominated careers. One in five STEM workers identified negative 

stereotypes and coworker treatment impacting their success (Funk & Parker, 2018).  

Undergraduate Studies. College students from marginalized groups in STEM programs 

often struggle with stereotypes and unfair judgments, and they sometimes suffer devastating 

consequences when they receive praise for defying stereotypes (McGee, 2018). Stereotyping can 

be contradictory when race-based stereotypes indicate high-achieving Black and Asian STEM 

college students’ experiences. McGee (2018) found that Black students who achieved high 

grades faced shocked classmates, whereas Asian students who received similar grades (high but 
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not the highest in the class) received mockery and anecdotes about presumed failure in relation 

to their racial group. Stereotypes could cause classmates to set Blacks and Asians against each 

other and contribute to the discrimination experienced by the members of both groups.  

Discrimination and Sexual Harassment  

Women in STEM are more likely to say they have experienced discrimination in the 

workplace than women in non-STEM jobs (50% versus 41%, respectively). Women may feel the 

need to prove themselves to receive respect from their coworkers, and they believe their gender 

presents an obstacle to their success at work. Members from different racial and ethnic groups 

have also reported experiencing various types of racial/ethnic discrimination. According to Funk 

and Parker (2018), Blacks in STEM jobs experience more racial/ethnic discrimination (62%) 

than other minorities in STEM positions (44% of Asians, 42% of Hispanics, and just 13% of 

Whites). Women in STEM and non-STEM jobs are equally likely to report having experienced 

sexual harassment at work. Additionally, women from both groups are less likely than men to 

think that women are “usually treated fairly” for promotions at work (Funk & Parker, 2018). 

Intersectionality of Racial/Ethnic and Gender Disparities in STEM Fields 

Understanding the underrepresentation of women and racial minorities in STEM requires 

examining racial and gender biases and how they intersect. Gender and racial stereotypes can 

have an impact on the advancement of STEM scholars. One study showed that Black or Latinx 

women and men candidates applying for postdoctoral positions in their fields received the lowest 

employability ratings compared to Asian and White candidates. Underlying prejudice is a likely 

contributor to the gap in the advancement of women and minorities in STEM. Eaton et al. (2019) 

found that STEM professors tended to evaluate the curriculum vitaes of male postdoctoral 
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candidates favorably. The STEM professors demonstrated racial biases toward Black candidates 

and considered Asians and Whites more competent.  

Thomas and Erdei (2018) conducted a qualitative and quantitative systematic review to 

investigate the key factors associated with the recruitment, retention, and career attainment of 

undergraduate students from underrepresented backgrounds in STEM fields. They suggested that 

stereotype threat could cause disruption and impairment to academic performance, particularly 

for the students in undergraduate STEM programs. Stereotype threat is the experience of being in 

a situation where one faces judgment based on societal stereotypes about one’s group (Spencer et 

al., 1999). Thomas and Erdei (2018) found four distinct factors associated with the improved 

STEM recruitment, retention, and related career attainment for undergraduate students from 

underrepresented backgrounds: identification, environment, capital, and process.  

Thomas and Erdei (2018) used the stereotype threat reduction framework (STRF) for 

colleges and universities. The purpose of the STRF is to assist college educators and 

administrators with understanding the various mechanisms for mitigating stereotype threats for 

undergraduate students. The researchers’ goal was to promote the success of undergraduate 

STEM programs for students from underrepresented backgrounds to ultimately increase their 

representation in STEM career fields.  
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Figure 2.1. North Carolina community college and the university of North Carolina transfer 

student data by degree category. 

Adapted from “Associate in Applied Science Transfer and Articulation: An Issue of Access and 

Equity” by M. M. D’Amico, L. M. Chapman, and S. Robertson, 2020, Community College 

Journal of Research and Practice. Copyright 2018 by the University of North Carolina System. 

STEM Programs 

The Education to STEM Workforce Continuum 

Cultivating and sustaining the interest of community college-bound underrepresented 

minority students who want to enter STEM fields is an essential first step toward a viable STEM 

pathway. Community college students in STEM have received minimal empirical attention. 

Therefore, a need exists to examine the transfer pathways that influence the STEM aspirations of 

students seeking entry into postsecondary education via community college. Cultivating and 

sustaining the interest of potential college-bound students interested in STEM fields is a way to 

build equitable access for these students’ viable STEM pathways. However, the heterogeneous 

impacts of various policies and practices may either obstruct or contribute to the participation of 
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underrepresented racial and ethnic minorities in STEM (Palmer & Wood, 2013). Transferring 

from community colleges to 4-year universities presents challenges, particularly for students 

with low income and students of color. The challenges of transferring occur for many reasons, 

including credit mobility, weak articulations, and other aspects of the transfer process. Therefore, 

the historical trends in transfer policies are an important lens to addressing the challenges of 

transferring from community to 4-year universities. 

Community College Pathways 

Historical Trends Shaping Articulation and Transfer 

The earliest records of transfer and articulation may date back to the late 19th century. In 

1896, University of Chicago President William Rainey Harper spoke about dividing the 

university into junior and senior college divisions with transfer agreements between the two 

divisions (Kintzer, 1996). In the 19th century, a group of university presidents and trustees 

suggested placing the responsibility of general education for young people in junior colleges. 

They insisted that becoming true research and development centers would require the 

universities to no longer provide lower-division preparatory services. Harper and other educators 

suggested that universities provide higher-order scholarship, and lower schools provide general 

and vocational education to students through the ages of 19 or 20 (Cohen et al., 2013). 

Articulation and transfer in education cover most of the 19th century, beginning with 

Harper and Charles McLane, Alexis Lange, and James Angell. Harper later promoted the 6-4-4 

Plan to integrate high schools, colleges, and 4-year junior colleges (Harbeson, 1948). 

Articulation consists of the totality of services for students transferring throughout higher 

education. Transfer comprises the formulas developed to exchange credits, courses, and curricula 

(Kintzer, 1996). According to Taylor and Jain (2017), eight transfer patterns currently exist: 
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vertical transfer, lateral transfer; reverse transfer; reverse credit transfer; swirlers and alternating 

enrollees; concurrent enrollees, co-enrollment, double-dipping, and simultaneous enrollees; dual 

credit and dual enrollment; and transient. The vertical transfer pathway (i.e., the transfer from a 

2-year to 4-year college or university) is a critical function of the U.S. higher education system 

(see Table 2.2, Appendix A). 

Koos conducted the first research on the success of junior college graduates moving into 

universities, finding those students performed as well as “native” university students (Kintzer, 

1996). In the early 19th century, McDowell defined the collegiate function as “meeting the 

entrance requirements of professional schools.” In the early decades of the 19th century, the 

transfer function was a comparatively simple enterprise that consisted of high school graduates’ 

vertical transfer from junior colleges to universities. Today, the mission statements of nearly all 

community colleges indicate their role in the transfer function. The transfer function enables 

students to begin college at 2-year institutions and then transfer to 4-year colleges or universities 

(Hagedorn et al., 2010). Though imperfect, the upward transfer function is vital in broadening 

access to STEM baccalaureate programs for historically underserved students (Kisker, 2007). 

The early decades of the 19th century included establishing national commissions, private 

organizations, and accrediting associations. The establishment of these entities resulted in further 

attention to articulation and transfer, leading to the Carnegie Unit’s widespread adoption and 

formulas for credit transfer. The themes of articulation and transfer include improving the scope 

and individual numbers of disadvantaged groups, particularly ethnic minorities; providing equal 

access to education for underrepresented groups; and strengthening associate degrees. The 

responsibility for remediation has shifted in practice from universities to community colleges 

(Kintzer, 1996).  
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After their creation at the beginning of the 20th century, the central mission of public 

junior colleges was transfer education. Students who desired baccalaureate degrees could attend 

2-year colleges for their first 2 years of undergraduate studies and transfer to a 4-year college 

with an Associate of Arts (AA), which was a transfer degree. According to Townsend and 

Barnes (2001), the transformation of junior colleges into community colleges occurred during 

the 20th century, resulting in the creation of additional associate degrees, including the Associate 

of Applied Science (AAS) and the Associate of Science (AS). 

Transfer Pathways 

The community college pathway to obtaining credentials consists of obtaining 

certificates, diplomas, and associate degrees. Certificates are a benchmark for ensuring that an 

individual possesses the qualifications needed for employment in a particular occupation or 

occupational specialty. Associate degrees are 2-year, full-time programs after high school with 

the main purpose of employment or advancement in a specific career (Kim & Tamborini, 2019). 

Community and technical colleges are the primary providers of associate degrees; 75% are 

vocational for business technologies and health, public, and engineering technologies (Leigh & 

Gill, 1997). A community college is any not-for-profit institution regionally accredited to 

provide an AA or AS as its highest degree (Cohen et al., 2013). Broadening access and 

opportunities for students of color, first-generation students, and students with economically 

disadvantaged backgrounds is a step toward strengthening community colleges’ upward transfer 

function. Partnerships across educational sectors are means of broadening educational access and 

opportunities for these students. Partnerships across institutions in other educational sectors are 

vital and innovative ways of leveraging resources and effectively increasing postsecondary 

educational attainment.  
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Dual Enrollment Pathways 

Community colleges eventually expanded toward secondary schools via early college 

high school initiatives that provide accelerated programs for attaining high school diplomas and 

associate degrees (Cohen et al., 2013). The goal of cooperative innovative high school programs 

and Career and College Promise Initiatives is to increase postsecondary access for students of 

color, students from economically disadvantaged backgrounds, or first-generation college 

students. The Bill & Melinda Gates Foundation and statewide initiatives provide the means for 

improving postsecondary access for these student populations. Despite these efforts, 

postsecondary enrollment and attainment have not differed significantly across specific 

demographic characteristics, such as gender, race/ethnicity, or eligibility for free or reduced-

price lunch (Berger et al., 2010). 

Community College Transfer Pathways 

In this study, the following discussions only address transfer associate degrees. The goal 

of the transfer associate degree (TAD) is to improve the efficiency and effectiveness of the 

transfer process through statewide articulation agreements and policies for limiting universities’ 

abilities to impose additional requirements for students (Cohen, 2012). Community colleges 

provide the following types of TADs: AA, AS, Associate of Applied Science Degree (AAS; Noy 

& Zeidenberg, 2017; Spencer, 2019; Townsend & Barnes, 2001), and Associate in Engineering 

(AE; Grote, 2020). 

Credit Mobility 

Transfer associate degrees are statewide pathways or degree programs that enable 

students to earn associate degrees from community colleges and transfer seamlessly into state 

universities with junior status (Cohen et al., 2013). In community colleges, the AAS or other 
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credentials, including certificates or diplomas, are the programs used to prepare students for 

STEM occupations that individuals can enter with subbaccalaureate credentials (Townsend & 

Barnes, 2001). These programs include engineering technologies, computer and information 

sciences, science technologies, and agriculture. Some statewide policies allow AAS program 

credits to transfer; however, this is a less common provision across many states. Many states 

have policies for strengthening the credit mobility (i.e., transferring credits from a sending to a 

receiving institution) of students with AA and AS degrees. Issues with credit mobility could 

result in the loss of credits when a transfer student’s course credits are not accepted at the 

destination institution (Hodara et al., 2016). TAD policies have two principal functions: to 

guarantee credit transfer for the students earning associate degrees and encourage completion of 

the AA and AS degrees for a seamless transfer to a 4-year university partner (Brink, 2017; 

Spencer, 2019). 

North Carolina Community College Transfer Pathways 

Through articulation agreements to transfers, The North Carolina Community College 

System (NCCCS) provides various options for obtaining credentials and a transfer to a 4-year 

university for a baccalaureate degree (The University of North Carolina System, 2020). The 

Comprehensive Articulation Agreement between the University of North Carolina and the 

NCCCS provides students transferring from 2-year to 4-year colleges a pathway from the AA 

and AS degrees into baccalaureate programs. The agreement requires that transferring students 

must graduate from the community college with an AA or AS degree and have an overall grade 

point average (GPA) of at least 2.0 on a 4.0 scale and a grade of C or better in all CAA courses 

(NCCCS, 2020).  
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Launched in 2015 through the Engineering Pathways, the Uniform Articulation 

Agreement for Associate in Engineering was a joint project of the NCCCS and the University of 

North Carolina engineering programs. The agreement enables students transferring to a 4-year 

university from a community college to pursue a Bachelor of Science in Engineering (BSE). The 

AE-to-BSE program enables students who have graduated from NCCC AE programs with GPAs 

of at least 2.5 and a grade of C or better in AE courses to transfer 60 semester hours of academic 

credit upon admission to a University of North Carolina institution (NCCCS, 2020).  

However, the CAA and UAA agreements currently fall short for AAS transfers. The 

agreements focus on course-by-course transfers, resulting in the limited transferability of hours 

applicable toward baccalaureate degrees and negative impacts on credit mobility. However, 

North Carolina has several agreements relevant to the AAS transfer discussion (D’Amico et al., 

2020). Community colleges may form bilateral articulation agreements for transferring specific 

AAS degrees into applied programs with university partners. 

 According to Bender (1991), the enrollment trends from North Carolina community 

colleges with transfer programs (AA, AS, and AAS) account for approximately one-third of the 

AAS community college population in the UNC system. From 2007 to 2017, AAS pathways in 

North Carolina have had a 141% increase in transfer students entering University of North 

Carolina (UNC) System institutions; thus, this pathway is the fastest-growing segment in the 

transfer population (see Figure 2.1). The rapid increase in the transfer population shows the 

importance of AAS articulation policies (D’Amico et al., 2020). Leveraging the transfer function 

by extending transfer articulations to include AAS degrees could be a viable option for 

broadening the educational access of historically underrepresented minorities for specialized 

STEM baccalaureate degrees on university campuses—a social justice imperative. 
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STEM in Community Colleges 

Increasing the diversity of STEM undergraduate recipients requires focusing on 

increasing the numbers of underrepresented female and racial and ethnic minority students 

attending and successfully transferring to community colleges. Building the groundwork at a 

community college could be a viable and alternative means of obtaining 4-year baccalaureate 

degrees in STEM and increasing underrepresented students’ access and persistence in STEM 

(Palmer & Wood, 2013). Empirical research on STEM education at the postsecondary level has 

focused on 4-year institutions; thus, community colleges and their students remain 

underrepresented in the literature (Wang, 2013). An essential strategy for increasing the number 

of STEM graduates is promoting the community college transfer pathway for obtaining STEM 

baccalaureate degrees. 

 Community colleges could have a significant effect on the growth and diversification of 

the STEM enrollment and workforce. Community colleges have a long history of providing 

enrollment for underrepresented students, including students of color, first-generation students, 

and nontraditional-aged students (Cohen et al., 2013). Research on community college STEM 

education has focused on the unique role of community colleges in STEM education. 

Community colleges are means of broadening participation among students from low-income, 

female, and minority populations transferring to universities to pursue STEM baccalaureate 

degrees (e.g., Jackson & Laanan, 2011; Reyes, 2011; Starobin & Laanan, 2008; Wang, 2013). 

However, the transfer rates of these student groups in STEM fields remain low despite efforts to 

revise articulations and increase cross-sector partnerships. 
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Perception of STEM Programs  

Some strategies have been successful means of increasing the representation of 

underrepresented and minoritized groups in undergraduate STEM programs at 4-year universities 

(Allen-Ramdial & Campbell, 2014). However, the perceptions of faculty, administrator, and 

program staff could have an impact on the effectiveness of these strategies for improving the 

recruitment and retention of underrepresented student groups (Castro, 2014; Gandhi-Lee et al., 

2015; Mack et al., 2020). Strategies to improve the retention of undergraduate STEM students 

could contribute to the perpetuation of deficit models. Many strategies are workaround efforts 

focused on “fixing” students rather than the sociopolitical and institutional systems and 

structures contributing to their exclusion from STEM (Mack et al., 2020). The following sections 

present the literature on the perceptions of institutional agents as a strategy for improving the 

recruitment and retention of underrepresented and minoritized populations in STEM programs. 

Faculty Perceptions: Recruitment and Retention 

The literature suggests that faculty seem to be unaware of the actions they might take to 

positively influence STEM recruitment and retention at the postsecondary level (Orgill et al., 

2017). Faculty unaware of the national concerns related to STEM education may focus more on 

enrollment in their courses. Many faculty members may not realize the need for more STEM 

graduates or may lack the urgency needed to focus on workforce outcomes because of perceived 

uncertainty of the job market. Labor market data usage could enable faculty members to help 

students make informed decisions about program choices and increase their awareness of the 

urgent need to narrow diversity gaps in STEM fields.  

Faculty may have skewed perceptions of students’ intent to enter STEM fields. Some 

faculty members may believe that students do not choose to enter or remain in STEM fields 
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because they have negative perceptions about STEM fields or lack the dedication, training, or 

familial support needed to succeed (Orgill et al., 2017). However, some faculty may perceive 

that students possess the skills needed for success in STEM fields that fall into two categories: 

(a) developable skills, such as problem-solving abilities, mathematics abilities, and the ability to 

communicate effectively via written and oral means; and (b) innate characteristics, such as 

curiosity, inquisitiveness, work ethic, positive attitude, and engagement (Gandhi-Lee et al., 

2015). 

Some faculty members may not perceive themselves as playing active roles in STEM 

recruitment and retention. However, Gandhi-Lee et al. (2015) argued that faculty provide 

important perspectives for issues related to postsecondary STEM recruitment and retention 

because of their expertise in successfully navigating the STEM educational pipeline. The faculty 

members who recognize that they could influence STEM recruitment and retention tend to focus 

on secondary outreach efforts instead of pedagogical practices in the classroom (Orgill et al., 

2017).  

Faculty perceptions of STEM, personal knowledge, and understanding of that knowledge 

intrinsically link to the effectiveness of their STEM delivery in the classroom (Bell, 2016). Mack 

et al. (2020) presented a professional development model for fostering culturally responsive 

pedagogy (CRP) among STEM faculty to support the recruitment and retention of diverse 

students in STEM. Bell (2016) posited that teachers’ perceptions of STEM influence how they, 

as learners, develop their understanding of STEM and teach STEM disciplines. Effective 

professional development programs are a way to increase faculty skill level and confidence with 

implementing CRPs in STEM disciplines. Through CRPs, the Teaching to Increase Diversity and 

Equity in STEM (TIDES) faculty professional development program researched by Mack et al. 
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suggests that participation results in improved faculty perceptions and self-efficacy in 

pedagogical reform. TIDES is a proven practice of professional development useful for fostering 

the CRP of STEM faculty for increased support for the recruitment and retention of diverse 

students in STEM (Mack et al., 2020). 

Deficit-Mindedness 

According to Castro (2014), deficit discourses among program staff enable the 

reproduction of discriminatory perceptions of underrepresented students in STEM program 

recruitment and retention efforts. Castro argued that the genetic inferiority theory and cultural 

deprivation theory frame educational deficit thinking. According to Castro, the genetic inferiority 

theory presents the false biological premise that individuals who hold less social, economic, and 

cultural power or do not belong to the ethno-racial majority inherently possess inferior 

capacities. This inferiority remains omnipresent during white faculty interactions with students 

of color. McCoy et al. (2015) found that White faculty members in STEM disciplines often 

engaged with students of color “from a harmful ‘colorblind perspective,’ representing a refusal to 

acknowledge the role that race and skin color play in a student’s lived experience” (p. 1). This 

finding suggests that some White faculty members in STEM disciplines who work closely with 

students of color describe their students as academically inferior, less prepared, and less 

interested in pursuing research and graduate studies while ignoring structural causes.  

The literature has indicated the need for faculty members to engage in effective 

professional development to improve their abilities and understand the contextual factors that 

produce those needs, particularly among community college STEM transfers. Research shows 

the urgent need for more diversity among STEM faculty in higher education sectors to shift 

mindsets to equity-mindedness. According to McNair et al. (2020), equity-mindedness is  
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A mode of thinking exhibited by practitioners who are willing to assess their own 

racialized assumptions, to acknowledge their lack of knowledge in the history of race and 

racism, to take responsibility for the success of historically underserved and minoritized 

student groups, and to critically assess racialization in their own practices as educators. 

(p. 20) 

Cultural deprivation theory suggests that ostensible student deficiencies are not 

biologically inherent traits; rather, they result from an impoverished culture that causes an 

individual to suffer. Deficit-mindedness frames the recruitment and retention programming, 

particularly for STEM, for students of color at predominantly White institutions. Deficit-

mindedness is the dominant paradigm used to design such programming. Student affairs 

professionals are well-positioned to shift educational deficit thinking, particularly at 

predominantly White institutions (Castro, 2014). Rejecting educational deficit thinking is a vital 

step toward improving the access, support, and completion of baccalaureate STEM programs at 

universities for female and ethnic minority students.  

Perception of STEM Careers 

A growing need exists for diverse students to pursue STEM fields and careers (Funk & 

Parker, 2018) to fill the demand for professionals in the STEM workforce (U.S. Bureau of Labor 

Statistics, 2020). An abundance of literature has focused on the need to recognize the indicators 

for perceptions of STEM careers in the K–12 sector to strengthen the pipeline for STEM fields 

(e.g., Christensen et al., 2014; Emembolu et al., 2020; Vela et al., 2020). Students’ dispositions 

and aspirations for STEM careers are important indicators of interest in STEM career paths 

(Christensen et al., 2014; Vela et al., 2020). Female students at the secondary level show higher 
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STEM career aspirations and dispositions for STEM careers than their male counterparts 

(Christensen et al., 2014; Knezek et al., 2015). 

The literature has shown indicators of female students’ favorable perceptions of STEM 

careers at the secondary level. However, studies at the postsecondary level have indicated 

otherwise (Kelly et al., 2019), a finding that aligns with the persistent gender gap in STEM 

credentials and the workforce (see Table 2.1). A variety of factors, such as social support, 

science identity, and self-efficacy, could have an impact on students’ perceptions of STEM 

careers across gender and racial or ethnic groups (Buday et al., 2012; Heilbronner, 2011; Kelly et 

al., 2019; Nealy & Orgill, 2019).  

Kelly et al. (2019) sought to identify whether female students believed they associated 

with the culture. The researchers found the female STEM undergraduates believed that social 

bias, imbalanced work and family life, and lack of role models were the main reasons for the 

underrepresentation of women in STEM professions and leadership positions. In contrast, Buday 

et al. (2012) found that both men and women had strong perceptions of STEM careers, 

particularly science, when they had the social support of family, friends, and professors.  

According to Nealy and Orgill (2019), limited research has addressed the science identity 

of underrepresented minority (URM) postsecondary STEM students. Nealy and Orgill defined 

URMs in their study as the African American, Hispanic, Native American/Alaskan Native, and 

Pacific Islander and female individuals underrepresented in the STEM workforce. An association 

may exist between science identity and perceptions of STEM careers (Hazari et al., 2013). Nealy 

and Orgill developed a model (see Figure 2.8) of the minds of URM STEM students. The model 

consists of the natural science identity traits, science affinity practices, and discursive science 

identity products of a scientist that URM STEM students believe they may possess. The model is 
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a way to understand URM STEM students’ science identities and how they perceive themselves 

as scientists for future STEM careers. 

STEM in Transfer 

Community colleges are institutions well-positioned to narrow the postsecondary 

attainment gap in STEM fields. Community colleges can influence the STEM workforce’s 

growth and diversification, as they provide enrollment for diverse students—those most 

underrepresented in STEM fields—by the hundreds of thousands (Packard & Jeffers, 2013). The 

transfer function of community colleges can increase the representation of historically 

underrepresented groups in pursuit of baccalaureate degrees in STEM fields and narrow the 

gender and diversity gaps within the population of baccalaureate recipients in STEM 

(Wickersham & Wang, 2016). The research provides an in-depth understanding of the 

community college pre- and posttransfer STEM pathway experience. Scholars have examined 

the factors that contribute to and obstruct the momentum of the trajectories of historically 

underrepresented student populations in STEM. 

Achievement Gaps in STEM 

Race/Ethnicity  

People of color in the United States remain underrepresented and underserved in the 

STEM community. People of color have the lowest STEM degree attainment rates and jobs in 

STEM fields than any other minority group. Among the group of people of color, Blacks, 

Hispanics, Pacific Islanders, and American Indians/Alaska Natives have the lowest participation 

in postsecondary STEM programs and the STEM workforce of all populations. Asians and 

Whites remain overrepresented in most STEM occupations (see Table 2.1).  
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Table 2.1. Disaggregated population by science and engineering associate and bachelor’s 

degrees and STEM workforce. 

Demographic group Proportion of 

population 

with S&E 

associate’s 

degreesa 

Proportion of 

population 

with S&E 

bachelor’s 

degreesa 

Proportion of 

population in 

S&E 

occupationsa 

Proportion of 

population in 

STEM 

workforceb 

Black and African 

American 

11% 9% 5.60% 6.40% 

Hispanic 27.50% 14.80% 7.50% 6.50% 

American Indian or 

Alaskan Native 

1.10% 0.50% 0.20% 0.40% 

Native Hawaiian or 

Pacific Islander 

0.50% 0.20% 0.30% 1.40% 

Asian 8.60% 10.60% 19.80% 14.50% 

Whites 47.80% 60.90% 65% 70.80% 

Male 53.70% 50.60% 60.20% 76% 

Women 46.30% 49.40% 39.80% 24% 

Note. aNational Science Board, 2019. bLandivar, 2013. 

According to the National Science Board (2019), although women have comparable 

representation in the attainment of associate and bachelor’s degrees in science and engineering 

fields as men males, they remain underrepresented in the science and engineering (S&E) and 

STEM workforces. Blacks and African Americans, American Indian or Alaskan Native, and 

Native Hawaiian or Pacific Islander individuals are disproportionately underrepresented in S&E 

postsecondary attainment and the S&E workforce. Similarly, women and people of color are 

underrepresented in the STEM workforce (see Table 2.1). 

The disproportionate lack of participation of women and people of color in STEM is a 

problem because STEM workers earn significantly more than non-STEM workers (Funk & 

Parker, 2018). If these current trends continue, the members of traditionally underrepresented 

and marginalized populations overrepresented in community colleges (Hagedorn & Purnamasari, 
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2012) will be less likely to reap the benefits of participating in the STEM workforce and narrow 

the gender and diversity gaps in STEM fields. A need exists to review the literature of the 

community college STEM transfer pathway experiences of historically underrepresented groups 

to understand the nuances of the transfer process that are barriers to STEM baccalaureate degree 

attainment. 

STEM Identity 

STEM identity consists of how one understands and positions oneself within the 

STEM culture and the recognition one receives from others in that community (Rodriguez et al., 

2019). García et al. (2020) posited that leaders of 4-year institutions should find ways to 

recognize transfer students for their academic success to maintain the momentum needed to 

persist in attaining STEM degrees and develop STEM identities.  

García et al. (2020) used the science identity theory to explore how the tenets of science 

identity enable Black students to develop science identities and transition from community 

colleges to 4-year institutions. The researchers found several factors positively impact Black 

community college students pursuing STEM degrees: recognition for excelling, feeling 

competent in their abilities, and high academic performance. García et al. noted that science 

identity contributed to Black students’ desire to major in STEM fields and ability to transfer and 

transition to the university. Carlone and Johnson (2007) supported García et al.’s findings with 

an ethnographic study of female science students of color at a large public research university. 

In a practice brief, Rodriguez et al. (2019) demonstrated the importance of developing the 

STEM identities of female and underrepresented minority students in community college and 

university settings to improve the transfer process. Rodriguez et al. found that Black women 

pursuing STEM fields who transferred from community colleges to historically Black colleges or 



 

44 

 

universities had positive experiences in educational sectors that contributed to their success as 

STEM students. Providing Black and Latino American female students with opportunities to be 

in cultures like their own is a way to help them transition into STEM fields and develop STEM 

identities (Jackson, 2013; Rodriguez et al., 2019). However, Black female students are less likely 

to develop their STEM identities at predominantly White institutions, as considerably fewer 

transfer-aspiring students from this population enroll, transfer, and successfully complete STEM 

baccalaureate degrees at these universities.  

Cultural Identity 

Students from ethnic and racial backgrounds have the added challenges of developing 

and maintaining their cultural identities and negotiating the role of their cultural identity in their 

lives (Jackson, 2013). This development can be complex for populations, tied in many ways to 

their cultural and ethnic backgrounds. Community college transfer-aspiring STEM students from 

various racial and ethnic backgrounds have different experiences when pursuing STEM 

baccalaureate degrees at 4-year universities (García et al., 2020; Jackson, 2013). Transfer 

students are more likely to share certain characteristics, such as coming from low-income 

families or being students of color, first-generation students, single parents, or commuter 

students. The shared characteristics indicate the need for the members of transfer communities to 

receive services to develop their identities on university campuses. 

Gender Differences in STEM 

The literature on gender differences in STEM has shown that a much smaller percentage 

of women than men pursue STEM careers (Jackson & Laanan, 2011). Over the past few decades, 

scholars have recognized community colleges as key means of increasing the representation of 

female students in STEM (Starobin & Laanan, 2005). Little research exists on the experiences of 
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STEM-aspiring female students navigating the complexities of the community college STEM 

pipeline (Packard et al., 2011). Understanding the experiences of female community college 

students could be a way to foster educational environments conducive to their success in STEM 

fields. The literature has indicated the urgent need to understand the experiences of female 

students, as gender differences in STEM suggest that a much smaller percentage of women than 

men pursue STEM careers (Jackson & Laanan, 2011).  

Pre- and Posttransfer Experience 

Barriers to the probability of STEM transfers are common among female community 

college students and married female students. Wang et al. (2017) found that married women at 

community colleges were less likely to express the intent to transfer into STEM programs if 

provided increased transfer orientation interaction. Additionally, course-taking patterns (e.g., 

earning more than 24 likely transferable STEM credits and more than six mathematics credits) 

correlated with the decreased likelihood of female community college STEM students 

transferring into STEM programs but an increased likelihood for their male counterparts. Black 

women and female single parents enrolled in community colleges were more likely to express 

the intent to transfer into STEM programs after receiving increased transfer orientation 

interactions.  

Self-Efficacy 

Bandura and Cervone (1986) defined self-efficacy as people’s judgments of their 

capabilities to produce designated performance levels. Bandura (1997) postulated that people 

form self-efficacy perceptions by interpreting information from four sources: authentic mastery 

experiences, vicarious experiences, social persuasions, and physiological indexes. Individuals’ 

most influential sources of information are their interpreted results of past performances (Zeldin 
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et al., 2008). Individuals’ perceptions of personal self-efficacy in STEM while in college 

correlate with their selections for advanced degree concentrations for STEM careers. Individuals 

start off with high self-efficacy, but it erodes over time due to the increasing difficulty of work, 

resulting in attrition. This pattern of self-efficacy can occur in individuals who enter highly 

selective colleges and encountered more challenging work than they experienced in high school 

(Heilbronner, 2011). However, STEM self-efficacy has a positive impact on the career decisions 

of underrepresented minorities (Falco & Summers, 2019). 

The factors critical to positively influencing student self-efficacy are mentoring, active 

learning, and a collaborative environment (Amelink et al., 2015; Wang, 2020). Students with 

high self-efficacy tend to persist in attaining their degrees at higher rates and perform better in 

their coursework than those with low self-efficacy (Britner & Pajares, 2006; Hutchison et al., 

2006). Knowing the predictors for STEM transfers among female community college students 

could be a way to reduce the gender diversity gaps in STEM baccalaureate degree attainment in 

an already male-dominated field (Marco-Bujosa et al., 2020; Wang et al., 2017).  

Designing interventions to address self-efficacy beliefs requires considering gender. 

Wang (2020) found that female community college students reported having less self-efficacy 

than their male counterparts. The positive predictors of STEM transfers among female 

community college students were math self-efficacy, transfer orientation interaction, and course-

taking patterns (e.g., number of likely transferable STEM credits and math credits earned), 

especially among first-generation female students, Black women, and female single parents 

(Wang, 2015; Wang et al., 2017).  

Examining the course-taken patterns of beginning community college STEM aspiring 

students could show the most viable pathways for their upward STEM trajectories. Aspiring 
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female community college STEM students are more likely than their male counterparts to 

transfer into STEM programs if they have earned more than 24 likely transferable STEM credits 

and less than six mathematics credits (Wang et al., 2017). Math self-efficacy is a positive 

predictor for intent to transfer into STEM programs for female community college students, 

especially those who identify as first-generation college students. In contrast, Hutchison-Green et 

al. (2008) found that female engineering students tended to have less self-efficacy than their 

male peers because they perceived that they could not perform as well as their peers. 

STEM Aspirations-Barriers or Momentum Builders 

Aspirations have an impact on community college students’ intentions to transfer into 

STEM programs at transfer-receiving institutions. Jorstad et al. (2017) examined the factors 

impacting aspiring STEM female community college transfer students. The demographic 

variables (i.e., age, enrollment status, previous math courses) were predictors of the female 

community college students transferring to a 4-year college or university and majoring in STEM. 

Part-time female community college students between 18 and 24 are less likely to transfer to a 4-

year college or university and major in STEM. In contrast, math preparedness correlates with the 

increased likelihood of female community college students transferring to a 4-year college or 

university and majoring in STEM. Wang (2017) supported this finding by examining the 

aspirational momentum of female community college students. 

Aspirational momentum, a key concept under the motivational domain of Wang’s (2017) 

momentum model, is a clear definition of and sustained commitment to educational goals. 

Maintaining early momentum occurs via aspirational persistence. According to Wang et al. 

(2017), “Students engaging in more frequent transfer service usage were significantly more 

likely to have aspirational momentum, but this relationship is weaker among female students, 
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compared with males” (p. 1). Male community college STEM-aspiring students are more likely 

than their female counterparts to have aspirational momentum into STEM and more frequent 

transfer service usage. Myers et al. (2015) and Myers (2013) had findings similar to Wang et al., 

showing that male students were more likely than their female counterparts to claim STEM 

aspirations on a measurement of community college student engagement. 

According to Myers et al. (2015), students’ demographic and background characteristics 

are predictors of their STEM aspirations. Myers et al. analyzed the environmental variables of 

student-student and student-faculty engagement to determine their influence on students’ STEM 

aspirations after transferring to a 4-year institution. Having a native language other than English 

and working fewer hours per week were positive predictors of STEM aspirations among 

community college students of a broad age range (Myers, 2013; Myers et al., 2015).  

Academic and Social Adjustment 

Community college transfer students face various barriers when adjusting to university 

campuses. Such barriers include the small size of a community college compared to the transfer-

receiving institution, university faculty’s perceptions of community college transfers, the impact 

of the nontraditional age of transfer students on their social adjustment, and academic adjustment 

(Townsend & Wilson, 2006). Female transfer students of color face additional challenges, 

particularly in STEM departments, including transfer shock, lack of on-campus social capital, 

conflicting priorities and expectations from the community and dependent family members, and 

age discrimination (Jackson & Laanan, 2015; Reyes, 2011).  

Female community college transfer students in STEM majors at universities are more 

likely than their male counterparts to struggle to adjust to a 4-year university academically 

(Jackson & Laanan, 2015). However, women of color transferring from community colleges 
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experience an even more difficult adjustment experience. Reyes (2011) found that several factors 

had a negative impact on female students of color in STEM programs transferring from 

community colleges to universities: feelings of isolation and invisibility; an atmosphere lacking 

on-campus social networks, a sense of belonging, institutional culture, academic expectations, 

role models, or mentors; and the inability to manage conflict, priorities, and expectations. 

Socioeconomic Status 

Community colleges provide educational services for a large portion of the nation’s 

population that require financial support while pursuing postsecondary degrees. Nearly half of 

community college students are the first in their families to go to college. Additionally, slightly 

more than half of community college students receive the Pell Grant, which provides need-based 

federal aid for students with low incomes (Hodara et al., 2016). Blacks, Hispanics, and American 

Indians, who historically fall in low SES classes, are populations overrepresented in the 

percentage of Pell Grant recipients (Cohen et al., 2013). Such findings suggest that community 

college pathways are a prevalent choice for students of these ethnicities. 

Intersectionality: Race/Ethnicity and Gender 

An abundance of researchers have addressed the impact of SES on students’ general 

academic success, decisions to pursue STEM degrees, and STEM degree completion (Eagan et 

al., 2010; Ornelas & Solorzano, 2004; Goyette & Mullen, 2006; Niu, 2017; Wang, 2013; Zhang, 

2019). Ornelas and Solorzano (2004) found that Latinx community college students, who tended 

to be first-generation college students from low-income backgrounds, had multiple 

responsibilities in addition to their academic commitments. Due to their responsibilities, Latinx 

community college students may have limited enrollment in courses provided at traditional 

meeting times. The limited enrollment could be a problem, as Latinx and Asian or Pacific 
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Islander populations are the projected leaders of the nation’s 2017–2050 population growth 

(National Equity Atlas, 2020), particularly in North Carolina, where STEM is a growing field. 

However, minority students often face barriers to accessing the educational and economic 

opportunities they need to participate and prosper. 

College Program Choice 

Studies have shown that SES has differential effects on a student’s postsecondary 

program choice. Students from low-SES families tend to avoid risky majors and favor those with 

relatively better job prospects (Goyette & Mullen 2006). A similar differential effect exists 

between men and women. Women of lower SES often pursue more lucrative majors, specifically 

in STEM and business. However, family SES has no effect on men who choose STEM and 

business majors. These findings suggest that students, particularly women from lower SES 

backgrounds, consider higher education instrumental for upward social mobility and economic 

security. Furthermore, students from low SES families may consider higher education 

instrumental in achieving social mobility and financial security. Goyette and Mullen (2006) 

examined the types of majors (transfer versus nontransfer). They found that students from low-

SES backgrounds were more likely than students from high-SES backgrounds to choose 

vocational majors regardless of college characteristics, expectations, and work values.  

STEM Degree Completion and the Workforce 

Students with significant financial concerns are less likely to obtain STEM baccalaureate 

degrees (Eagan et al., 2010). STEM jobs in vocational majors (e.g., engineering technician and 

manufacturing technician) require less time to obtain credentials and are in slightly high demand; 

however, they provide significantly less pay than STEM jobs that require STEM baccalaureate 

degrees (Burning Glass, 2014). According to the literature, community college personnel 
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members should consider the long-term economic benefits of participating in STEM programs of 

choice for students from low-SES backgrounds. Portable and stackable credentials in vocational 

programs are viable alternatives to improving the momentum of students from low-SES 

backgrounds toward completion, employment, and promotion (Giani & Fox, 2016).  

Students from low-SES backgrounds should also have the option to use their credits 

earned to complete AA or AAS degrees to fulfill the requirements for 4-year degrees to increase 

their earning potential. Students from low-SES backgrounds should have the option to use their 

credits earned because they may not possess the information and skills needed to make well-

informed decisions for STEM enrollment to maximize their opportunity to succeed in college 

(Niu, 2017). Scholars have found such strategies effective means of providing community 

college credits in a short amount of time, encouraging students to complete their meta-majors, 

and inspiring students to further their education to obtain associate or bachelor’s degrees (Ross, 

2019). Sometimes also referred to as “career clusters” or “communities of interest,” meta-majors 

consist of the creation of broad program streams, such as allied health or business, as key 

components of guided pathway reforms (Waugh, 2016). 

Zhang (2019) supported the findings of Goyette and Mullen (2006) regarding the 

employment goals of students from low-SES backgrounds. Students from low-SES backgrounds 

are more likely to choose colleges and majors applicable to the job market than their peers from 

higher-SES families (Goyette & Mullen, 2006). This finding suggests that students from low-

SES backgrounds have a higher likelihood of graduating with STEM degrees, as STEM workers 

earn significantly more than non-STEM workers (Funk & Parker, 2018), resulting in increased 

job security and income. 
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Therefore, it is an economic imperative that community college personnel members 

understand the characteristics and needs of historically underrepresented, marginalized, and 

minoritized student populations to develop effective transfer functions. College personnel must 

reflect on the diverse backgrounds of students. A need exists to reflect on students’ diverse 

backgrounds to increase the numbers of students from underrepresented populations pursuing 

baccalaureate degrees in STEM fields. 

Impact of Scholarship Programs STEM Success 

Financial Aid and Community College Transfer STEM Aspirations 

Community colleges must do more with limited resources and finances while serving the 

largest and most diverse student population in the United States (Hall, 2010; Zeidenberg, 2008). 

The limited resources and finances are a challenge, but not an impossible one, to providing local 

scholarships and work-study options for students from low-income backgrounds and minoritized 

groups. Myers et al. (2015) examined the influence of community college students’ engagement 

on their intention to transfer and major in STEM fields. The students who felt concerned about 

insufficient financial aid and an aversion to debt were more likely to have STEM aspirations than 

students with fewer financial concerns. Kim and Tamborini (2019) made a similar assertion, 

suggesting that Hispanic and Black students are the college entrants with the highest levels of 

financial concern and debt aversion. 

Kruse et al. (2015) found that community college students with insufficient financial aid 

debt aversion who received more financial aid were less likely to transfer into STEM fields. In 

contrast, financial resources, such as federal and state work-study programs, had a small, positive 

effect on students’ intent to transfer into STEM fields. Furthermore, Wang (2013) found that 
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receiving financial aid had a significant positive impact on community college students who 

were 4-year beginners entering STEM fields. 

Posttransfer Barriers 

Packard et al. (2011) examined the experiences of pre- and post-community college 

transfer women who were first-generation and ethnic minorities pursuing STEM degrees. The 

study found that women who faced financial pressures were more likely to switch out of or 

withdraw from STEM programs in the posttransfer period. Financial pressures were also a 

barrier to women’s persistence in STEM. Financial pressures also contribute to delays in 

transferring for STEM-aspiring female students at community colleges. Jackson and Laanan 

(2014) found that although financial aid packages had a positive impact on social adjustment, 

high parental household income had an inverse effect on students’ social adjustment.  

The research has indicated the need to minimize the student debt of historically 

underrepresented groups with the equitable distribution of financial aid packages for STEM 

transfer students at community colleges and via university partners. Policymakers and 

community college senior personnel must address the disparities in scholarship distribution 

caused by financial aid policies. Some full scholarship programs on university campuses focus 

on increasing the number of transfer students in STEM programs, such as the Goodnight 

Scholarship Program at NCSU and the Scholarship for Science, Technology, Engineering and 

Mathematics (S-STEM). Such scholarship programs, which focus on high-achieving students 

from low-income backgrounds, could be viable mechanisms for addressing disparities in 

scholarship distribution. 
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Scholarship for Science, Technology, Engineering, and Mathematics (S-STEM) Grants 

The goal of the Computer Science, Engineering, and Mathematics Scholarships (CSEMS) 

program by the National Science Foundation is to provide greater access and financial support to 

academically talented students from economically disadvantaged backgrounds. In 2004, the 

National Science Foundation expanded the CSEMS to include the physical and life sciences and 

the technology fields, changing the initiative’s name to the Scholarship for Science, Technology, 

Engineering and Mathematics (S-STEM) program (Wilson et al., 2012). The literature has shown 

that S-STEM grants have been a successful means of providing financial support to high-

achieving minority students and students from economically disadvantaged backgrounds.  

Successful S-STEM programs on university campuses provide holistic support through 

cohort models, consisting of curricular and co-curricular activities, research opportunities for 

undergraduate students (REUs), internships, mentors, comprehensive academic advising, and 

STEM communities. The goal of the cohort models is to provide students with a path to success 

and increase retention (Kalevitch et al., 2012, 2015), self-efficacy, and GPA among the grant 

recipients in STEM disciplines. (Snyder & Cudney, 2017; Wilson et al., 2012; Zhu et al., 2020). 

Community colleges are institutions with an overrepresentation of the demographic population 

eligible to receive S-STEM grants (Anderson-Rowland et al., (2013). However, managing these 

grants presents many challenges (Sorkin et al., 2005). 

Challenges of an NSF S-STEM Grant Program 

S-STEM remains underutilized despite the sufficiently large population of eligible 

students. The recruitment and retention of eligible students require a strategic and intensive 

recruitment plan and a less-intensive student application process (Martincic & Carlson, 2003; 

Sorkin et al., 2005). Sorkin et al. (2015) noted that a recruitment challenge is finding students in 
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specified programs who attend school full-time and have unmet financial needs. Another 

challenge is retaining students who have poor academic performance due to demands from their 

work schedules. Other concerns include the minimal impact of S-STEM grants on the enrollment 

of incoming first-year students because of the relatively small grant size compared to the rising 

tuition costs caused by an unpredictable economy. 

Alignment to Community Colleges 

Transfer scholarships for STEM fields could have a powerful effect on students and 

institutions (Olson & Labov, 2012). Ford et al. (2015) reviewed the National Science Foundation 

S-STEM grants designed to support community college students’ transition and graduation from 

4-year engineering programs. Ford et al. found that two programs impacted increasing the 

pipeline of diverse students entering the workforce. The elements of the programs included a 

cohort model, team-building, mentoring, tutoring, advising, and monetary support in the form of 

scholarships.  

Community college students have unique needs. Administrators, staff, and faculty must 

consider these needs when developing scholarship programs to increase student access, retention, 

and attrition in STEM programs (Olson et al., 2016). Scholarships often require students to take 

on a full academic load and not work—an unrealistic expectation for many community college 

students, particularly those with families (Olson & Labov, 2012). Ford et al. (2015) noted that 

funds from S-STEM grants are critical means of helping community college scholars reduce 

their weekly hours spent on work-for-pay to below 10 hours and boost their hours spent studying 

to above 15 hours. Compared to nonparticipants, participants in cohorts have higher likelihoods 

of retention, STEM momentum, timely graduation, diversity, graduate studies, and employment 

in the STEM workforce (Ford et al., 2015; Olson et al., 2016).  
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Some recent U.S. policies have focused on reducing student attrition from STEM fields 

in college via the increased production of graduates in STEM fields. Policymakers have argued 

that increasing STEM retention by even a small percentage could be a cost-efficient way to 

contribute substantially to the supply of STEM workers (Haag & Collofello, 2008). Chen (2013) 

supported scholarship programs focused on retention, arguing that policies focused on reducing 

student attrition in STEM fields in college lack effectiveness. Increasing retention by a small 

percentage could be a cost-efficient way to contribute substantially to the supply of STEM 

workers.  

STEM student attrition correlates with a wide range of factors, including demographic 

background, precollege academic preparation, postsecondary enrollment characteristics, and 

STEM course-taking and performance (Chen, 2013). About 28% of bachelor’s degree students 

and 20% of associate degree students entered STEM fields at some point within 6 years of 

entering postsecondary education between 2003 and 2004. Attrition rates remain high for 

associate degree STEM students, as 69% of these students who entered STEM fields between 

2003 and 2009 had left these fields by Spring 2009. Participation in an interdisciplinary learning 

community supported by S-STEM programs could be a way to increase the STEM representation 

of both women and men. Targeted scholarships, combined with engagement in collaborative 

undergraduate research, are useful tools for enhancing STEM recruitment, persistence, and 

retention (Piper & Krehbiel, 2015). 

Factors Influencing Retention and Completion 

Scholars have determined that several factors influence the retention and completion of 

community college STEM pathways to baccalaureate degree studies among historically 

underrepresented student populations. Such factors include persistence, interaction, self-efficacy, 
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GPA, transfer adjustment, and transfer student capital (e.g., Chan & Wang, 2017; Hurtado et al., 

2010; Museus & Liverman, 2010; Toven-Lindsey et al., 2015).  

Persistence in STEM Fields 

Increasing the diversity of STEM undergraduate recipients requires focusing on 

increasing the underrepresented racial and ethnic minority students who attend community 

colleges and successfully transfer to these institutions. Building the groundwork at a community 

college is a viable strategy for establishing paths to 4-year baccalaureate STEM degrees and 

increasing persistence in STEM fields for underrepresented groups (Palmer & Wood, 2013).  

Barriers to Persistence 

Hurtado et al. (2010) studied the harmful effects of the educational environment of high-

status institutions on the persistence of historically underrepresented students in comparison to 

low-status institutions. Hurtado et al. framed the first perspective of the study as anticipatory 

socialization, suggesting that institutional status has an influence on students’ academic and 

professional ambitions. The mismatch hypothesis's second perspective suggests that high-status, 

highly selective institutions do a disservice to historically underrepresented students granted 

admission. In contrast, low-status institutions could correlate with increased persistence for 

historically underrepresented students. High-status universities have highly competitive 

educational environments, research-focused instead of teaching-focused faculty, and limited role 

models; these factors correlate with decreased persistence among historically underrepresented 

students. 

Student-Faculty Interactions 

Community colleges are considered low-status institutions because of their open-door 

policy, history of remedial education, and accessibility for underserved groups. Therefore, 
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community colleges are a supportive educational environment for improving the STEM 

persistence of historically underrepresented students. Community colleges are not research-based 

institutions. Thus, their faculty workload policies focus on high faculty-student interactions 

outside the classroom environment and hands-on teaching practices (Hurtado et al., 2010). On 

the other hand, community colleges share common characteristics with highly selective 

institutions. Both types of institutions often lack STEM role models for historically 

underrepresented students on location due to faculty or staff demographic and institutional hiring 

practices that do not intentionally focus on employee diversity. 

Campus Culture 

According to the literature, universities with a transfer-receptive culture have improved 

rates of persistence among minority students pursuing STEM. Museus and Liverman (2010) 

examined the institutional characteristics with an influence on the STEM persistence and degree 

completion of underrepresented students at predominantly White institutions (PWIs). Museus 

and Liverman framed their study on institutional influences. A model of relationships among 

constructs inductively emerged from the data. The framework shows the four cultural 

characteristics of generating ethnic minority student success (GEMS) institutions that contribute 

to the maintenance of holistic and integrated support systems for college students of color. The 

four elements of campus culture are “1) academic and career seminars; 2) holistic academic 

counseling; 3) research seminars; and 4) Treisman-style, collaborative-learning workshops for 

the first year of math, chemistry, and physics courses (Treisman, 1992)” (Toven-Lindsey et al. 

2015, p.5). The framework’s holistic and integrated support systems contribute to minority 

students’ sense of belonging and engagement in educationally purposeful activities. Toven-

Lindsey et al. (2015) also found that an inclusive campus culture and focused academic support 
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were successful strategies for increasing the persistence of historically underrepresented 

students.  

Persistence Among Women 

Chan and Wang (2017) used the academic momentum framework to explore course 

completion patterns across the first two semesters of college and the predictors of the persistence 

of changes in these patterns. They found that students’ persistence in community college STEM 

transfers correlated with an increased likelihood of self-reported interest in 2-year STEM fields. 

This finding suggests that students persisting in transfer patterns in the first and second semesters 

are more likely to retain their interest in community college STEM fields in the second year. 

Inspiring professors, peer academic and family support, and helpful transfer advisors are 

facilitators of persistence for female community college students pursuing STEM programs at 4-

year universities (Packard et al., 2011).  

Female community college students face barriers to persistence during their pre- and 

post-STEM transfer pathways, including a lack of flexibility in work schedules, ineffective 

advising, and stressors due to limited advising. Additional barriers include negative course 

experiences, poor advising experiences, and unwelcoming campus environments. However, 

female students on 4-year university campuses who shift fields of study within STEM who have 

helpful professors or advisors and access to co-transfer support are more likely to persist in 

STEM fields (Packard et al., 2011).  

Increasing Persistence Among Historically Underrepresented Groups 

Toven-Lindsey et al. (2015) discussed the effect of academic support programs, 

particularly the Program for Excellence in Education and Research in the Sciences (PEERS), on 

the persistence of women and minorities in science majors. A strategy for improving the STEM 
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persistence and degree completion of historically underrepresented students at institutions is 

implementing holistic and integrated support systems, such as mentoring and cultural centers, to 

sustain environments with successful cultural elements (Museus & Liverman, 2010). According 

to Toven-Lindsey et al., community colleges should be places where students can explore the 

elements of a campus culture that contributes to the persistence and degree completion of 

historically underrepresented students in STEM. The PEERS framework is a useful model for 

improving the academic performance and persistence of underrepresented minority students in 

science majors. Growing the persistence of first-year historically underrepresented students is a 

strategy for increasing their retention in and completion of STEM programs. 

Student Interactions With Institutional Agents 

Insufficient research exists on effective practices for institutional agent interactions with 

students in community college (Hagedorn & Maxwell, 2010), particularly historically 

underrepresented students pursuing STEM fields. According to Hodara et al. (2016), “Nearly 

half of the nation’s students utilize the community college as a pathway into a STEM degree” 

(p. 5). STEM community college transfer students’ interactions with faculty and staff are 

predictors of these students’ academic and social adjustment to university campuses (Jackson & 

Laanan, 2011, 2015; Reyes, 2011; Wang et al., 2017; Zeledón-Pérez, 2019). 

The Transfer Student Experience 

Successful transition and adjustment of community college transfer students comprise a 

large portion of the nation’s students majoring in STEM areas. Therefore, a need exists to focus 

on their successful transition and adjustment into the STEM workforce (Jackson & Laanan, 

2015). Community colleges provide for a disproportionately large percentage of the nation’s 

students from low-income and underrepresented minority backgrounds. Such students must have 
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the ability to enter the workforce with associate degrees and certificates or transition to 4-year 

educational institutions (Cohen et al., 2013; Wyner, 2014). An essential part of nurturing the 

nation’s STEM talent is cultivating community college students’ STEM transfer pathways to the 

university environment. Therefore, a need exists to explore and understand the academic and 

social adjustment experiences of STEM-aspiring community college transfer students. 

The transfer students’ experience has a significant influence on their recruitment and 

retention on university campuses. Policymakers, administrators, faculty members, and staff 

members should make intentional efforts to build holistic support systems to support this unique 

culture on university campuses. Disaggregated data among female community college STEM 

transfer students have shown alarming findings on the inequities experienced by women of color 

in STEM fields. Reyes (2011) supported the findings in the literature, finding that institutional 

culture (e.g., faculty interactions) adversely impacted the retention of women of color in STEM 

fields transferring from community colleges to universities.  

Female community college transfer students have different experiences than other 

transfer and first-year students. However, their peer and faculty interactions while pursuing 

STEM pathways at community colleges could positively affect their life experiences. The life 

experiences of female community college STEM students could influence their social 

integration, the way they experience and engage with faculty and peers (Wickersham & Wang, 

2016). Institutional agents must do more than disaggregate data by gender to achieve equity 

consciousness; they must also recognize that unequal advantages and disadvantages could result 

in inequitable support systems for marginalized STEM transfers and address these inequities. 

Transfer students have unique needs compared to first-year university students. Building 

and sustaining seamless STEM transfer pathways for successful STEM program completion, 
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transfer, and baccalaureate degree completion at universities require modeling the STEM 

communities on community college campuses with successful diverse STEM pipelines. Such a 

strategy could be a way to build momentum toward STEM degree completion and transfers. A 

strategy for modeling STEM communities for transfers on university campuses is transfer 

orientation interaction. Transfer orientation interaction is a positive predictor for intent to 

transfer upwards into STEM fields (Chan & Wang, 2017; Wang et al., 2017; Wang & Lee, 

2019), specifically science and engineering fields among female community college STEM 

students (Jackson & Laanan, 2011). Transfer orientation interaction is also a positive predictor of 

Hispanic students’ intent to transfer into STEM fields. However, Black women and married 

women are less likely to transfer into STEM fields with increased levels of transfer orientation 

interaction (Wang et al., 2017). 

STEM Transfer Academic and Social Adjustment 

Academic Adjustment Through Interactions. The academic and social adjustment of 

community college STEM students to university campuses is an essential indicator of the success 

of their baccalaureate STEM studies. Jackson and Laanan (2014) asserted that 2- and 4-year 

institutions have unique and different institutional cultures; therefore, community college 

transfer students in STEM disciplines have different social and academic adjustment 

experiences. University faculty’s negative perceptions of community college transfer students in 

STEM could have a negative impact on students’ academic adjustment to the university campus. 

In contrast, interactions between community college STEM transfer students and community 

college faculty positively impact students’ academic adjustment to university campuses. 

Community college STEM transfer students adjust better academically on university 

campuses and have less transfer shock when interacting with academic advisors. Interactions 
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with academic advisors can positively impact the academic integration of female community 

college STEM transfer students on university campuses (Jackson & Laanan, 2011). Academic 

integration is class selection and understanding of the transfer process. Students’ perceptions of 

academic advising could have an impact on their interactions with institutional agents. Notably, 

female community college STEM transfer students’ negative perceptions of academic advising 

correlated with a reduced likelihood of interactions with university advisors (Wickersham & 

Wang, 2016). 

These interactions are salient experiences among historically underrepresented groups in 

the literature. Zeledón-Pérez (2019) investigated the factors that contribute to or obstruct the 

frequency of interactions between institutional agents (e.g., faculty and advisors) and STEM 

students of color at HSI and non-HSI community colleges. According to Zeledón-Pérez, 

community college STEM students of color are more likely to engage in informal interactions 

with community college faculty outside of scheduled class times, including via email. Such 

students also interact with academic advisors when they adjust academically (e.g., frequently 

participating in study groups) and socially (e.g., attending fine arts activities or participating in 

sports and clubs) to the community college STEM community.  

Social Adjustment. Social integration has positive outcomes for female community 

college STEM students’ social adjustment on university campuses. Jackson and Laanan (2014) 

found that community college STEM-aspiring students were more likely to adjust socially to 

university campuses when they took more time to apply concepts outside of class instead of 

during class time. Studies (e.g., Jackson & Laanan, 2015; Zeledón-Pérez, 2019) have indicated 

that institutional cultures have a significant influence on the positive adjustment experiences of 

community college STEM transfer students. Additionally, interactions between university and 
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community college STEM faculty appear devalued. This gap in the literature could be a critical 

intersection for building posttransfer STEM capital and momentum. 

GPA: “The STEM Transfer Shock Phenomenon” 

Research has shown that community college students complete their baccalaureate degree 

studies with comparable GPAs to native students, even after experiencing transfer shock after the 

first semester in their major areas of study (Jr & Harrington, 2002). Therefore, the transfer GPA 

of STEM-aspiring students could be an indicator to measure the effectiveness of community 

college transfer programs. According to Chen (2020), researchers must consider students’ 

individual characteristics, pretransfer academic experiences, and the influential factors within the 

4-year context when predicting transfer students’ posttransfer GPAs. Identifying these 

characteristics, experiences, and factors could be an effective strategy for improving STEM 

pathway programs and the transfer function. Chen (2020) used the Input-Environment Output (I-

E-O) (Astin, 1993) to argue that transfer students enter receiving 4-year institutions with 

inherited demographic characteristics, family backgrounds, and academic experiences in 

community colleges as “input.” Students could encounter unique challenges that have an impact 

on their learning outcomes during their academic and social adjustment to a 4-year campus 

environment. One such challenge is transfer shock.  

Transfer Shock Phenomenon. The first use of the term transfer shock phenomenon 

occurred in 1965 to address the initial maladjustment that students experience upon enrolling in a 

4-year institution. Typically, this maladjustment (or shock) presents as a lower GPA (D’Amico 

et al., 2014; Hills, 1965). Hills (1965) asserted that many transfer students might experience a 

temporary GPA drop, or transfer shock, after transferring from 2-year colleges to transfer-

receiving institutions. According to Hills, 2-year college transfer students should expect lower 
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initial GPAs at the receiving intuitions than their previous colleges and to recover from that 

initial shock in GPA after transferring (D’Amico et al., 2014). The literature that follows has 

addressed the factors with an influence on the GPAs of pre- and posttransfer community college 

students aspiring to major in STEM fields. 

Factors Influencing GPA. Chen (2020), whose study filled a gap in the literature, 

examined the influential factors of GPAs of community college transfer students at receiving 4-

year institutions. Chen found the following factor associated with higher posttransfer GPAs: 

being a STEM transfer student instead of a non-STEM student and traditional-aged (STEM and 

non-STEM) student. Community college transfer students younger than 25 and those with 

undeclared majors had lower transfer GPAs.  

Similarly, Lopez and Jones (2016) examined the most salient factors in predicting the 

posttransfer GPAs of aspiring STEM transfer students. Lopez and Jones determined that being 

first-generation students and associate-degree completers were negative predictors of 

posttransfer GPAs. However, community college transfer GPAs, general education courses, and 

transfer semester hours were positive predictors of posttransfer GPAs. Many factors indicate 

whether female community college STEM transfer-aspiring students complete pathways and 

transfer to universities to pursue STEM baccalaureate degrees. These factors are either 

momentum-builders or counter-momentum friction. Research has shown that female community 

college STEM students are less likely than their male counterparts to have STEM aspirations, 4-

year STEM choice, and adequate posttransfer GPAs (Chen, 2020; Myers et al., 2015; Wang, 

2013). 
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Advising Experiences 

Stem-aspiring community college transfer students face many challenges while 

completing their transfer pathways and pursuing STEM baccalaureate degrees. Community 

college and university actors (e.g., faculty, staff, and advisors) engage in advising interactions 

and have essential roles in providing students with or directing them to support, accurate 

information, or the resources needed to build momentum along the STEM transfer pathway 

(Packard & Jeffers, 2013; Wyner et al., 2016). 

Academic advising, defined as the interactions between students and institutional actors 

at community colleges and universities, has an impact on students’ intent to transfer into and 

remain in STEM fields at 4-year colleges and universities (Jackson & Laanan, 2015; Starobin & 

Laanan, 2008; Packard et al., 2011; Packard & Jeffers, 2013). Positive advising provides students 

with exposure to new opportunities, emotional support, resourceful referrals, coaching, and other 

advising sources (Packard & Jeffers, 2013; Wyner et al., 2016). Advising could have an 

influence on students’ social adjustment during the pretransfer experience. In addition, advising 

could be a means of improving students’ persistence in STEM, transfer intentions into STEM 

fields, and momentum toward baccalaureate degree attainment in STEM programs, particularly 

for female students (Jackson & Laanan, 2015; Starobin & Laanan, 2008; Packard et al., 2011; 

Packard & Jeffers, 2013). These experiences provide community college STEM-aspiring 

students with the experiences, resources, and knowledge they need to navigate the complexities 

of the STEM transfer pathways. 

However, negative advising interactions are barriers to STEM-aspiring community 

college students who want to pursue baccalaureate degrees in STEM programs at universities. 

Negative advising experiences include a lack of knowledge, lack of resourcefulness, unavailable 
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or disconnected advisors, lack of advising, and ineffective/poor initial advising. Such negative 

experiences are barriers to persistence in STEM, which could result in delays in STEM. They 

could also cause female and first-generation college students to transfer or switch out of 

university STEM programs (Packard et al., 2011; Packard & Jeffers, 2013). In phenomenological 

interviews with 82 community college students, Packard and Jeffers (2013) found that male and 

first-generation students had more negative advising interactions than female students, which 

obstructed their progress toward STEM transferring. However, the White women experienced 

positive advising interactions that provided emotional support and contributed to their progress 

toward STEM transferring. 

Student Success Measures and Equitable Outcomes in STEM Programs 

The continuously evolving mission of community colleges (D’Amico et al., 2017) and 

increasingly diverse student populations (Starobin & Laanan, 2008) are key factors in why 

community college student success is a multifaceted topic. Community college students face 

many challenges while on transfer pathways in pursuit of baccalaureate degrees. Individual and 

institutional effects/predictors could affect transfer rates and bachelor’s degree attainment 

(Umbach et al., 2019). Success consists of academic achievement, year-to-year persistence, and 

bachelor’s degree completion at a 4-year university.  

Umbach et al. (2019) examined the individual effects (i.e., academic preparation and 

intention, associate degree and credit accumulation, and transfer student adjustment) and the 

institutional effects (i.e., community college and 4-year university). Umbach et al. identified 

individual- and institutional-level predictors as success outcomes in STEM undergraduate 

socialization experiences. The individual-level predictors included background characteristics, 

racial/ethnic identification, gender, socioeconomic status, and parental employment in STEM. 
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The institutional-level predictors were structural characteristics, including institutional control, 

institutional type (e.g., research/doctoral or liberal arts compared to comprehensive/masters and 

other/general baccalaureate), and whether the institution was a Hispanic-serving institution 

compared to PWIs (Garibay, 2018). 

STEM Transfer Metrics 

When categorized into individual and institutional effects or predictors, the success 

measures related to community college STEM transfer success, transfer rates, and bachelor’s 

degree attainment are race/ethnicity, gender, self-efficacy, academic and social adjustment, 

STEM aspirations, SES, financial aid, student-faculty interactions, persistence, GPA, and 

academic advising (e.g., Allen & Zhang, 2016; Chen, 2020; Jackson, 2013; Jackson et al., 2013; 

Jackson & Laanan, 2011, 2015; Laanan et al., 2010; Lopez & Jones, 2016; Lukszo & Hayes, 

2019; Marco-Bujosa et al., 2020; Packard et al., 2011, 2012; Reyes, 2011; Starobin et al., 2016; 

Taylor & Jain, 2017; Wang et al., 2017; Wickersham & Wang, 2016). The individual and 

institutional factors could undergo further categorization into leading and lagging indicators, 

which could transform views of student success in college (Phillips & Horowitz, 2020). 

According to Phillips and Horowitz (2020), lagging indicators include big goals, such as degree 

and certificate attainment, transfer rates, and job placement. Leading indicators are directly 

actionable goals monitored for a student, group of students, or a cohort that include metrics, such 

as attendance, course pass rates, completion of remedial courses to credit-bearing courses, term-

to-term persistence, and course grades. Lagging indicators could cause problems, as they have 

marginal effects on outcomes and do not indicate when to intervene. On the other hand, leading 

indicators directly influence lagging indicators and provide information about student metrics 

that could contribute to big goals.  
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Community colleges are institutions well-positioned to address the nation’s STEM 

workforce diversity problem. Large-scale improvement of community college transfer pathway 

completion and transfers to STEM baccalaureate programs requires having measurable 

outcomes. Addressing the disparities in completion, transfers, STEM baccalaureate degree 

attainment, and diversifying the STEM workforce requires collaborative efforts. A community 

college STEM transfer pathway network improvement community (NIC) could be a viable 

measurement system for achieving equitable outcomes in STEM (Bryk et al., 2015). Figure 

2.2shows the leading and lagging indicators identified in the literature review, categorized by the 

individual and institutional characteristics of community college STEM pre- and posttransfer 

pathway success with a driver diagram. 

 

Figure 2.2. Driver diagram for community college STEM transfer success measures and 

outcomes. 

Note. Achieving the outcome of community college STEM transfer success requires obtaining a 

proportional representation across student demographic and background characteristics. Leading 

indicators of the individual and institutional characteristics are actionable goals and metrics that 

could have an influence on larger goals defined as lagging indicators. 
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ASPEN Framework 

According to the literature, the leaders of community colleges should confront and take 

ownership of disparities among underrepresented and minoritized groups (e.g., low-income, 

female, people of color, first-generation). The four pillars of the ASPEN framework for student 

success (completion, equity, learning, and labor market; see Figure 2.6, Appendix B) comprise a 

four-part definition of critical community college outcomes. This study focused on strategies for 

achieving equitable student outcomes and success for community college STEM transfer 

students. 

Equity: Central to Community College STEM Transfer Success. Community college 

leaders should strive to make significant progress in all four pillars to ensure that students from 

diverse populations get the knowledge and skills they need to achieve social and economic 

mobility (Wyner, 2014). Achieving equity and success requires expanding access and ensuring 

the proportionate enrollment of STEM-aspiring students across diverse groups in transfer 

pathways relative to college’ communities or service areas. According to the literature, all 

students must have access to high-quality instruction and learning opportunities, regardless of 

academic preparation, ability, race/ethnicity, socioeconomic status, gender, and cultural 

background. 

Teaching and Learning: Culturally Responsive Practices. According to research, all 

students do not have equal transfer experiences and outcomes, as institutional cultures and 

policies do not support students of color, those from low-income backgrounds, and first-

generation students who transfer to universities from community colleges (Taylor & Jain, 2017). 

University leaders must develop a more transfer-receptive culture (Jain et al., 2020). In addition, 

a dual commitment must exist between community colleges and receiving institutions to ensure 
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the delivery of effective advising, skills, academic rigor, and support for transfer students’ 

academic adjustment (Wyner, 2014). The success of transfer students requires making student-

faculty relationships a primary factor in learning, belonging, and persistence (Wang et al., 2017), 

as such relationships do not often occur by happenstance. 

Culturally responsive practices are ways to engage learners and foster trusting 

communities built on teacher-student and student-student relationships (Tripp & Collier, 2019). 

Culturally responsive practices enable STEM faculty members to support the recruitment and 

retention of students historically underrepresented in STEM and improve the diversity of the 

nation’s STEM workforce (Mack et al., 2020). Faculty members could use the leading indicators 

identified in the literature to measure incremental changes in student learning (Phillips & 

Horowitz, 2020). Faculty members could also use the leading indicators to assess their teaching 

as their STEM students make cumulative progress toward learning and mastering the content of 

STEM disciplines (Wang, 2017). 

Completion and Transfer: Reciprocal-Equitable Partnerships. Ensuring equity in 

completion and transfer requires building seamless transfer pathways so that students historically 

underrepresented can earn associate degrees, transfer to 4-year universities, and complete their 

baccalaureate degrees in STEM programs (Wyner, 2014). Completion and transfer data are 

lagging indicators useful for measuring changes in pathway completion and STEM degree 

attainment at the institutional level (Phillips & Horowitz, 2020). Despite the increase in the 

Black and Latinx student populations in the nation’s community colleges, their academic 

underpreparedness has resulted in low levels of student success (Wyner, 2014). These disparities 

also occur in STEM baccalaureate degree attainment. Getting aspiring STEM students on a 

transfer pathway early via effective counseling and advising practices is a way to improve the 
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persistence of students underrepresented and minoritized (Packard et al., 2011; Wyner, 2014). 

Wyner (2014) supported establishing reciprocal, equitable partnerships between 2-year and 4-

year colleges, a factor paramount to the transfer function (Kisker, 2007). 

Equity in STEM transfer success is a way to ensure that STEM programs align with the 

emerging job market in high-wage/high-demand fields. Wyner (2016) indicated the need to look 

ahead of Community College 3.0 (WolfBytes Television, 2016). The next community college 

reform should focus on students’ postgraduation success (Wyner et al., 2016).  

Labor Market Outcomes. Across the nation, 2-year colleges provide as many 

certificates and associate degrees as 4-year universities provide bachelor’s degrees. More diverse 

students enroll in and earn certificates and associate degrees than students pursuing bachelor’s 

degrees, as certificate and associate degree programs disproportionately enroll racial and ethnic 

minorities (Carnevale, Garcia, Ridley, & Quinn, 2020). Community college leaders should work 

to ensure equitable outcomes for minority students, students from low-income backgrounds, and 

other underserved students. Increasing the success of students of minority and low-income 

backgrounds is a necessary step toward increasing the diversity and economic mobility of the 

STEM workforce (Wyner, 2014). 

Students consider the labor market to make strategic decisions about whether to continue 

a program of study, change majors or programs, or drop out of college. Community college 

leaders should provide students with information about careers, available jobs, degree 

requirements, and salaries based on the current job market to create a new and more equitable 

“geography of opportunity” to meet students’ demands (Holzer & Lerman, 2014). According to 

McNair et al. (2020), community colleges should be “equity-minded using disaggregation by 

race, noticing racial inequities in outcomes, and making sense of that data in critical ways” (p. 9). 
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Thus, community colleges should address the structural realities faced by community college 

students. A community college has equity when the institutional data show no disparities in 

educational outcomes—in the context of this study, in STEM degree completion rates, transfer 

pathway retention, and STEM course success rates (McNair et al., 2020). Community college 

leaders should drive the education-to-workforce continuum, “shifting from a ‘culture of 

extraction’—low-wage work that delivers benefit to a small portion of the population—to a 

‘culture of contribution’—quality jobs that provide economic security across the income 

spectrum” (MDC, 2014, p. 28). Driving this continuum could be a vital way to rebuild an even 

stronger economy during the post-COVID-19-pandemic era. 

Work-Based Learning 

According to the Goals 2000 Educate America Act (1993) (Young, 1993), work-based 

learning (WBL) is an opportunity for students to apply and extend what they have learned in 

academic classrooms, enhance their motivation and understanding, and attain national goals for 

higher academic achievement (Stern et al., 1998). WBL consists of a set of educational 

strategies, including internships or apprenticeships, guest speakers, clinical placements, school-

based enterprises, job shadowing opportunities, mentor or mentee relationships, and informal 

interviews with employers (Bailey et al., 2004; Holzer & Lerman, 2014; Rogers-Chapman & 

Darling-Hammond, 2013; Rose et al., 2019). Thus, WBL is an effective way to improve the soft 

skills of community college students before they enter the workforce (Ali et al., 2017; Ali & 

Mahmod, 2018).  

The literature has suggested that WBL is a suitable strategy for middle-skilled careers 

where labor demand has historically remained strong over time and employers have struggled to 

meet these demands (Holzer & Lerman, 2014). Middle-skill careers, which require some 
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postsecondary education and training but less than a 4-year college degree, are in high demand 

during economic recovery (Holzer & Lerman, 2014; McNamara, 2020; Rosenblum & Kazis, 

2014). Community colleges provide high-quality education and training for middle-skill 

workers; however, they often have inadequate resources and weak incentives to expand technical 

workforce courses or boost completion rates (McNamara, 2020). Partnerships between 

employers and postsecondary institutions are means of designing curriculum tailored to 

employer skill requirements so that students acquire the skills in high demand (McNamara, 2020; 

Texas Workforce Investment Council, 2020) while expanding resources and providing incentives 

for students. Many community college students, particularly those from underrepresented and 

marginalized populations, face unique barriers along their trajectories. Such barriers have 

adverse effects on their timely program completion and employment in the STEM workforce. 

According to Cahill (2016),  

A lack of equitable access to work-based learning limits the career prospects and 

economic mobility of millions of youths and adults. It also prevents them from becoming 

part of the pipeline of skilled workers employers need to help spur local, state, and 

national economic growth. (p. 3) 

Middle-Skill STEM Workforce. Middle-skill STEM jobs have not received adequate 

attention in society (Rosenblum & Kazis, 2014). Middle-skilled workers have access to 50% of 

all STEM jobs. In addition, middle-skill STEM jobs provide higher pay than the typical jobs 

available to workers who have less than a bachelor’s degree in the manufacturing, health care, or 

construction industries (Rothwell, 2013). This study included the use of Rothwell’s (2013) 

definition of middle-skilled STEM occupations (Texas Workforce Investment Council, 2020). 



 

75 

 

Community colleges are a relatively low-cost way to dramatically improve middle-skill 

STEM job employment. Middle-skill STEM jobs are a growing source of opportunity for 

individuals less academically prepared or from low-income backgrounds. Thus, middle-skill 

STEM jobs could be a powerful launching pad for economic opportunity and increased equity 

(Rosenblum & Kazis, 2014). According to the NSC (2019), too few workers can access the 

skills, training, and education needed for middle-skill jobs, resulting in a middle-skill gap. 

Narrowing the middle-skill gap could occur if education and training produced more equitable 

results for workers of color. 

Work-Based Learning: A Solution to Narrowing the Middle-Skill Gap. As indicated 

in the literature, community colleges have disproportionately high enrollments of 

underrepresented and minoritized populations. Therefore, efficient, and equitable pathways to 

STEM jobs could address the nation’s income and educational attainment disparities (Rosenblum 

& Kazis, 2014). Community colleges have the unrealized potential to be the primary source of a 

well-prepared middle-skill STEM workforce. The members of such a workforce could strengthen 

regional economies and their employers’ industry partners. Rosenblum and Kazis (2014) 

proposed building an equitable education-to-workforce continuum with the best practices from 

the research to support effective pathways to middle-skill STEM credentials and jobs. One best 

practice suggested by Rosenblum and Kazis is building “on-ramps to encourage middle-skill 

STEM pathways that include stackable and latticed credentials to build on students’ existing 

academic and work experience” (p. 6). 

Work-Based Learning: Apprenticeships to Advance Racial Equity. WBL has many 

benefits for students from marginalized or disadvantaged populations at the postsecondary level 

(Cahill, 2016), such as improved or enhanced educational credentials or work experience, 
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persistence, retention, and completion rates (Rogers-Chapman & Darling-Hammond, 2013). 

However, students from disadvantaged populations rarely reap the economic benefits of 

participating in WBL programs, such as apprenticeships. A WBL education strategy is to provide 

apprenticeship programs. However, the participation of women, Blacks, and Hispanics has 

startlingly low participation in apprenticeship programs, a finding that mirrors these populations’ 

participation in the labor market. The historical segregation of apprenticeship programs has 

prevented people in marginalized populations from accessing this valuable dual educational and 

workforce opportunity and widening the gap between the racial and income disparities between 

these groups and Whites (Hanks et al., 2018). Despite renewed interest and investment in WBL, 

community college leaders struggle to maintain the persistence of students from underserved 

populations who have access to WBL (Cahill, 2016). 

Career Paths. Those using career pathways models follow an education-to-workforce 

continuum across secondary and postsecondary education, workforce institutions, and 

employers. Career pathway models could address the racial disparities in college and credential 

completion and earnings (NSC, 2019). Connecting students in middle-skill STEM programs with 

employment experiences via apprenticeships while they complete their academic coursework 

could be a way to encourage their persistence toward completion (Rosenblum & Kazis, 2014). 

According to the literature, community college leaders should expand career pathways for 

women and people of color to remove barriers (Cahill, 2016) and support their advancement 

along equitable lines. 
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Theoretical Framework 

Grand Theory of Collision Points 

The grand theory of collision points focuses on the community college transfer pathway 

experience, from entry to completion and transfer in pursuit of baccalaureate degrees. The grand 

theory of collision points suggests that a student’s path to postsecondary degree attainment is a 

dynamic, ever-evolving, ever-changing trajectory toward completing a 2-year degree, 

transferring to a 4-year university and pursuing a baccalaureate degree. The theory also suggests 

that a student’s path to postsecondary degree attainment consists of ongoing exchanges of capital 

that indicate the types of momentum created, lost, or gained relative to barriers defined as 

frictional or normal forces. A student’s path to postsecondary degree attainment is a complex and 

unpredictable journey. On a small scale, the student’s path shows a collection of directed linear 

segments, each with a unique trajectory (magnitude and direction) and connected at each 

collision point.  

In this study, the grand theory of collision points was the approach used to address the 

environmental and individual factors and characteristics that could result in barriers (counter-

momentum friction and normal forces) or contribute to the momentum of transfer-aspiring 

STEM students pursuing STEM baccalaureate degrees. The collision points addressed in this 

study consisted of the experiences of historically underrepresented student populations, from 

entry (front-door experience), completion of a 2-year degree, transfer to a 4-year university, and 

pursuit of or completion of a baccalaureate STEM degree. At each collision point, the 

community college is a party exchanging resources and support with each student, who builds 

student capital. Students must obtain sufficient transfer student capital (TSC) to navigate various 
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barriers along their trajectories, build momentum toward completing their associate degrees, and 

transfer to universities to pursue STEM baccalaureate degrees.  

The grand theory of collision points contains the premises of physicist Isaac Newton’s 

three laws of motion and the law of conservation of linear momentum. The following presents a 

detailed discussion of Newton’s first two laws of motion and their chronological application in 

the community college context. The next sections focus on the application of Newton’s third law 

of motion and the law of conservation of linear momentum in the community college context. 

Isaac Newton and Community College STEM Pre- and-Posttransfer Success 

Newton introduced his three laws of motion in 1687 in Mathematical Principles of 

Natural Philosophy. Newton’s first law of motion (i.e., inertia) indicates that an object at rest 

tends to remain at rest, and an object in motion tends to remain in motion until the action of an 

external force upon the object. Tinto (2013) applied Newton’s first law of motion to the 

community college context to study student completion. Tinto posited that students gain 

momentum by acquiring degree credits and are likely to stay in motion unless acted upon by an 

external force.  

Wang (2017) further described the concept of momentum in the context of classical 

mechanics and built upon Tinto’s (2013) application of Newton’s first law of motion. Wang also 

applied Newton’s second law of motion to the community college context. Newton’s second law 

of motion indicates that applying a force, either pushing or pulling, to an object will cause the 

object to accelerate and gain momentum. Momentum toward degree completion is an increased 

rate of acquiring degree credits. According to Tinto, “Gaining and maintaining momentum-

moving quickly through their degree programs is key to college completion” (p. 1). However, 

Wang suggested applying the concept of momentum to students’ progress toward educational 
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goals composed of and altered by individual and environmental characteristics and factors. Wang 

used Newton’s second law of motion to suggest that these forces either contribute to a student’s 

momentum toward an educational outcome or cause friction that results in reduced momentum. 

Tinto (2013) and Wang (2017) applied Newton’s first and second laws of motion, 

respectively, to the community college context to examine students’ credit completion at various 

intervals (semesters), as well as the individual and environmental characteristics and factors that 

contribute to momentum or cause friction. The current study presented a new lens to examine 

community college students’ experiences on their pathway completion, transfers, and pursuit of 

baccalaureate degree attainment with Newton’s third law of motion. According to Newton’s 

third law of motion, for every action, there is an equal and opposite reaction. The law of 

conservation of momentum, derived from Newton’s third law of motion, indicates that if two 

objects collide on a frictionless surface, the combined momentum of the objects before the 

collision will equal the combined momentum of the two objects after the collision. In this study, 

collision was the concept used to research on a granular level the instances of gained or lost 

momentum in the community college context. Collision was the means used to study how STEM 

transfer-aspiring community college students negotiated transfer pathways toward completion 

and transferred into a STEM baccalaureate program at a university. 

The momentum model in Figure 1.2was the theoretical framework used to examine the 

success of community college students in this study. The curricular momentum domain, teaching 

or learning domain, and motivational domain were the lenses used to view the community 

college experience and the impact of the support of the receiving institution on the success of 

female STEM transfer-aspiring students and those from low-income, minority backgrounds. The 
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domains were also the lenses used to examine the students’ trajectories toward completing their 

baccalaureate degrees as full scholarship recipients at a university.  

The momentum model’s curricular domain was the lens used to examine community 

college STEM-aspiring students’ upward trajectory along a transfer pathway to the completion of 

a 2-year degree. The motivational domain was the lens used to examine the community college 

STEM-aspiring students’ experiences enabling to stay on track along their educational 

trajectories despite various barriers. The teaching and learning domain was the lens used to 

examine the transfer students’ cumulative progress at the university. Counter-momentum friction 

was the concept used to define the factors and barriers counteractive to the momentum of the 

students’ completion of a transfer pathway and pursuit of baccalaureate degrees in a STEM 

program. 

Momentum 

The following presents how researchers have used momentum to study community 

college students. Momentum, sometimes used interchangeably with academic momentum, has 

been a term used in educational research of the community college context for over two decades 

(e.g., Adelman, 1999, 2005, 2006; Attewell et al., 2012; Goldrick-Rab, 2007; Jenkins & Bailey, 

2017; Leinbach & Jenkins, 2008; Rassen et al., 2013; Tinto, 2013). According to Wang (2017), 

momentum has metaphorical appeal, as the notion presents the impetus students need to establish 

and progress toward a point of success (e.g., credential completion, transfer, workforce 

participation) or other personal or educational goals. Recent empirical scholars have sought to 

understand the complexities of the community college STEM transfer pathway by using 

academic momentum and STEM momentum to examine academic and demographic variables, 

such as gender, socioeconomic status (SES), and curriculum course credits earned (Chan & 
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Wang, 2017; Wang, 2015; Wang et al., 2017; Zhang, 2019). This study contributed to the limited 

research of the momentum of STEM transfer pathway success among female students and 

students from low-income and minority backgrounds in the community college context. 

STEM Momentum 

Wang (2015) was the first researcher to apply momentum to scholarship on community 

college STEM transfer pathways to examine the impact of starting at a community college on 

STEM baccalaureate degree success. In this study, STEM momentum consisted of students’ 

academic behaviors, efforts, and early STEM coursework to persist and succeed in STEM fields 

of study. Data from the BPS:04/09 and its supplementary PETS: 09.BPS:04/09 focused on a 

nationally representative sample of nearly 16,700 students who started postsecondary education 

for the first time in the 2003–2004 school year. Wang restricted the sample to beginning 

postsecondary students at public 2-year and 4-year institutions aged 23 or younger who majored 

in STEM fields of study and expected to earn bachelor’s degrees or above. Students in the study 

had to have taken at least one STEM course, excluding remedial math, during their first 

postsecondary year to demonstrate their intent to pursue STEM fields of study. The findings 

from the study suggest that community college students build strong STEM momentum by 

completing a sufficient number of STEM courses with quality. The stronger the STEM 

momentum, the higher the likelihood of reducing the potential negative effects of starting 

academic journeys at community colleges. 

Academic Momentum (STEM) 

Chan and Wang (2017) used course completion patterns as an essential form of academic 

momentum to describe the courses taken by STEM-aspiring students at public 2-year colleges. 

They also examined how students at public 2-year colleges gain, lose, or change the momentum 
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built in the first two semesters of college. Chan and Wang incorporated the three critical facets of 

academic momentum (i.e., mass, velocity, and direction; Wang, 2017) into one model. The 

findings suggest that students who persist on the transfer or vocational track in the first year of 

college are more likely to self-report an interest in STEM fields or have already enrolled in 

STEM programs as their majors. Chan and Wang identified a strong positive relationship 

between course completion patterns in the first year of college and sustained interest in pursuing 

STEM in the second year of college. The implications of these findings, supported by Zhang 

(2019), indicate that early academic momentum across semesters could be a way to retain 

students’ interest, persistence, transfer, and completion in STEM fields (Chan & Wang, 2017). 

Zhang examined the factors that contribute to community college transfer students’ academic 

momentum. Zhang also explored the impact of students’ early academic momentum and 

sociodemographic characteristics on degree attainment in STEM fields of study. Zhang built the 

study upon Adelman’s (1999, 2006) work.  

Wang (2015) applied the notion of academic momentum, particularly STEM educational 

momentum, to research STEM degree completion. Analysis commenced of longitudinal student 

transcript data from a large public research university. Wang investigated the extent to which 

community college transfer students’ sociodemographic characteristics, community college 

educational backgrounds, and early academic experiences at a 4-year university related to their 

STEM degree attainment. The researcher found several relationships between academic variables 

(e.g., number of credit hours attempted, GPA, including mathematics and English preparedness), 

demographic variables (e.g., gender, SES, age), and STEM degree completion. Wang focused on 

the gaps in STEM degree completion by student sociodemographic characteristics (i.e., gender, 

age, and family income), extended the literature on early academic momentum, and provided 
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additional knowledge of the essential factors in transfer students’ success in pursuing STEM 

degrees. 

The Theoretical Model of Momentum 

Wang (2017) built on the research of academic momentum, classroom teaching and 

learning, and the psychological development of community college students by introducing the 

holistic theoretical model of momentum (see Figure 1.2). The model focuses on how to cultivate 

community college students’ pathways to success. According to Wang, the previous research had 

a narrow view of community college students’ momentum in course-taking intensity, patterns, 

and milestones. Previous empirical research had not addressed the other critically important 

elements, such as students’ experiences, pathways, and success, that collectively underlie the true 

meaning of momentum for community college students. Wang posited that the existing discourse 

on cultivating the momentum of community college students lacked two main dimensions: 

classroom learning and teaching and the psychological development of students’ motivational 

attributes and beliefs.  

Scholars have used momentum as a metaphor in the community college context to 

research how fast students progress through the “right” courses and program pathways and what 

occurs within the classrooms and students themselves. In colloquial English, momentum is a 

term for forward impetus. Thus, scholars have referenced momentum in the context of college 

students’ course-taking patterns and academic progress (Wang, 2017). The new momentum 

model, an extension of Adelman’s (1999) academic momentum, followed in response to three 

realities. The first reality is that cafeteria-style curricula offerings often obscure the “right” paths 

that students should navigate to succeed according to their educational intentions. The second 

reality is the unpreparedness of the typical community college student. Classroom learning and 
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teaching, particularly remedial and gatekeeper courses, are strategies critical to helping 

underprepared community college students master basic skills and learning strategies. The third 

reality is that the considerable commitment students put into their academic work requires 

mindsets and beliefs they can use to motivate themselves and stay on track to success. The new 

momentum model for community college student success differs from most existing theoretical 

frameworks because of its dynamic nature and intentional focus on the classroom as the front 

and center focus of community college students’ engagement with their education (Wang, 2017).  

Domains of the Momentum Model 

The momentum model provides a lens for viewing how to enable and empower 

community college students to achieve their educational goals. The model suggests that success 

for community college students is a particularly fluid concept, as many institutions, programs, 

instructors, and students could have different definitions of success. Wang (2017) delineated the 

three domains of momentum: curricular, teaching and learning, and motivational. Subareas in 

each domain indicate the specific type of momentum. The following presents a summary of each 

domain in the context of this study.  

Curricular Domain of Momentum. The curricular domain of momentum is the forward 

motion that students maintain in course-taking patterns; certificate, diploma, or associate degree 

programs; or sequences and configurations of coursework for pursuing transfer paths or 

noncredit education, such as continuing education courses. According to Wang (2017), the basis 

of the curricular domain is Adelman’s (1999, 2005) notion of academic momentum. The 

curricular domain has three indicators: proper course and program pathway, enrollment intensity, 

and enrollment continuity. Paramount to the curricula domain are well-scaffolded and aligned 

course sequences.  
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Proper course and program pathways are well-advised instructional pathways for moving 

students toward completing their coursework and achieving their educational goals. Enrollment 

intensity, another goal of curriculum momentum, can be indicated numerically by the number of 

credits students carry or more discreetly by classifying credit number into enrollment intensity 

status (i.e., full-time or part-time). Enrollment continuity, the third indicator of curricular 

momentum, is the continuous enrollment needed until the student achieves the intended 

educational goals (Wang, 2017). 

Teaching and Learning Domain of Momentum. The teaching and learning domain 

contains two subareas: cognitive momentum and metacognitive momentum. Cognitive 

momentum is students’ cumulative progress toward learning and mastering the subject matter at 

hand. Metacognitive momentum is a community college student’s ability to apply strategies to 

regulate, adjust, adapt, and assess learning processes. Dual enrollment initiatives, if well-utilized, 

enable some community college beginners to possess carryover momentum via transfer or 

nontransfer credits, experience enrollment, and learn from college faculty. Wang (2017) 

suggested that many community college beginners do not necessarily have carryover momentum. 

Therefore, beginners should gain exposure to teaching and learning via developmental or 

gatekeeper courses. Cognitive and metacognitive momentum appears in active learners following 

student-centered teaching approaches. 

Motivational Domain. The motivational domain consists of developing the aspirations, 

mindsets, perseverance, and agency that enable community college students to stay on track 

during their educational journeys despite setbacks and counter-momentum friction. Four types of 

motivational domains exist. 
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Aspirational momentum is a student’s’ definition of and sustained commitment to 

educational goals. The longer their exposure to the college environment, the more students can 

clarify their aspirations and associated choices. Aspiration momentum supports initiatives, such 

as Guided Pathways, designed to provide students with simpler curricular choices with program 

maps and stronger, cohesive academic support, employment, and further education. 

Growth mindset is a form of momentum that consists of students’ beliefs in the 

malleability and changeability of their academic performance through hard work, repeated 

practice, and useful strategies. Cultivating a growth mindset among community college students 

is a way to help them avoid the deficit-minded approach.  

Perseverance, another highly relevant element of this domain of momentum, is academic 

perseverance, also referred to as grit. Perseverance is momentum relevant for community college 

students, as they face many barriers due to unique academic and nonacademic challenges. 

Students need grit to stay on track. 

Agentic momentum is community college students’ drive to seek information, 

knowledge, help, and resources through their own actions. Agentic momentum is a factor often 

seen in the traditional-aged community college student and adult learners who adopt an agentic 

approach to learning through self-directed learning. 

Counter-Momentum Friction. Wang (2017) suggested remaining mindful of the many 

individual, structural, and institutional barriers community college students face. Momentum-

building requires reducing counteracting “friction” to momentum factors and barriers to 

community college student success that serve as counter-momentum friction external forces that 

reduce momentum. Friction factors are the external forces that reduce momentum. 
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• Financial Barriers. Major counteracting forces that cause counter-momentum 

friction. The friction of financial barriers may be a deterrent to high-achieving 

community college students obtaining credentials or transferring to 4-year institutions 

to pursue baccalaureate degrees. 

• A Lack of Clear Pathways Aligned with Student Intent. A key barrier to the 

academic progress of community college students and consists of a lack of clearly 

integrated and articulated course or program pathways.  

• Inadequate or Lack of Advising. A friction factor closely coupled with the lack of 

clear pathways. This friction factor consists of insufficient or a lack of advising, 

particularly for course and program selection. Inadequate or a lack of advising is a 

major counter-momentum friction factor. 

• Lack of Professional Development for Community College Educators. Much of 

the momentum model focuses on classroom practices that community college 

instructors can facilitate. Advisors and counselors serving community college 

students are important contributors to the momentum-building process. 

Transfer Student Capital 

TSC in the community college context focuses on how college students accumulate 

knowledge to negotiate the transfer process (Hagedorn, 2010; Laanan et al., 2010; Pappano, 

2006). TSC is useful for discerning the most beneficial sources of TSC for transfer students and 

how transfer students can use those resources to facilitate transfer adjustment (Maliszewski & 

Hayes, 2020). In this study, TSC was the conceptual lens used to determine the sources of capital 

that STEM transfer students acquire and use to reduce counter-momentum friction as they 
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negotiate pre- and posttransfer community college pathways while pursuing STEM baccalaureate 

degrees at a university.  

Many scholars have used TSC to shift the focus away from transfer shock to the pre- and 

posttransfer experiences of transfer students (e.g., Laanan et al., 2010; Starobin et al., 2016). 

Laanan et al. (2010) used TSC to study transfer students empirically. They examined the 

influential factors in transfer students’ academic and social adjustment experiences to understand 

the complexity of the transfer experience for students who begin their postsecondary education at 

a 2-year college and transfer to large public 4-year universities. Laanan et al. found that 

academic counseling at the community college, a form of TSC, was a negative predictor of 

posttransfer students’ academic adjustment to universities. However, the learning and study 

skills acquired at a community college, another form of TSC, were a positive predictor of 

posttransfer students’ academic adjustment to universities. Acquired TSC has positive and 

negative effects on transfer students’ academic and social adjustment experiences at a university. 

In recent years, research on the transfer student’s experiences focused on creating better 

transfer policies by using transformative theoretical frameworks such as critical race theory in 

education, transfer receptive culture, and community culture of wealth (Garner, Rosenberg, & 

Koch, 2021). The three are interconnected in that transfer receptive culture’s foundation in 

critical race theory is important when examining the discrepancies in students of color aspiration 

to transfer and actual transfer. While the community culture of wealth model (Yosso, 2015), 

draws from critical race theory to highlight the forms of cultural capital within marginalized 

student populations traditionally ignored and devalued by cultural capital theory (Garner, 

Rosenberg, & Koch, p. 73, 2021). The community culture of wealth model is made up of various 

forms of capital or assets students develop the variety of cultural knowledge, skills, abilities, and 
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contacts they possess must be taken into consideration in this study when examining the STEM 

transfer experiences of minorities. They are (a) aspirational, (b) linguistic, (c) familial, (d) social, 

and (e) navigational, (Yosso, 2005; Garner, Rosenberg, & Koch, p. 73, 2021). 

A. Aspirational Capital - transfer students motivation developed and maintained to 

overcome challenges and barriers enter chief personal end or community goals and 

dreams. 

B. Linguistic Capital - a set of skills and knowledge transfer students gained from 

being part of a bilingual family and word killing relationships across cultural ethnic 

and racial groups. 

C. Familial Capital - cultural knowledge is developed around family histories have 

histories and promotes the well-being of family members and community 

D. Social Capital -includes networks of people who are part of an individual’s 

immediate and extended social groups and who have the ability to provide 

information and access to resources. 

E. Navigational Capital - skills to navigate and negotiate different physical and social 

spaces or environment. 

Few scholars have researched TSC as a conceptual lens to study the pre- and posttransfer 

experiences of community college transfer-aspiring STEM students (Starobin et al., 2016; Wang, 

2016; Wang et al., 2017). Wang (2016) introduced a conceptual framework of the factors that 

could have an influence on transfer students in STEM. Wang highlighted TSC, a proximal 

contextual factor, as one of the primary mechanisms underlying transfers generally and in 

STEM. Wang further conceptualized proximal contextual factors in a framework focused on 

policy and practices (e.g., articulation agreements and transfer guidelines in specific STEM 
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areas) and faculty, peer, and advisor interactions for the STEM transfer issues researched by 

Laanan et al. (2010). Wang found that transfer policy and partnerships between community 

colleges and 4-year institutions were pivotal contextual factors. 

Starobin et al. (2016) deconstructed the notion of TSC by examining how cultural and 

social capital intersect. They explored the experiences of female community college transfer 

students majoring in STEM fields at a Midwestern university by focusing on the role of transfer 

student capital in the adjustment of female transfer students. The successful female STEM 

transfer students in this study possessed some degree of transfer student capital (i.e., 

institutionalized cultural capital), contributing to their aspirations to pursue STEM baccalaureate 

degrees. Other types of capitals were gained and utilized by successful female STEM transfer 

students and are defined as follows: 

A. Institutionalized Cultural Capital– transfer student’s aspiration to pursue a STEM 

baccalaureate degree. 

B. Symbolic Social Capital – transfer student’s reassurance gained regarding the fact that 

community college students do, indeed, transfer - led them to the awareness. 

C. Embodied Cultural Capital – transfer students consciously acquired and passively 

inherited properties of oneself by being a student in a STEM area. 

However, few scholars have used TSC to explain the pre- and posttransfer experiences of 

students from historically underrepresented groups aspiring to major in STEM fields. 

Infrequently studied is the use of TSC to explain STEM momentum among community college 

transfer students’ trajectory to baccalaureate degree attainment in STEM programs. Wang et al. 

(2017) extended the notion of TSC to examine the spectrum of community college STEM 
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students’ experiences and behaviors stemming from their transfer aspirations to include the 

following:  

1. Having support for transferring from parents, instructors, counselors, advisors, or 

peers; 

2. Using transfer services, such as informational meetings, orientations, and specific 

appointments with advisors to map transfer pathways; 

3. Interacting with others related to the transfer process by hearing others talk about 

their plans for and experiences with transferring related to 4-year colleges and talking 

to peers, instructors, and parents of friends; and  

4. Working to acquire the information needed to transfer by using online tools or 

reviewing print materials available at the colleges. 

Wang et al.’s (2017) findings showed that students who engaged in more frequent 

transfer service usage were significantly more likely to have aspirational momentum; however, 

this was a weaker relationship for female students than male students. In contrast, Black students 

had significantly stronger transfer service usage of aspirational momentum than White students. 

These findings suggest that some students of color experience weaker momentum and greater 

levels of perceived support. Wang et al. indicated that students must receive tangible support 

beyond community colleges for increased access to transferring. Policymakers must provide 

students with support widening the STEM transfer pipeline between 2- and 4-year institutions for 

community college students from historically underrepresented populations. 

TSC was the conceptual lens of this study. The domains of the momentum model were 

the lenses used to further address the complexities of the experiences of pre-and posttransfer 

community college STEM students negotiating transfer pathways to complete and transfer into 
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STEM baccalaureate degrees at a university. Unique to this study was the examination of a 

population of students who had received full scholarships and thus had minimal financial barriers 

to pursue STEM studies at a university.  

Conceptual Framework 

Wang’s (2017) theoretical appeal to momentum focused on the concept of momentum in 

the context of classical mechanics with Newton’s first and second laws of motion. Newton’s first 

law of motion (inertia) indicates that a still object remains still in a perfectly frictionless space, 

and a moving object retains its speed and motion in the same direction until the action of some 

external force upon it. According to Newton’s second law, the net or resultant force acting on an 

object equals the rate of the change of momentum. Momentum is a vector quantity and thus has 

magnitude and direction. Momentum is a concept applied to students’ progress toward their 

educational goals. Wang found that students’ momentum consisted of individual characteristics 

and factors (i.e., internal forces) and environmental characteristics and factors (i.e., external 

forces). According to Wang, “These forces collectively build the student’s momentum toward a 

given educational outcome, or cause friction that reduces momentum” (p. 262). 

The conceptual framework shown in Figure 1.6was the means used to build on Wang’s 

(2017) theoretical framework of momentum with Newton’s third law of motion (known as the 

law of action and reaction) and the law of conservation of linear momentum. Newton’s third law 

indicates an equal and opposite reaction, an idea used to derive the law of conservation of 

momentum for every action. The law of conservation of momentum indicates that if two objects 

collide on a frictionless surface, the objects’ combined momentum before collision will equal the 

combined momentum of the two objects after the collision. Three types of collision exist: elastic, 
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partially inelastic, and completely inelastic. This study included the contextualization of the three 

types of collision as they pertain to the success of community college STEM transfer students.  

The Theoretical Appeal to Collision 

Before addressing the three types of collision in the context of this study, it is necessary 

to point out the assumptions of the physics principles of Newton’s third law of motion and the 

law of conservation of linear momentum. A collision occurs in an isolated system; thus, there is 

no action of external forces other than individual and environmental factors and characteristics 

discussed by Wang (2017) and the factors of the conceptual framework (see Figure 1.6) upon the 

objects. Additionally, momentum is always conserved, regardless of the type of collision. The 

differences in the types of collisions occur due to kinetic energy changes, which is energy due to 

motion. The total energy in the isolated system remains conserved; however, the kinetic energy 

does not always have to be conserved. A collision results in transforming kinetic energy into 

other types of energy, such as heat or sound. This study included examining the cases where the 

objects in an isolated system have unequal mass and travel at varying speeds and directions. The 

objects were the student population of interest and community college actors, resources, and 

support services.  

An isolated system is a system in which the only forces contributing to the change in 

momentum of an individual object are the acting forces between the objects themselves, a 

collection of objects in motion. In this study, an isolated system was the community college and 

its various partners (e.g., community, K–12, university, community colleges, businesses, 

industry). Mass in the context of this study was the amount of TSC possessed or received by a 

student through the exchange of resources and services from the community college. 
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Assumptions 

A need exists to consider the study’s assumptions before addressing the different types of 

collision in this study. An assumption was that precollege students acquire some or no TSC 

before pursuing postsecondary studies at community colleges. The students may have acquired 

insufficient TSC during their precollege experience to negotiate barriers on their own; thus, a 

precollege student may lose momentum (opposite direction of motion to the college) upon entry. 

Not presented below are instances when precollege students have sufficient TSC to navigate 

barriers on their own and move in the same direction as their community colleges but at a faster 

rate. Another instance is when some students possess greater mass (TSC) than the community 

college’s mass (i.e., agents, supports, resources, and services). In this scenario, the student moves 

faster than the community college, which suggests that the community college lacks the 

resources and support services needed to address the needs of a unique student demographic. 

As shown in the conceptual framework (see Figure 1.6), collision has four frames. Each 

frame is a dynamic interdependent system where collision can occur at unpredictable intervals. 

Early momentum is the period in which students first enroll in a community college and a 

transfer pathway. Academic factors and social factors occur during the remainder of ’the 

community college experience. Financial support occurs during the posttransfer experience when 

students who have completed a community college transfer pathway get accepted into STEM 

programs at 4-year universities and receive full STEM scholarships. 

Within the first frame, students may have already acquired some TSC (smaller mass) 

during their secondary experiences (Lukszo & Hayes, 2019). The resources provided by the 

community college through its transfer function (larger mass) contribute to students’ momentum 

along their desired trajectories after a collision. Multiple collision points exist within each frame 
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(i.e., pathway entrance, academic factors, social factors, and posttransfer experience) along a 

student’s trajectory toward completing a transfer pathway and pursuing a STEM baccalaureate 

degree at a 4-year institution.  

Before a collision, an assumption is that a student moves in the opposite direction, the 

same direction, or remains at rest relative to a community college. The opposite direction of 

motion suggests that students either lack support and resources from the community college or 

have insufficient capital to negotiate the transfer process on their own (gain equitable access to 

their desired transfer pathway). The barriers encountered by the student result in decreased 

momentum, causing a delay in college entrance and suggesting an inadequate exchange of 

capital. No kinetic energy lost suggests the efficient and appropriate use of institutional resources 

to support students’ needs, resulting in the most significant increase in momentum due to the 

TSC gained and transfer of energy. The loss of some kinetic energy (transferred to another form) 

indicates a lack of or inefficient use of resources to support students’ needs. Students must 

continue to gain momentum and receive continued support to increase TSC and overcome 

barriers (counter-momentum friction).  

This study presented a new barrier for normal forces: a deferred state or state of oblivion. 

In a deferred state or a state of oblivion, students neither gain momentum in the right direction 

nor lose momentum. This barrier is a multifaceted state that consists of many invisible barriers, 

ranging from well-intentioned institutional policies and practices that have undesirable 

outcomes, particularly for marginalized and minoritized student populations. 

Elastic Collision for Community College STEM Transfer Success 

During an elastic collision (see Figure 2.3), momentum and kinetic energy are conserved 

quantities, and a presumption is that the transfer of resources between the student and the 
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community college results in increased student TSC. The assumption is that students’ STEM 

trajectory has a greater velocity (e.g., time to completion and transfer) than the velocity of the 

community college (e.g., tailored support services, resources, and programs). The student also 

possesses less mass (TSC) than the mass of the community college (institutional resources). 

Individual and environmental factors, which are internal and external forces, either contribute to 

momentum, counter-momentum friction, or normal forces after each collision (Wang, 2017). 

After a collision occurs, the student acquires and uses TSC for a greater mass. In an ideal case of 

no barriers after a collision, the student gains the momentum lost by the community college 

(exchange of resources and services) and gains TSC to build momentum. The student conserves 

momentum and moves in the right direction with the combined speed of both objects before the 

collision. However, the reality is that barriers do exist, which results in the fundamental question 

of whether the TSC acquired is a sufficient means of overcoming those barriers.  

In this study, transfer-aspiring STEM students from historically underrepresented 

populations acquired and utilized TSC to build early momentum. However, this type of TSC 

exchange may not occur on an ongoing basis. This type of collision suggests that community 

college leaders assume what is best for students without considering the voices of the student 

population that they serve. Community actions often make misguided assumptions that 

ultimately result in failed missions for community colleges. In theory, an observable effect 

(movement of the objects) occurs after the collision. However, in practice, only the student’s 

change in momentum is an observable or measurable occurrence in that instant. Without tailored 

supports from the institution, students may lose TSC (mass), and the institution may receive 

more from the students than what it provides for their unique needs. 
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Figure 2.3. Model showing Elastic Collision for community college STEM transfer success. 

Note: During this type of collision, the resources provided by the community college are not 

tailored to meet the unique needs of students. Consequently, false assumptions and deficit-

mindedness about students’ needs result in STEM success with momentum gained unrelated to 

the TSC lost. 

Partially Inelastic Collision for Community College STEM Transfer Success 

During a partially inelastic collision (see Figure 2.4), students conserve momentum, and 

the transfer of resources between the student and the community college could contribute to 

students’ TSC. The assumptions of mass and velocity remain the same, as indicated for an elastic 

collision. In an ideal case (no barriers exist), the community college loses momentum after a 

partially inelastic collision through the exchange of resources and services gained by the student; 

hence, an increase in TSC (mass) and momentum, but with some loss in kinetic energy.  
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In the context of this study, the loss in kinetic energy indicates the inefficient use or lack 

of resources provided to students from historically underrepresented backgrounds on their STEM 

transfer trajectories. For example, financial barriers could cause delays in community college 

pathway placement. Additionally, a lack of or ineffective advising could have a negative impact 

on course-taking patterns and pathway placement. Despite the momentum conserved after a 

partially inelastic collision, the student may not be moving in the right direction, suggesting that 

the TSC gained may not have been the appropriate capital needed to effectively negotiate 

community college STEM transfer pathways. In this context, transfer-aspiring STEM students 

from historically underrepresented populations receive insufficient resources and services needed 

at entry to build early momentum in the right direction, which results in delayed completion and 

timely transfer to universities to pursue STEM baccalaureate studies. 
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Figure 2.4. Model showing Partially Inelastic Collision for community college stem transfer 

success. 

Note. During this type of collision, the community college provides resources to support 

students’ unique needs, although inefficiently. Students gain momentum and TSC (mass), but 

inadequate support could have a negative effect on time to completion, transfer, and STEM 

baccalaureate degree attainment. 

Completely Inelastic Collision for Community College STEM Transfer Success 

If there is momentum conserved during a completely inelastic collision (see Figure 2.5), 

the transfer of resources between the student and the community college could result in increased 

student TSC. The assumptions regarding mass and velocity remain the same (explained for 

elastic collision). In an ideal case (no barriers exist), after a completely inelastic collision, the 

student gains the momentum lost by the community college (exchange of resources and 
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services); hence, the student increases TSC but has kinetic energy reduced to its minimum while 

still conserving momentum. In the context of this study, the significant loss in kinetic energy 

indicates the equitable reallocation of resources for community college students—in this study, 

students historically underrepresented in STEM transfer pathway trajectories.  

When there is momentum conserved in a completely inelastic collision, the student 

requires ongoing support from the community college (e.g., financial, academic, social) to 

continue moving in the right direction. The students may not gain enough mass (TCS) to 

overcome barriers on their own, negotiate the community college STEM transfer pathways, and 

successfully transfer to universities to pursue STEM baccalaureate degree programs. Transfer-

aspiring STEM students from historically underrepresented populations require unique resources 

and services for equitable access and to build early momentum in the right direction. A need 

exists for programs designed to provide wraparound support for STEM transfers to narrow the 

persistent diversity gaps in community college STEM pathway completion, baccalaureate degree 

studies and completion, and the workforce. 
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Figure 2.5. Model showing Completely Inelastic Collision for community college.  

Note. During this type of collision, the community college provides tailored resources for 

students’ unique needs. Students gain momentum, TSC (mass), and adequate support to 

supplement the unique types of capital that they already possess and accelerate their trajectories 

to complete, transfer, and attain STEM baccalaureate degrees. 

The three types of collision shown in Figure 2.3, Figure 2.4, and Figure 2.5 are only a 

few of the collisions that could occur along a transfer-aspiring STEM student’s trajectory. An 

assumption is that students possess greater TSC (mass) than the community college before the 

collision, suggesting that the institution lacks the resources needed for the student populations in 

its service area. After the collision, the institution loses mass, while the student population 

continues to gain TSC (mass) and momentum but at a much slower rate.  
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STEM Transfer Success 

Equity-mindedness is the central concept of completely inelastic collision. Equity-

mindedness consists of recognizing that the students aspiring to pursue STEM studies do not 

start their trajectories with the same advantages and disadvantages. Community college STEM 

students from historically underrepresented and minoritized populations face barriers due to 

inequities. According to the research, community college leaders should develop culturally 

responsive practices to advance the educational opportunities and outcomes for these student 

groups to advance the community college mission of equity and social mobility. A collision 

produces opportunities to examine the intricacies of the journeys of STEM-aspiring community 

college students, from access to completion at a granular level. Momentum, friction, or normal 

forces at each collision point between the student and individual and environmental forces 

produces unique trajectories that may or may not result in the propulsion of the student along the 

right path. 
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CHAPTER 3: RESEARCH METHODOLOGY  

Chapter Introduction 

This study was a qualitative case study where the participants were undergraduate 

students and alumni from the Goodnight Scholars program for transfers at NC State University. 

The study’s emphasis was on the community college STEM student experience, support, and the 

impact of transfer receiving institutions and on the success of low-and middle-income, minority, 

female aspiring STEM students. This study also examined the barriers they faced and overcame 

to complete a community college transfer degree along their upward trajectory. Additionally, this 

study examined pre- and posttransfer experiences of full STEM scholarship recipients who are 

Goodnight Scholars at NC State who have faced minimal financial barriers as STEM majors at 

the university.  

While institutional agents (administrators, faculty, and staff advisors) play a vital role in 

building students’ momentum along their upward trajectory, the researcher asserted that the 

success of students historically underrepresented in STEM programs is attributed to their unique 

capital possessed, acquired, and utilized as they navigate the nuanced community college STEM 

pathways. Findings from this study will inform community college programs, policies and has 

the potential to strengthen partnerships with transfer receiving institutions. If community 

colleges provide programs to support historically underrepresented students in STEM, we should 

expect viable and sustainable pipelines of STEM transfer-aspirants, consequently reducing 

diversity gaps in STEM programs and the workforce. This research incorporated video 

conferencing interviews with students in the Goodnight Scholars program for transfer at NC 

State University. The remainder of this chapter is organized as follows: research design, data 

analysis, ethical considerations, and chapter summary. 
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Research Design 

The conceptual framework for community college STEM pre-and-post- transfer 

experiences, shown in Figure 1.6, was used as the overarching framework in this study. The 

research employed a qualitative case study design, which, according to Merriam & Tisdell 

(2016), provides an in-depth description and analysis of a bounded system. Merriam & Tisdell 

(2016, p. 61) future asserts that a “case study design is particularly suited to situations in which it 

is impossible to separate the phenomenon’s variables from their context (Yin, 2014)”. This 

research used a case study design to increase understanding of the phenomenon of gender and 

racial experiences and the community college experience and the support of the transfer 

receiving institutions among low- and middle-income, minority, female STEM transfers. 

Participants in this study were full STEM scholarship recipients in the Goodnight Scholars 

program for transfers at NC State university in pursuit of STEM baccalaureate degree 

completion. Understanding this phenomenon of gender and racial experiences in STEM will add 

to the current knowledge of historically underrepresented students’ pre-and-posttransfer 

experiences despite minimizing financial barriers.  

The phenomenon is intrinsically bounded (Merriam & Tisdell, 2016), as the data was 

collected from a finite population during a limited period. Additionally, the unit of analysis, 

which was a bounded system, justifies this case study design for gender and racial experiences 

among STEM transfers from a community college. A case is defined by a single person who is a 

case example of some phenomenon, a program, a group, an institution, a community, or a 

specific policy. Accordingly, the single most defining characteristic of this case study research 

aimed to understand the effectiveness of the Goodnight Scholars program for transfer students at 
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North Carolina State University in narrowing the diversity gap in STEM baccalaureate studies 

among historically underrepresented groups. 

Description of Population 

During the data collection period, participants were selected from the Goodnight Scholars 

program for transfers at NC State University. The total enrollment by gender (see Table 3.5) of 

the Goodnight Scholars comprises approximately 40.74% females (n = 22) and 59.26% males 

(n = 32), and the enrollment by race and ethnicity (see Table 3.6) is 7.41% Asian/Pacific (n = 4), 

11.11% African American (n = 6), 42.59% White (n = 23), 18.52% Hispanic (n = 10), 18.52 % 

Multiracial, (n = 10), and 1.85% unknown (n = 1). Approximately 55.56% (n = 30) of the 

Goodnight Scholars for transfer are first-generation students, and 44.44% (n=24) are not first-

generation students. Goodnight Scholars participants by tier counties are as follows: 16.67% 

(n = 9) are from a tier-one county, 29.63% (n=16) are from a tier two county, and 53.70% 

(n = 29) are from a tier-three county. All Goodnight Scholars were enrolled in STEM programs 

broken down by the following colleges on NC States’ campus: 13% (n = 7) from the Colleges of 

Agriculture and Life Sciences (CALS), 63% (n = 34) from the College of Engineering (COE), 

4% (n = 2) from the College of Natural Resources (CNR), and 20% (n = 11) from the College of 

Sciences (COS) (see Table 3.4). As of spring 2021 no Goodnight Scholars for transfer 

participants were enrolled in the College of Education (CED) nor the College of Textiles (TX). 

For this pool of participants, a non-probabilistic sampling approach was used as it is the method 

of choice for most qualitative research studies (Merriam & Tisdell, 2016, p. 96). 

Sampling Method  

The pre-established criteria for selecting the case—Goodnight Scholars Program 

(Merriam & Tisdell, 2016, p. 295)—was based on the following characteristics of the population 
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of interest: community college transfer pathway completers, STEM transfers, low-and middle-

income, women, minorities, and have received a full scholarship while in pursuit of a STEM 

baccalaureate degree at a university. This study sampled from a population of 54 Goodnight 

Scholars for transfer at NC State University. To obtain a sample representative of the population 

studied (low-and middle-income, female, & minorities), a non-probability random sampling 

technique was employed. To ensure women and minorities are represented in this sample, a 

purposive sampling technique was used (Etikan, 2017; Palinkas et al., 2013; Robinson, 2013); 

the entire population of Goodnight Scholars comprised low- and middle-income STEM transfers. 

The population was divided into the following five strata for purposeful inclusion of women and 

minority participants.  

Sample Size 

Fifty-four Goodnight Scholars for transfer and Alumni received invitations to participate 

in one-on-one video conferencing interviews based on the samples shown in each stratum. The 

researcher had a goal of interviewing thirty Goodnight Scholars for transfer participants; 

however, a total of twelve transfers participated in this study (see Table 3.1).  

 

 

 

 

 

 

 

 

 

 



 

107 

 

Table 3.1. Stratification of Demographic Characteristics by Population and Sample. 

Strata Demographic Population Intended 

sample 

Actual 

sample 

One (females of 

color) 

Native American, 

Asian/Pacific, African 

American, and Hispanic 

females 

13 9 5.56% 

(n = 3) 

Two White females 10 6 3.7% 

(n = 2) 

Three (non-Hispanic 

males of color) 

Native American, 

Asian/Pacific, African 

American males 

10 4 3.7% 

(n = 2) 

Four White males 13 5 5.56% 

(n = 3) 

Five Hispanic males 9 6 3.7% 

(n = 2) 

Total  55 30 12 

Note. Some values represent duplicated counts for students who identify as multiracial. 

Instrumentation  

Participants in this study were sampled from the Goodnight Scholar for transfer recipients 

on North Carolina State University’s campus. Established in 2008, the Goodnight Scholars 

Program was funded by Dr. Jim and Ann Goodnight and began with 25 scholars. In the fall 

semester of 2017, the Goodnight Scholars Program was extended to transfer students from 

NCCCs (Appendix G: 1920 Acceptance Agreement-transfer). The scholarship value is $20,500 

and is renewable for up to three years for transfer students. Community college STEM transfers 

from low-to middle-income families who intend to transfer to North Carolina State University 

may receive an invitation to apply for the Goodnight Scholarship to provide specific criteria to 

be met. Also, to have selected a STEM or STEM education major at NCSU, applicants must 

complete an Associate in Arts (A.A.), Associate in Science (A.S.), or an Associate in 

Engineering (A.E.) pathway from a NCCC. 
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Measurement – Interview Protocol  

Data Collection. The research study consisted of three phases for data collection, 

including semistructured interviews with students, follow-up interviews with participants, and 

archival documents and demographic data analysis on N.C State University’s STEM Colleges 

and the Goodnight Scholars Transfer participants. The data collection section discussed the 

Phase one-semistructured interview process with participants, Phase two-follow-up interviews 

with participants if necessary, and Phase three-archival process, internal validity or credibility, 

consistency, and transferability. 

Phase 1. During this phase, individual student interviews were conducted. A 

semistructured interview was conducted synchronously one-on-one using a video conferencing 

software utilizing a case study protocol shown in Appendix F to guide this research and improve 

reliability in the study. Prior to the start of the open-ended interview questions, each participant 

was asked demographic and background questions to provide information that includes specific 

demographic characteristics pertinent to this study, followed by less structured questions to allow 

the researcher to respond to the situation at hand, to the emerging worldview of the respondents, 

and to new ideas on the topic (Merriam & Tisdell, 2016). The video component was activated to 

build rapport with each participant, as according to, “rapport building can be slightly more 

challenging in text – only asynchronous venues (such as email) when visual cues are missing 

(James & Busher, 2012)” (p.139). Therefore, the researcher chose a synchronous mode, with 

video capabilities, to provide a more natural experience between the participant and researcher 

during each interview. A videotaped recording of the interview was obtained using a video 

conferencing software, which allowed for interpretation of nonverbal behavior (James & Busher, 
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p. 155). A verbatim transcription of the recorded interview was produced using the video 

conferencing software and uploaded to Otter.ai to provide the best possible database for analysis. 

Phase 2. Triangulation uses multiple sources of data to compare, and cross-checking data 

collected from follow-up interviews with the same people. Therefore, interview participants were 

to be contacted for follow-up interviews using video conferencing, if necessary, to cross-check 

the data collected to improve the credibility and internal validity of the study (Merriam & 

Tisdell, 2016, p. 245). The researcher no longer deemed it necessary for follow-up interviews 

because the coding technique employed (In Vivo) captured participant voices and was not left 

entirely up to the interpretation of the researcher. Participants were provided a window to view 

the interview transcript data instead to verify what was shared. 

Phase 3. This phase consisted of archival research in the form of an analysis of the 

Goodnight Scholars program’s demographic data and information related to the various STEM 

and STEM Education College’s demographics and academics at NCSU. The data collected for 

the Goodnight Scholars program was the enrollment data by gender, race and ethnicity, and tier 

county status. Enrollment demographic data was reported on STEM majors at NC State during 

the fall 2020 to spring 2021 academic year for comparison. This data was collected to assess the 

levels of gender, racial, and ethnic enrollment disparities between STEM majors and Goodnight 

Scholars enrolled by college. To better understand the phenomenon of STEM transfer student 

success through the lens of gender and racial experiences, the community college experience, 

and the support transfer receiving institutions provide to historically underrepresented STEM 

transfers, this case was examined in its natural setting. The data was gathered, organized, and 

reported separately for each of the cases. 
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Internal Validity  

A three-phase approach was used to collect the data: semistructured interviews with 

students, follow-up interviews with participants, and archival and demographic data analysis on 

North Carolina State University’s STEM Colleges and the Goodnight Scholars for transfer 

participants. The three-phase approach increased the credibility, and internal validity of the study 

as triangulation was obtained. Triangulation using multiple data sources means comparing and 

cross-checking data collection through follow-up interviews with the same people (Merriam & 

Tisdell, 2016, p. 244). It was the researcher’s intent to employ member checking to solicit 

feedback on the preliminary or emerging findings from the interview participants to rule out the 

possibility of misinterpretation of the data. The researcher found it unnecessary to solicit 

feedback on the preliminary or emerging findings from the interview participants because the 

interpretation of the data was done by gender, race, and ethnicity to maintain anonymity due to 

the small population size and unique characteristics of each participant. The number of 

participants and length of the data collection period was determined as saturation was obtained 

through the data collection process. Adequate time was spent collecting the data to look for 

variations in understanding the phenomenon purposefully, which is one approach to dealing with 

the researcher’s credibility and integrity. Patton (2015) argues it is for the researcher to “look for 

data that supports alternative explanations.” To improve this qualitative study’s integrity, the 

researcher’s positionality will be established (Merriam & Tisdell, 2016). 

Consistency. This qualitative research did not seek for the results’ to be reliable as this 

would entail manipulating conditions about the Goodnight Scholar interview participants to 

assess replicability (Merriam & Tisdell, 2016). However, of importance to this study was to 

achieve consistency determining whether the results will be consistent with the data collected. 
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This study achieved consistency through triangulation and accurate audit trail on the data 

collection and analysis process in Otter.ai and Altas.ti 9. 

Transferability. The notion of transferability suggested by Lincoln and Guba (1985), the 

original inquirer cannot know the sites to which transferability might be sought, but the appliers 

can and do. For transferability to be possible, the investigator needs to provide sufficient 

descriptive data (Merriam & Tisdell, 2016). The use of a rich, thick description is a common 

strategy in qualitative research to enhance the possibility of the results of a qualitative study 

transferring to another setting. An emic or insider’s account (Maxwell, 2013, p. 138), otherwise 

called a thick description is referred “to a high descriptive, detailed presentation of the setting 

and in particular, the findings of the study” (Merriam & Tisdell, 2016, p. 257).  

Careful attention was given to the selection of the sample to enhance transferability. 

Maximum variation in the sample was obtained to allow for the possibility of a greater range of 

application of the readers and consumers of this research study. “Patton (2015) notes document 

diversity and identification of common patterns that are common across the diversity of 

dimensions of interest, as two reasons for selecting a wide range of cases” (Merriam & Tisdell, 

2016, p. 257). The researcher sought to obtain a diverse group of participants for interview in 

this study to enable more to apply the findings to their situation. Typical or modal category 

sampling, which is the description of the STEM student scholar participants on a full scholarship, 

was also employed in this study to enhance transferability (p. 258). The research sought and 

obtained variation and diversity in the sample of participants in this study to allow for a great 

range of application of the findings by consumers (p. 258). 
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Data Analysis 

Collecting and analyzing data should be a simultaneous process in qualitative research as 

the process is recursive and dynamic (Merriam & Tisdell, 2016, p. 195). Data can be unfocused, 

repetitious, and overwhelming without ongoing analysis due to the volume of material that needs 

to be processed.  

“Data analysis is a complex procedure that involves moving back and forth between 

concrete bits of data and abstract concepts, between inductive and deductive reasoning, between 

description and interpretation”, to effectively answer the researcher’s question(s) (Merriam & 

Tisdell, 2016, p. 202). The data analysis process in this study began with carefully reading the 

first interview transcript, the first set of field notes, and the first transcribed document collected 

in this study. During Phase one, the transcript was coded by the researcher in excel, taking notes, 

comments, or observations in fields. During the beginning stages of the analysis, the researcher 

identified data segments that were a useful process of In Vivo coding. The procedure was 

repeated for subsequent interview transcripts for the remaining participants. After the initial 

coding phase, the researcher uploaded transcribed documents to Atlas.ti 9, a computer-assisted 

qualitative data analysis software (CAQDAS), and for a dynamic approach to coding the data, 

“determining categories and themes through Axial coding (Charmaz, 2014; Corbin & Strauss, 

2015) or analytic coding” (Merriam & Tisdell, 2016, p. 206). 

The researcher kept a running list of groups determined on each document in Atlas.ti 9. 

Codes and groups determined for each transcript were stored in a project folder in Atlas.ti 9 for 

comparison before merging to one master list of concepts derived from the data. The patterns and 

regularities that emerge from the transcripts became categories or themes, which were 

abstractions derived from the data (Merriam & Tisdell, 2016, p. 207). Phase two of the data 
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analysis underwent a similar process as phase one, if necessary, where follow-up interview 

transcripts will be treated as new data, where they will be coded and grouped for new categories 

or themes. 

In Atlas.ti 9 codes and categories were displayed using Sankey diagrams and contingency 

tables showing normalized frequencies of the coded data and relative frequencies respectively. 

Sankey diagrams are created from Code Co-occurrence tables and code-document tables 

allowing the researcher to view the tabular data in a visual format (Kalpokas & Radivojevic, 

2021). Sankey diagrams were displayed using nodes allowing the researcher to explore the 

relationships between codes and categories related to quotations. The thickness of each node is 

associated with higher frequency of quotations related to a category or theme and were 

normalized for accurate comparison of relative frequency related to each code, category, or 

theme. This method of visualizing the data was particularly important when interpreting patterns 

for disaggregated coded data. 

Finally, during phase three, archival research in the form of Goodnight Scholars 

program’s demographic data and information related to the various STEM and STEM Education 

was analyzed to assess the levels of disparities among gender, racial, and ethnic groups in 

comparison to Goodnight Scholars enrolled in each college and the experience that either 

increase or reduce friction. This third type of data analysis achieves triangulation, enhancing 

rigor, and strengthening the study’s findings.  

Trustworthiness of the Data  

To maintain trustworthiness in this qualitative case study the researcher focused on 

methodological rigor from the philosophical underpinning of a constructivist wherein internal 

validity, and Lincoln and Guba (1985) consistency, and transferability were addressed (Merriam 
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& Tisdell, 2016). The researcher assumed that each participant’s reality is socially constructed 

and that there are multiple interpretations of the events described in participant interviews. To 

ensure internal validity and consistency of the research, triangulation of data was conducted 

using a three-phase approach the data collection process: one-on-one video conferencing 

interviews of students with camera enabled, archival documents, and individual copy of the 

transcribed interview data was made accessible to each participant for member checking 

(Merriam & Tisdell, 2016). Participants were given seven days to review, add comments, and/or 

email the researcher – one of the twelve participants responded. Additionally, the researcher 

provided his positionality and gave an account of the audit trail describing in detail how data 

were collected, how categories were derived, and how decisions were made throughout the data 

collection and analysis phase in this chapter (Merriam & Tisdell, 2016). The researcher provided 

a rich, thick description of the data, participants, and context within this chapter. The researcher 

disaggregated qualitative data during the analysis phase to enhance transferability of the study 

findings. 

Description of Participants  

The interview protocol included questions related to participant’s background and 

demographic information that were asked during video conferencing interviews such as, gender 

identity, age, race/ethnicity, major, academic standing (first year, second year etc.), and age. 

Twelve students from the Goodnight Scholars program for transfers at NC State University 

participated in this study. Seven NC community colleges are represented in this sample, which 

spanned across nine counties (not shown in Table 3.2). Approximately 58.3% (n = 7) of 

participants identify as male and 41.7% (n = 5) identify as female. The racial/ethnic composition 

of the participants are as follows: 41.7% (n = 5) of the number of participants identify as 
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White/Caucasian, 33.3% (n = 4) of the number of participants identify as Hispanic, 16.7% 

(n = 3) identify as Asian Americans, and 8.3% (n = 1) identify as Black. Participants were 

majoring in or have graduated from engineering or natural science programs—their academic 

standings were as follows 50% (n=6) of participants were second year STEM majors, 25% 

(n = 3) were third year STEM majors, 16.7% (n = 2) were first year STEM majors, and 8.3% 

(n = 1) was a STEM alumnus. Table 3.2 provides a more detailed description of each participant 

using pseudonyms for their names, age range, and STEM or STEM Education College to 

maintain anonymity.  

Table 3.2. Description of participants in this study by age range, gender, race, enrollment status, 

and affiliated STEM or STEM education department. 

Participant Age Gender Race/ethnicity Academic status STEM or STEM 

education department 

Collin 26–30 Male Asian 

American 

First year-alumni College of Engineering 

Emmet 20–25 Male White First year -alumni College of Engineering 

Norm 20–25 Male White First year -alumni Colleges of Agriculture 

and Life Sciences 

Leane  20–25 Female Black First year -alumni College of Engineering 

Luce 20–25 Female Hispanic First year -alumni Sciences 

Leo 31–36 Male Asian 

American 

First year -alumni College of Engineering 

Clive 20–25 Male Hispanic First year -alumni College of Engineering 

Cole 20–25 Male White First year -alumni College of Engineering 

Mollie  20–25 Female White First year -alumni College of Engineering 

Nelly 20–25 Female Hispanic First year -alumni College of Engineering 

Petra 20–25 Female White First year -alumni College of Engineering 

Stan 20–25 Male Hispanic First year -alumni Sciences 

 

NC State STEM Colleges Enrollment. When comparing Goodnight Scholars for STEM 

transfers fall 2020 to enrollments by STEM colleges (see Table 3.4), enrollment was slightly 

lower in some STEM colleges at NC State (CALS, CNR, and COS) in comparison to STEM 
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bachelor’s enrollment per NSF definition of STEM (see Table 3.12) and per UNC – System/ICE 

2020 STEM definition (see Table 3.10). However, Goodnight Scholars for transfers are neither 

represented in the College of Textiles nor the College of Education. An important observation is 

that while some education majors are considered STEM and are candidates for the Goodnight 

Scholars program, no education fields are classified as STEM under ICE and NSF STEM 

classifications (Table 3.17).  

Secondly, the researcher compared Goodnight Scholars for STEM transfers fall 2020 

enrollments by gender (see Table 3.5) and race/ethnicity (see Table 3.6), to NC State STEM 

colleges enrollment per NSF definition of STEM (see Table 3.11) and per UNC – System/ICE 

2020 STEM definition (see Table 3.9). Though enrollment by gender for Goodnight Scholars for 

transfers was marginally lower for females in comparison to NC State’s STEM colleges, 

enrollment for males was higher even after accounting for both UNC/ICE and NSF definitions of 

STEM. The percentage of female participants 41.67% (n = 5) were higher than the percentage of 

females enrolled in the Goodnight Scholars program 40.74% (n = 22), but there was a slightly 

lower percentage of male Goodnight Scholar participants 58.33% (n = 5) than the population of 

male Goodnight Scholars 59.26% (n = 32). 

The percentage of females of color participants relative to the total number of participants 

25% (n = 3) defined in Table 3.1 were higher than those represented in the Goodnight Scholars 

population 18.52% (n = 10) (see Table 3.6). Similar comparisons for White females, non-

Hispanic males of color, and Hispanic males showed similar patterns for participants in this 

study. However, regardless of both UNC/ICE and NSF definitions of STEM, enrollment was 

higher for all Goodnight Scholar participants shown in Table 3.6 except for Native Americans, 

Female Asian/Pacific Islanders, and White males and females. 
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Finally, the researcher compared Goodnight Scholars for STEM transfers fall 2020 

enrollments by gender in Table 3.5 and race/ethnicity in Table 3.6, to NC State STEM colleges 

NC community college transfer enrollment per NSF definition of STEM in Table 3.15 and per 

UNC – System/ICE 2020 STEM definition Table 3.13. Almost twice as many males as female 

transfers from NC community colleges enrolled in NC State STEM colleges per NSF and UNC – 

System/ICE 2020 STEM definitions. The Goodnight Scholars for transfer enrolled a higher 

percentage of females STEM transfers from NC community colleges than NC State’s STEM 

colleges during the fall 2020 academic year. A higher percentage of Blacks or African American 

and Hispanic female and male transfer students are represented in the Goodnight Scholars for 

transfer program than in NC State’s STEM colleges per NSF and UNC – System/ICE 2020 

STEM definitions.  

The above descriptive statistics results shows that the purposive sampling technique used 

in this study yield results that further strengthens internal validity of this study. 

Archival Documents 

The following archival documents are included in Appendix G of this study and reflect 

the acceptance criteria to the Goodnight Scholars for transfer program, program description, and 

other documents reflecting the program experience for the transfer population. The 1920 

Acceptance Agreement-transfer outlines criteria to remain eligible for the Goodnight Scholars 

program after acceptance into the program. Participants receive a Welcome to the TRANSFER 

Goodnight Scholars Program 2019 and Transfer Class of 2019 Summer Retreat Essentials 

providing details about a summer retreat and other programs to connect transfers with their 

peers. The 2019 Goodnight Fellows Program Description shown in Appendix G outlines a 

variety of transfer-specific wraparound support services to help transfer adjust to the university 



 

118 

 

environment. Finally, Transfer Class of 2019 Summer Retreat Essentials shown in Appendix G 

includes the outlining mentor-mentee expectations. 

Data Process  

All participant one-on-one video conferencing interview sessions lasted a maximum of 

65 minutes and were audio- and video-recorded. Transcriptions for each interview were exported 

to a word document and stored on the researcher’s password protected and private NC State 

University Google Drive. Audio recorded files for each interview were uploaded to an audio 

transcription software (Otter.ai) and transcribed, deidentified for any content linked to the 

participants, community colleges attended, or staff of faculty (agents) mentioned during the 

interviews. Prior to coding the data, the researchers used audio- and video-recordings, video 

conferencing transcriptions, and Otter.ai files to accurately capture the voices of each participant 

and check for consistency in the transcribed data. 

Participants’ transcripts were individually uploaded into Atlas.ti 9 a computer assisted 

qualitative data analysis software (CAQDAS) and placed in a project folder labeled Momentum 

and Collision Dissertation then named according to each participant’s pseudonym. Each 

transcription was uploaded as a document—15 document groups were then created according to 

participants’ background and demographic information recorded during each interview. 

Document groups were created (see Table 3.3) which allowed the researcher to disaggregate 

coded data during the analysis phase. 
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Table 3.3. Participant count in Atlas.ti 9 project document group categories. 

Document groups Count 

Being older 6 

Being a parent 2 

First-generation 2 

First-year 2 

Second-year 6 

Third year/alumni 4 

Female 5 

Male 7 

Hispanic 4 

Men of color 4 

Women of color 3 

Students of color 7 

Other (undocumented immigrants) 2 

Whites 5 

White females 2 

White males 3 

 

The researcher employed two cycles of coding, analytic memos, and theming using 

Atlas.ti 9. In Vivo coding was used during the first coding cycle to prioritize and honor the 

voices of participants and is appropriate for interview transcript data (Saldaña, 2021). Words or 

short phrases from the data—from the actual language in the participants’ transcripts—were used 

to carry out first cycle coding. The researcher read interview transcripts in the order each 

participant document responded to the questions for words and phrases that stood out in the data. 

For instances where initial codes were researcher-generated, brackets were used to make a 

distinction between participant-inspired codes. The in vivo coding method of one word or phrase 

was applied to three to five sentences and occasionally a paragraph (Saldaña, 2021).  

“The primary goal of second cycle coding is to develop a sense of categorical, thematic, 

conceptual, and/or theoretical organization from the researcher’s array of first cycle codes 
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(Saldaña, 2021, p. 297). Some of the data was recorded, and repetitive or conceptually similar 

codes were merged; infrequent codes were assessed for utility and removed if deemed redundant 

by the researcher – determining which codes in the data are the dominant ones and which are less 

important (Saldaña, 2021). For example, there were instances when participants repeated a point 

in one response to an interview question generating redundant codes. The researcher would 

select the dominant code based on the quotation that best conveyed the participant’s response to 

the question. 

The researcher generated a total of 254 codes which were then condensed to 18 

categories defined code groups in Atlas.ti 9. During the second cycle of coding, the researcher 

employed axial coding as a transitional coding method to further reorganize and reanalyze the 

data into conceptual categories related to the theoretical framework in this study (see Figure 3.1). 

Finally, the researcher used analytic memo writing, a critical component of axial coding, to 

interpret the codes in each category from the researcher’s point of view while linking categories 

with related subcategories (Saldaña, 2021).  

Ethical Considerations 

Validity and reliability depend on this study as well as the ethics of the researcher. 

Therefore, trustworthiness is paramount to this study and depends on the researcher’s 

trustworthiness or his collection and analysis of the data. This qualitative research study’s 

credibility was obtained based on the researcher’s training, experience, and intellectual rigor (p. 

260). For the aforementioned reasons, the Institutional Review Board (IRB) approval was sought 

to use human subjects, the Goodnight Scholar for transfer recipients, in this research study.  
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Role of the Researcher  

Good qualitative research contains comments by the researcher about how the 

interpretation of the findings is shaped by their backgrounds, such as their gender, culture, 

history, and socioeconomic origin (Creswell, 2014). Before the interview, the researcher 

explored his own experiences, examining its dimensions to become more aware of personal 

prejudices, viewpoints, and assumptions about the phenomenon. This process, considered 

bracketing, is a practice suggested by (Merriam & Tisdell, 2016, p. 27) for researchers to 

examine their biases and assumptions about the phenomenon of interest before embarking on the 

study.  

Positionality 

As a researcher and practitioner, it is important to consider my positionality relative to 

my role, my influence on this study’s participants, and the impact on the data collection and 

analysis phases. 

My own academic trajectory identifies with the lived experiences of the participants in 

this study. As a native of Jamaica, I identify as a Black male and relate to the experiences 

community college transfers face on a university campus through my lived experience as an 

international student pursuing undergraduate studies. I arrived in North Carolina on a full 

scholarship to pursue my undergraduate degree in a STEM field. Therefore, I have had firsthand 

experience on a 4-year college campus pursuing STEM baccalaureate studies, having received a 

full scholarship. 

As an education professional with over two decades of experience teaching STEM 

courses to students from diverse backgrounds, I have spent 16 years teaching STEM disciplines 

as a community college faculty. As an administrator, I oversaw STEM disciplines and 
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engineering programs and pathways. My work as a community college leader in STEM can be 

summed up through community STEM outreach programs to underrepresented and underserved 

communities, successful engineering program graduation and retention rates, and successful 

partnerships with the community, local industry, and transfer receiving institutions. I have 

worked closely with the Goodnight Scholars program staff at NC State University since the 

spring semester of 2017 expansion to community college transfer students. In my former role, 

specifically the engineering program I oversaw, we have successfully produced Goodnight 

Scholars over the past three years. I have a close relationship with approximately 18% of the 

Goodnight Scholar for transfer participants in this study. My experiences drive my passion for 

helping transfers, particularly low-income, women, and students of color, gain access to and 

complete baccalaureate studies in STEM fields and have strengthened my role as a researcher on 

STEM transfer student experiences.  

I must therefore acknowledge that based on my background and my values, I believe 

community colleges and transfer receiving institutions need to invest in equitable and mutual 

programmatic efforts to support female, low-income, and minority aspiring STEM transfers to 

narrow the diversity gap in STEM baccalaureate programs and ultimately STEM fields. 

Of critical concern is understanding this phenomenon from the participant’s perspective 

and not the researchers. For this study, the researcher organized the data into themes from an 

emic or insider’s perspective providing a highly descriptive account of this study’s findings. 

Chapter Summary 

This chapter described a qualitative case study that aimed to understand the STEM 

transfer student experience through the lens of gender and racial experiences for community 

college STEM transfers examining the barriers women, low-income, and minority students faced 
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and overcame along their upward trajectory to complete a community college transfer degree and 

pursue STEM studies as Goodnight Scholars at NC State University. The process for this 

qualitative case study was described and how it fits into the research design. The setting where 

the research took place and the method for collecting and analyzing the data was outlined in 

detail. Finally, the ethical considerations were addressed to obtain trustworthiness for this study. 
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CHAPTER 4: FINDINGS 

This chapter provides an analysis of the research findings related to the research 

questions and theoretical framework and is organized as follows: (a) six key themes and (b) 

conclusion. 

Six key themes emerged during the data analysis phase of this study. Each theme 

identified the unique demographic characteristics of participants related to subthemes. Data were 

displayed using Sankey diagrams, and two-way tables indicate normalized and relative 

frequencies of participant’s coded data, respectively. The six key themes and related subthemes 

are as follows: (a) Equitable STEM Access (affordable option to social and economic mobility, 

why do transfers choose STEM, financing my community college education, the meaning of 

scholarship), (b) Social Support (on the [right] trajectory, beyond access), (c) knowing who 

transfers [really] are (STEM Transfer Adjustment, a new footprint), (d) Post-STEM transfer 

Barriers (cultural intersectionality, bridging the stem diversity gap), (e) STEM Aspirations (what 

is success in STEM to transfers), and (f) Institutional Barriers (belief in oneself and on my own). 

Themes that emerged from the data analysis answer the following research questions and 

subquestions in this study: 

1. Does transfer student capital weaken counter-momentum friction for STEM transfer-

aspiring students from historically underrepresented groups? 

2. How do community college experiences among historically underrepresented STEM 

transfers impact their success towards completion of a baccalaureate degree, relative 

to: 

a. barriers defined as counter-momentum friction? 

b. transfer student capital? 
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Theme 1: Equitable STEM Access 

For decades, access to STEM postsecondary programs for historically underrepresented 

groups has been an unfulfilled promise of community colleges and their university partners. 

Mechanisms such as the transfer function are essential for closing diversity and gender gaps 

among baccalaureate recipients in STEM (Jackson et al., 2013; Wickersham & Wang, 2016) and 

should be reevaluated periodically to assess its effectiveness in meeting the unique needs of a 

changing student demographic. Theme one highlights the barriers transfers faced yet overcame 

along their pre- and posttransfer trajectory, addressing Research Question 1: Does transfer 

student capital weaken counter-momentum friction for STEM transfer-aspiring students from 

historically underrepresented groups? The subthemes that emerged were (a) affordable options 

to social and economic mobility, (b) why do Transfer Students choose STEM, (c) financing my 

community college education, and (d) the meaning of scholarship. Whether it may be finances, 

individual, or structural barriers, participants experience friction, yet they persist through the 

transfer of student capital they possessed, acquired, or utilized to overcome barriers. As one 

participant recalled: 

[Community college agents] didn’t really promote that much of STEM careers, there 

were only a few students that went to [the university], in my class, there’s probably like 

less than 10 out of over 1000. So, I don’t think people were aware of it, I wasn’t, I didn’t 

know that [this university] was a STEM school, but even though I did have that lack of 

self-awareness in high school, I managed to get an internship. (Nelly) 

Subtheme 1a: Affordable Option to Social and Economic Mobility 

Participants recalled why they chose the community college as their first-choice 

postsecondary institution to pursue their STEM pathway. The Sankey diagram shown in figure 
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4.1 illustrates related categories by participant’s gender. Large nodes represent higher 

normalized frequencies of quotations across participants. 

 

Figure 4.1. Sankey diagram shows a visual representation of normalized counts of In Vivo codes 

related to first choice postsecondary education. 

Note. The nodes illustrate codes corresponding to participants’ gender, where the size of each 

node indicates the normalized frequency of quotations linked to each code. The larger nodes and 

higher normalized frequencies indicate more participant quotations related to codes. 

Source: Generated using Atlas.ti 9. 

Cost emerged as the number one reason participants in this study chose the community 

college route as their first option for undergraduate studies in STEM. The most prominent nodes 

in the Sankey diagram show normalized frequencies of 7.93 and 7, respectively, for female and 

male participants (see Figure 4.1). Female participants had a slightly higher frequency of 

comments than their male counterparts, pointing to affordable cost as the main reason for 
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beginning their STEM journey at the community college. However, the affordable cost was of 

more significant concern for participants who were students of color than any other 

demographics. Groups who identify as a parent, older, and first-generation had the highest 

frequency related to affordable cost shown in Table 4.1.
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Table 4.1. Code-document table showing relative row frequencies.  

  Age: 

being 

older 

Being a 

parent 

First 

generation 

Gender: 

female 

Gender: 

male 

Hispanic Men of 

color 

Students 

of color 

White 

females 

Whites Women 

of color 

Totals 

A lot more 

funding univ 

 0.00% 0.00% 0.00% 0.00% 22.83% 

(n = 1) 

24.25% 

(n = 1) 

35.28% 

(n = 2) 

17.64% 

(n = 1) 

0.00% 0.00% 0.00% 100.00% 

(N = 6) 

Affordable cost 
 11.80% 

(n = 14) 

12.78% 

(n = 15) 

12.78% 

(n = 15) 

8.95% 

(n = 10) 

7.90% 

(n = 9) 

7.19% 

(n = 8) 

6.97% 

(n = 8) 

8.72% 

(n = 10) 

4.79% 

(n = 6) 

7.67% 

(n = 9) 

10.46% 

(n = 12) 

100.00% 

(N = 115) 

Friction: there is 

a stigma 

 0.00% 0.00% 0.00% 0.00% 22.83% 

(n = 1) 

24.25% 

(n = 1) 

35.28% 

(n = 2) 

17.64% 

(n = 1) 

0.00% 0.00% 0.00% 100.00% 

(N = 6) 

Friction: they 

didn’t offer the 

same resources 

 0.00% 0.00% 0.00% 25.11% 

(n = 1) 

0.00% 23.54% 

(n = 1) 

0.00% 17.12% 

(n = 2) 

0.00% 0.00% 34.24% 

(n = 2) 

100.00% 

(N = 6) 

I didn’t get to 

choose: 

Familial 

 0.00% 0.00% 0.00% 0.00% 22.83% 

(n = 1) 

24.25% 

(n = 1) 

35.28% 

(n = 2) 

17.64% 

(n = 1) 

0.00% 0.00% 0.00% 100.00% 

(N = 6) 

I didn’t get to 

choose: Locale 

 0.00% 0.00% 0.00% 15.71% 

(n = 1) 

13.86% 

(n = 1) 

14.73% 

(n = 1) 

0.00% 10.71% 

(n =2) 

0.00% 23.57% 

(n = 2) 

21.42% 

(n = 2) 

100.00% 

(N = 9) 

I didn’t get to 

choose: 

Transition into 

the 4-year 

 7.14% 

(n = 2) 

0.00% 15.48% 

(n = 4) 

6.19% 

(n = 1) 

10.93% 

(n = 3) 

5.80% 

(n = 1) 

8.44% 

(n = 2) 

4.22% 

(n = 1) 

23.22% 

(n = 6) 

18.57% 

(n = 4) 

0.00% 100.00% 

(N = 24) 

I didn’t know the 

difference 

between the 

two 

 0.00% 0.00% 0.00% 0.00% 22.83% 

(n = 1) 

24.25% 

(n = 1) 

35.28% 

(n = 2) 

17.64% 

(n = 1) 

0.00% 0.00% 0.00% 100.00% 

(N = 6) 

I wasn’t 

confident 

 27.48% 

(n = 2) 

0.00% 0.00% 23.81% 

(n = 1) 

0.00% 0.00% 0.00% 16.24% 

(n = 1) 

0.00% 0.00% 32.47% 

(n = 2) 

100.00% 

(N = 6) 

One of the best 

options 

 8.31% 

(n = 2) 

0.00% 18.01% 

(n = 4) 

7.20% 

(n = 1) 

12.71% 

(n = 3) 

13.50% 

(n = 3) 

9.82% 

(n = 2) 

9.82% 

(n = 2) 

0.00% 10.80% 

(n = 2) 

9.82% 

(n = 2) 

100.00% 

(N = 20) 

Smaller 

environment 

 0.00% 0.00% 0.00% 19.54% 

(n = 3) 

0.00% 9.16% 

(n = 1) 

0.00% 6.66% 

(n = 1) 

36.65% 

(n = 6) 

14.66% 

(n = 2) 

13.33% 

(n = 2) 

100.00% 

(N = 20) 

Test drive 
 14.00% 

(n = 3) 

30.33% 

(n = 7) 

0.00% 6.07% 

(n = 1) 

5.35% 

(n = 1) 

0.00% 8.27% 

(n = 2) 

4.14% 

(n = 1) 

22.75% 

(n = 6) 

9.10% 

(n = 2) 

0.00% 100.00% 

(N = 24) 
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Table 4.1 (continued). 

Totals 
 9.09% 

(n = 22) 

9.09% 

(n = 22) 

9.09% 

(n = 22) 

9.09% 

(n = 22) 

9.09% 

(n = 22) 

9.09% 

(n = 22) 

9.09% 

(n = 22) 

9.09% 

(n = 22) 

9.09% 

(n = 22) 

9.09% 

(n = 22) 

9.09% 

(n = 22) 

100.00% 

N = 242) 

Note. The first column contains In Vivo (verbatim) codes and groups for the subtheme First Choice Postsecondary. Subsequent 

columns contain demographic characteristics of participants examine in this study.  

Source: Generated using Atlas.ti 9. 
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The following code groups or categories provide the researcher’s interpretation of women 

and students of color who showed the highest relative frequency among gender, racial/ethnic 

groups related to Theme one (see Table 4.1). 

Financial burden was a code group that emerged for participants in this study that 

underscored the vital role the community college plays in providing access to postsecondary 

studies for transfer aspirants. Leo was emphatic about the need to remain working while 

exploring careers in STEM. Norm shared similar concerns expressing the financial hardship his 

family would have experienced had he gone directly to a four-year university after high school. 

For similar financial reasons, Norm, Clive, and Luce found out about the community college and 

chose that route to lessen the financial burden on their families: 

The financial aspect was a big part of it. I would put that up there at the top; if not, 

besides the fact that also, I’m not sure that if I just applied to NC State, as [an] older 

student … But I needed to continue working for part of the time when I first started, and I 

didn’t know that it was going to be the right choice for me. (Leo)… I chose Community 

College, because while it was not discussed openly with my family financially, it would 

have been hard for me to have gone straight to a four-year university. (Norm)… So, I 

applied to a lot of schools, but they didn’t offer as much financial aid as I needed. So, I 

had to research, you know, what colleges or what path can I take to help me get my 

education, but at a more affordable cost. And that’s when I learned about community 

colleges. (Clive) …my family wasn’t in the financial capacity for me to go to university. 

And so yeah, that was like one of the main reasons why I did it. (Luce) 

It makes financial sense. This code group captures why marginalized populations in 

STEM chose the community college to begin their postsecondary journey. Nelly explained why 
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paying less to attend the community college is a logical step to beginning her postsecondary 

journey in STEM. Participants who identify as being older expressed similar reasons for 

choosing the community college as their first-choice postsecondary institution. Despite the 

community college stigma, Nelly felt the cost to pursue the university route posed an 

insurmountable barrier to college access: 

It’s a logical thing to do. I think it’s so bizarre to me how people go directly to a four-

year university, and not even considered to be college. But, yeah, even though everybody 

in high school…It was kind of frowned upon, going to community college. I stuck to it 

because, I mean, even if I wanted to go to a four-year university, there’s no way I was 

going to be able to pay for it. But I knew that Community College is a lot cheaper, and I 

could probably…easily get financial aid for community college. (Nelly) 

Low financial risk is a code group capturing the low-risk alternative community colleges 

provide to low-income students. Mollie and Leo both said the affordability of the community 

college offers a low-risk alternative to exploring a career in STEM:  

I think that there’s a lot of benefits going that route because you grow up a little bit, you 

learn, like how to study in a more rigorous environment. And you kind of get an 

opportunity to learn what you love before dropping $20,000 a year. (Mollie)… I didn’t 

know that it was going to be the right choice for me. And Community College provided 

an easy, accessible way for me to just kind of take a test drive, pursuing higher education. 

(Leo) 

Transfers expressed that they chose community colleges as their first choice 

postsecondary STEM trajectory for numerous other reasons: smaller institution size, geographic 

location, and the low risk in cost for career exploration. The reasons provided by students of 
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color appeared isolated in comparison to their White counterparts. These include not knowing 

the difference between a community college and a university, lacking self-confidence, and 

localness.  

Geographic location and inadequate resources emerged as a code group indicating the 

challenges transfer students faced while trying to find a community college, other than their local 

college, that offers the STEM program of their interest. Nelly talked about the STEM program 

offerings and geographic location posing barriers that she overcame to pursue STEM studies at a 

community college: 

I feel like there should be a push for STEM in all community colleges…I feel like I 

defeated the whole purpose of community college. The purpose of community college is 

to make it easily accessible, and I chose to go to probably one of the furthest schools 

away, but that was because they didn’t offer the same resources as the one that was close 

to where I live. I feel like I’m sure if they had those resources, I probably would have 

gone there. (Nelly) 

While attending as a dual-enrolled student, Cole sought a rural community college for a 

less-trafficked commute: 

I chose to go to [the community college], my community college, and for dual enrollment 

due to the commute, I didn’t want to drive through [the city] or the traffic… So, I chose 

to go through the non-trafficked area [in a rural] County. And then that’s when I realized 

I liked that community college and chose to go there for my actual associate degree. 

(Cole) 

The community college’s smaller environment helps STEM transfer-aspiring students 

adjust socially coming from a high school environment. Petra conveyed that the class sizes at the 
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community college were appealing to her, which makes the adjustment gradual as opposed to a 

drastic change had she gone directly to the university:  

I came from a really small, high school. So, to jump into a university with giant class 

sizes and people everywhere was something that gave me a little bit of anxiety. So, a 

college being a smaller environment…is something that really appealed to me. And I 

think it gave me a lot of opportunities I wouldn’t have had otherwise. (Petra) 

I didn’t get to choose. This code group addresses the additional support participants 

needed to be more aware of their postsecondary options. Stan was unaware of the difference 

between a community college and a university, coupled with a language barrier. Coming from a 

bilingual family, he was fortunate to have the support of his mother, who chose on his behalf: 

My mom had already done the research for me…when I applied, I couldn’t really 

understand what was going on. So, my mom had to translate for me. I didn’t know where 

Community College was. I [knew] about university. But I didn’t know the difference 

between the two. (Stan) 

Subtheme 1b: Why Do Transfer Students Choose STEM 

When asked about the factors that influence their decision to pursue a STEM pathway at 

the community college, participants provided these the top three reasons: Belief in oneself, 

Support from peers and agents, and familial. These reasons emerged as the top three reasons, 

particularly for males and participants who identify as older students (see Table 4.2). 
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Table 4.2. Relative row frequency for In Vivo codes across demographic characteristics for the category: why do transfer students 

choose STEM. 

  Being 

older 

Being a 

parent 

First 

generation 

Gender: 

female 

Gender: 

male 

Hispanic Men of 

color 

Students 

of color 

Whites Women 

of color 

Totals 

  Absolute Absolute Absolute Absolute Absolute Absolute Absolute Absolute Absolute Absolute Absolute 

Academic rigor: 

rigorous program 

 0.00% 0.00% 0.00% 31.58% 

(n = 4) 

17.10% 

(n = 2) 

0.00% 0.00% 0.00% 51.32% 

(n = 6) 

0.00% 100.00% 

(N = 12) 

Agent-Peers: my 

peers and my 

teachers 

 22.02% 

(n = 3) 

0.00% 0.00% 0.00% 31.19% 

(n = 4) 

0.00% 0.00% 0.00% 46.79% 

(n = 6) 

0.00% 100.00% 

(N = 13) 

Early exposure: 

internship 

 0.00% 0.00% 15.48% 

(n = 4) 

14.29% 

(n = 4) 

3.87% 

(n = 1) 

19.91% 

(n = 5) 

6.63% 

(n = 2) 

13.27% 

(n = 3) 

0.00% 26.54% 

(n = 7) 

100.00% 

(N = 26) 

Familial: huge 

impacts 

 15.72% 

(n = 6) 

22.26% 

(n = 8) 

11.13% 

(n = 4) 

0.00% 13.91% 

(n = 5) 

4.77% 

(n = 2) 

14.31% 

(n = 5) 

9.54% 

(n = 3) 

8.35% 

(n = 3) 

0.00% 100.00% 

(N = 36) 

Friction: access: 

friction: STEM in 

all  

 0.00% 0.00% 0.00% 22.70% 

(n = 2) 

0.00% 21.08% 

(n = 2) 

0.00% 14.05% 

(n = 1) 

0.00% 42.16% 

(n = 3) 

100.00% 

(N = 8) 

Friction: they 

didn’t offer the 

same resources 

 0.00% 0.00% 0.00% 22.70% 

(n = 2) 

0.00% 21.08% 

(n = 2) 

0.00% 14.05% 

(n = 1) 

0.00% 42.16% 

(n = 3) 

100.00% 

(N = 8) 

Growing up around 

doctors...financial 

part 

 0.00% 0.00% 0.00% 0.00% 17.95% 

(n = 1) 

30.77% 

(n = 2) 

30.77% 

(n = 2) 

20.51% 

(n = 1) 

0.00% 0.00% 100.00% 

(N = 6) 

Military  29.67% 

(n = 3) 

0.00% 0.00% 38.80% 

(n = 4) 

0.00% 0.00% 0.00% 0.00% 31.53% 

(n = 3) 

0.00% 100.00% 

(N = 10) 

Mobility: 

something higher 

than what he has 

 0.00% 0.00% 41.79% 

(n = 8) 

0.00% 10.45% 

(n = 2) 

17.91% 

(n = 3) 

17.91% 

(n = 3) 

11.94% 

(n = 2) 

0.00% 0.00% 100.00% 

(N = 19) 

Momentum: 

access: friction: 

STEM in all 

 36.09% 

(n = 1) 

0.00% 0.00% 0.00% 25.56% 

(n = 1) 

0.00% 0.00% 0.00% 38.35% 

(n = 2) 

0.00% 100.00% 

(N = 4) 
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Table 4.2 (continued). 

Role model: one 

doctor 

 0.00% 0.00% 0.00% 0.00% 17.95% 

(n = 1) 

30.77% 

(n = 2) 

30.77% 

(n = 2) 

20.51% 

(n = 1) 

0.00% 0.00% 100.00% 

(N = 6) 

Service: I can 

contribute 

18.03% 

(n = 1) 

0.00% 0.00% 23.58% 

(n = 2) 

0.00% 0.00% 0.00% 14.60% 

(n = 1) 

0.00% 43.79% 

(n = 3) 

100.00% 

(N = 8) 

STEM aspirations: 

love 

20.13% 

(n = 3) 

28.52% 

(n = 4) 

0.00% 13.16% 

(n = 2) 

7.13% 

(n = 1) 

0.00% 12.22% 

(n = 2) 

8.15% 

(n = 1) 

10.69% 

(n = 2) 

0.00% 100.00% 

(N = 14) 

STEM self-efficacy 9.82% 

(n = 7) 

16.69% 

(n = 12) 

11.13% 

(n = 8) 

7.71% 

(n = 6) 

8.35% 

(n = 6) 

9.54% 

(n = 7) 

11.92% 

(n = 9) 

11.13% 

(n = 8) 

4.17% 

(n = 3) 

9.54% 

(n = 7) 

100.00% 

(N = 72) 

Totals 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 10.00% 100.00% 

Note. The first column contains In Vivo (verbatim) codes and groups for the subtheme “Why do Transfer Students choose STEM?” 

Subsequent columns have demographic characteristics of participants examine in this study.  

Source: Generated using Atlas.ti 9. 
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STEM Self-efficacy emerged as a code group across all participant demographic and 

background characteristics in this study (see Table 4.2). Participants, in general, expressed belief 

in their math and technical abilities (STEM self-efficacy) as their reasons for choosing a STEM 

pathway at the community college. Women – White and Hispanic – expressed confidence in 

their math and technical abilities related to engineering: 

I recognized that I did have strong math skills, and I was very invested in my drafting 

class. That was really the only part that got me into…I guess STEM. Buildings are 

something that I really enjoyed, so I got the internship. So that’s how I got into a STEM 

field. (Nelly)…I’ve loved putting things together and like tearing them apart. So, I’ve had 

like two conflicting things. And when I went to a [community college] I knew I kind of 

had to choose. I didn’t have to, but you know, it’s kind of hard to double major, at least 

for someone like me who needs to study a lot. (Mollie) 

Male participants, particularly students of color, felt their belief in their math, science and 

technical abilities were the reasons why they chose to pursue a STEM pathway at the community 

college: 

I always like STEM…it has always been interesting to me and always has been, honestly, 

they probably wanted to go to STEM but didn’t think I could. (Emmet)… I really love 

math. And so, I felt like I wanted to, you know, use math in my career. And Community 

College helped me decide which engineering discipline to take. (Clive)… I’ve always 

just been more of a math and science person in general. I always wanted to do 

engineering…I’ve always been more of a technical person. (Leo) 

In this study, support from peers and agents emerged among White males and those who 

identify as older transfers. Participants who identify as White males were the only race and 
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gender who believed their peers and institutional agents played a factor in their choice to pursue 

a STEM pathway at the community college: 

My first math professor really is what did it for me because I did well in her class and I 

remember going up and talking to her and I was like, how much harder is this stuff...does 

this get like that much harder and she was like, it definitely gets a lot harder. She was 

like, but…by how well you did in this class, I think you can do it. (Emmet)… I definitely 

think my engineering instructor was very important in that, because there were 

difficulties in that, and those difficulties definitely prepared me for things later on here at 

NC State. And so, without him specifically, that definitely would have altered my path. 

(Cole) 

Familial emerged as a code group prominent among male participants regarding the 

support they received at the community college. Male participants who identify as White and 

those of color felt family support was a key factor why they chose to pursue a STEM pathway at 

the community college: 

I think having my family support behind me was extremely important. And obviously, I 

was around my grandfather a lot more than I was at school, I think in a professional 

capacity, you know, well, he instilled in me my passions. (Norm)… coming from an 

immigrant family, coming from foreign working family, that is probably the most 

important or is probably the most influential for me, just seeing how hard my dad works. 

And I feel like in some way, I am fulfilling part of what he dreamed about becoming as 

an engineer. (Clive)… my brother - only because that really is specific…my older 

brother, he also went to the same community college, and I’ve just kind of always looked 

up to him. (Collin) 
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Male and female participants of color felt early exposure to STEM-related programs 

was a key factor to their decision to pursue a STEM pathway at the community college: 

The one that was more impactful was the pre- nursing pre-med. I wasn’t going to base off 

what pathway I chose because of financial situations. (Luce)… I grew up…like around 

doctors and hospitals. And on top of that, I got really, sick when I was 12…because one 

doctor like decisions…can make the difference between life or death. And another 

doctor…she decided to try something else like one last time. And it worked. And that’s 

pretty much why I’m here. Before I used to even cry thinking about that, because it was 

really hard…But I’m pretty sure I’m alive. Just because one doctor thought of something 

else that other people couldn’t think of. (Stan)… I managed to get an internship when I 

was a senior that got me introduced into engineering in my high school. (Nelly) 

Commitment to a field that provides service and academic rigor were also groups that 

emerged in participants’ responses. Leane talked about an encounter during high school that 

piqued her interest in prosthetics: 

I remember when we were all huddled inside of the auditorium area, and this person was 

speaking, and we sat down and as person speaking behind the curtain behind like the 

stage…as he was talking, it was a student that was actually from [a] University, and he 

was studying all about prosthetics and limbs and things of that nature. And so, as he 

slowly walked out and continued to talk, I just realized that his lower limb was actually 

an [amputee], he was amputated…I thought it was the coolest thing ever. And I said that 

that’s what I’m going to do. I’m going to make those…And my first thought was, after 

seeing that, I can contribute by building machinery used in the medical field, especially 

with prosthetics. (Leane) 
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Cole and Petra felt the preparation and rigorous coursework, primarily in their 

engineering courses, was a key factor to pursue a STEM pathway at a community college: 

The engineering instructor really gave us a rigorous program to go through to make sure 

that’s what we wanted to do…because the rigor of the class was not necessarily just do 

the project, and you’re done. It was to do the project but think about what you’re doing. 

And so that opened my eyes to what, in my case, mechanical engineering was like. 

(Cole)… I wasn’t prepared to be in a full on your own university setting…it was more 

about preparation for being involved in larger classes…being at the Community College, 

where it was in between, really helped prepare you for how to do things with students 

versus going directly to the teachers. (Petra) 

Subtheme 1c: Financing My Community College Education 

Most participants felt the affordable cost was a key factor why they chose the community college 

as a first-choice postsecondary institution to pursue their STEM journey. The subthemes that 

emerged revealed a variety of ways in which participants financed their community college 

educations. These include local scholarships, federal financial aid, working part-time, and family 

support (see Figure 4.2). 
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Figure 4.2. Sankey diagram showing a visual representation of normalized counts of In Vivo codes related to the category financial 

support at the community college. 

Note. The nodes illustrate codes corresponding to participants’ gender, race, and background characteristics, where the size of 

each node indicates the normalized frequency of quotations linked to each code. The larger nodes and higher normalized 

frequencies indicate more participant quotations related to codes. 

Source: Generated using Atlas.ti 9. 
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Local scholarships defined as institutional support or other options for scholarships at the 

community college (see Figure 4.2) were more prevalent among Whites, females, and older 

student participants. All-female participants received either full scholarships from the 

community college they attended through leadership programs or a combination of scholarships 

and financial aid. The joint account of participants indicate community colleges are intentional in 

providing financial support to grow women in STEM fields: 

Upon going to community college, I was an ambassador for the school. So, with being an 

ambassador, it was a full ride, so they paid for tuition fees, all of that stuff for community 

college so financially. (Leane)… I was lucky enough to get a full scholarship while 

there… so that helped pay for my community college. I ended up getting a secondary 

scholarship. (Petra)… I think first is the financial piece of it [my community college] It’s 

a huge community college, and they have so many financial resources. And so, they have 

what’s called the foundation scholarships…I couldn’t really imagine going to a four-year 

university and having the debt that I would have been an out of state student especially. 

(Mollie)… in community college I didn’t receive financial aid because of my parents’ 

status or something that was going on. I couldn’t fill out the FAFSA, but I did apply for 

scholarships that they had at the community college, and I did receive those. (Luce)… 

Well, my first year I got financial aid. And then my second year, I applied to be a student 

ambassador at [the Community College] and what the thing about being a student 

ambassador is that they reimburse you tuition. So essentially, they pay for my college if I 

act in that role. (Nelly) 
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Stan described receiving financial support from the community college as getting paid to 

work. In contrast, Norm told of a portal of scholarships he applied for available at the community 

college to finance his education: 

I had the chance to either work less, or just stop working at all, if I needed to, just to 

focus on my schoolwork. It was huge. I mean, my mom cannot help me actually, like, 

I’m on my own very much. And they gave me financial support. I didn’t know how to 

pay tuition. And on top of that, they gave me something back. So, I like to think about it 

like I was getting paid to study. So that was like my job. I thought of it as my job. So, I 

had to do better because I was getting paid to study. (Stan)…I received several local 

scholarships in the area out of high school, when I was going into community college, 

and at [my] Community College, they had a portal of scholarships, kind of like what NC 

State offers here. (Norm) 

Unmet financial needs was a code group that emerged in this study, impacting mainly 

male participants. Some male participants were not as fortunate to receive full financial support 

from the community college. While male participants eventually received some financial support 

from the community college, the majority financed their community college education using 

financial aid, working part-time, and support from family: 

While I was in the community college system, I was able to use FAFSA to support me 

through my adventures through community college. So, I was able to do that while also 

working a part-time job to help kind of make ends meet with the gas and food and things 

like that. (Cole)… Federal Pell Grant, that’s one that I’ve received since I started [at the 

community college], and I received [an] engineering scholarship at [my community 

college]. (Clive)… my daughter was very young then. And I wasn’t working; I got 
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financial aid. At the time, I wasn’t working… So, I would say I had a lot of support from 

my family and also financial aid. (Collin)… No financial support except for my savings, 

and my [family] kept working. And then financial aid at the community college level; it 

was all loans. (Leo)… I was part-time, so I think one semester I got like, a couple $100 

but for the most part, I think any grants or anything offering scholarships, or anything 

was like I thought about it, but I just never did it… I was part time and to get the grants 

and stuff you got to be full time. (Emmet) 

Participants who identify as older and those who identify as students of color expressed 

receiving support from family, working part-time, institutional support, and financial aid as 

options to finance their community college education. Financial aid was the primary source of 

support for students of color during their community college trajectory. A unique demographic 

of transfers emerged by disaggregating the participant data – students identified as older and a 

parent. This population revealed they financed their community college education by applying 

for federal loans and support from families: 

I received no financial support except for my savings, and my wife kept working. And 

then financial aid at the community college level, it was all loans. I got it, maybe some 

grants, and then a scholarship my second year, but I had to take out loans for cost-of-

living expenses. (Leo) 

Subtheme 1d: The Meaning of Scholarship 

As discussed in theme one, cost emerged as the main reason participants chose the 

community college route to pursue studies in STEM. While some participants were fortunate to 

have received full financial support from their community college, others faced many barriers. 

Obtaining a full scholarship is an essential step to narrowing the diversity gap in STEM 



 

144 

 

baccalaureate degree earners and the workforce (Olson & Labov, p. 26, 2012). This theme 

captured what receiving the Goodnight Scholarship meant to participants and their support as 

Goodnight Scholars for transfers at NC State (see Table 4.3). 
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Table 4.3. Relative row frequency for in vivo codes across demographic characteristics for the category Goodnight Scholarship. 

 Age: 

being 

older 

Being a 

parent 

First 

generation 

Female Male Hispanic Men of 

color 

Other Students 

of color 

White 

females 

Whites Totals 

Baccalaureate 

degree 

progression 

4.28% 

(n = 2) 

12.83% 

(n = 6) 

15.40% 

(n = 7) 

5.92% 

(n = 3) 

8.56% 

(n = 4) 

11.55% 

(n = 5) 

12.83% 

(n = 6) 

6.42% 

(n = 3) 

10.69% 

(n = 5) 

2.96% 

(n = 1) 

8.56% 

(n = 4) 

100.00% 

(N = 47) 

Financial 

support 

29.55% 

(n = 1) 

0.00% 0.00% 0.00% 29.55% 

(n = 1) 

0.00% 0.00% 0.00% 0.00% 40.91% 

(n = 1) 

0.00% 100.00% 

(N = 3) 

I don’t have 

to worry 

0.00% 0.00% 0.00% 10.43% 

(n = 3) 

7.53% 

(n = 2) 

20.34% 

(n = 5) 

15.06% 

(n =5) 

22.60% 

(n = 6) 

11.30% 

(n = 3) 

5.21% 

(n = 1) 

7.53% 

(n = 2) 

100.00% 

(N = 27) 

life changing 27.96% 

(n = 2) 

0.00% 0.00% 19.36% 

(n = 1) 

13.98% 

(n = 1) 

0.00% 0.00% 0.00% 0.00% 38.71% 0.00% 100.00% 

Lift financial 

barrier 

25.90% 

(n = 5) 

0.00% 0.00% 14.34% 

(n = 3) 

15.54% 

(n = 3) 

0.00% 0.00% 0.00% 5.18% 

(n = 1) 

28.69% 

(n = 6) 

10.36% 

(n = 2) 

100.00% 

(N = 19) 

More than 

just 

finances 

16.15% 

(n = 4) 

24.22% 

(n = 6) 

0.00% 5.59% 

(n = 1) 

12.11% 

(n = 3) 

0.00% 16.15% 

(n = 4) 

0.00% 12.11% 

(n = 3) 

5.59% 

(n = 1) 

8.08% 

(n = 2) 

100.00% 

(N = 25) 

Moving 

between 

social strata 

0.00% 0.00% 28.16% 

(n = 4) 

10.83% 

(n = 1) 

0.00% 14.08% 

(n = 2) 

0.00% 23.47% 

(n = 3) 

7.82% 

(n = 1) 

0.00% 15.64% 

(n = 2) 

100.00% 

(N = 13) 

Pursue an 

advanced 

degree 

16.99% 

(n = 2) 

25.49% 

(n = 3) 

0.00% 11.77% 

(n = 1) 

8.50% 

(n = 1) 

0.00% 16.99% 

(n = 2) 

0.00% 8.50% 

(n = 1) 

11.77% 

(n = 1) 

0.00% 100.00% 

(N = 12) 

Reduces 

financial 

burden 

4.39% 

(n = 2) 

6.59% 

(n = 3) 

15.82% 

(n = 7) 

9.13% 

(n = 4) 

6.59% 

(n = 3) 

11.86% 

(n = 5) 

4.39% 

(n = 2) 

13.18% 

(n = 6) 

8.79% 

(n = 4) 

6.08% 

(n = 6) 

13.18% 

(n = 6) 

100.00% 

(N = 46) 

Totals 9.09% 

(n = 18) 

9.09% 

(n = 18) 

9.09% 

(n = 18) 

9.09% 

(n = 18) 

9.09% 

(n = 18) 

9.09% 

(n = 18) 

9.09% 

(n = 18) 

9.09% 

(n = 18) 

9.09% 

(n = 18) 

9.09% 

(n = 18) 

9.09% 

(n = 18) 

100.00% 

(N = 198) 

Note. The first column contains In Vivo (verbatim) codes and groups for the subtheme Financing my community college education. 

Subsequent columns contain demographic characteristics of participants examine in this study.  

Source: Generated using Atlas.ti 9. 
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Focus on schoolwork is a critical reason that emerged among participants as they 

reflected on what receiving the Goodnight scholarship meant to them. Participants talked about 

working less and focusing more on coursework, building academic momentum towards 

completing their bachelor’s degree. Female participants Luce and Nelly spoke about how 

receiving a full scholarship allows them to be able to focus more on their coursework: 

so having the Goodnight Scholars Program is just like erasing all of that [debt]. And I 

could just focus strictly on schoolwork, because if I didn’t, then I probably would have 

had to work. (Luce)…it’s great to have that [worrying about finances] off your back and 

only having the chance to just only focus on school. (Nelly) 

Male participants talked about the variety of ways the Goodnight scholarship built their 

momentum towards earning a STEM baccalaureate degree. These include being able to focus on 

school, work less, seeing achieving a bachelor’s degree a possibility, and accelerate their 

momentum: 

Focusing on school, not having to split my time between work and classes, I can focus 

fully on my classes. (Cole)…financially, it’s helped cover a lot and take a load off my 

back. I can actually do my coursework and focus on my schoolwork…Otherwise, I’d be, 

you know, working a lot. And I don’t know if I would be able to keep up with the load of 

work that is at NC State. (Clive)… I didn’t even know if I was gonna get a four-year 

degree. (Collin)… I’ve, you know, continued to take summer classes last semester. I was 

able to use some good night scholarship money to take summer classes rather than having 

to pay for that out of pocket. (Leo) 
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Students of color and Hispanics also talked about being able to focus on school after 

receiving the Goodnight Scholarship was life changing. Participants who identify as being a 

parent spoke about how life-changing receiving the Goodnight Scholarship has been to them: 

I think it’s also influenced me to just being part of the program and also just to be a better 

student and like to make sure I’m around… I’m trying to make sure I’m earning the 

scholarship (Leo)…I feel that it completely changed my life. I was able to even have the 

barriers that I had, such as being a parent, I was able to do that and go to school and get 

this great degree. And it led to other opportunities. (Collin) 

Removing financial burden was a code group showing the highest frequency in 

responses among first-generation students, Hispanics, White females, and those defined other 

(undocumented immigrant status). Participants talked about the financial burden that has been 

lifted from them and their families. Hispanic female participants Nelly and Luce lamented on the 

joy their families felt after receiving the news they received the Goodnight Scholarship:  

Getting a full ride is great within itself. So yeah, they’ve completely erased that financial 

burden. (Nelly)… I remember, whenever I got the call, I called my mom afterwards and 

she just started crying. When I told her, we didn’t have to worry at all about having to 

pay for school because I know that was a big thing that my family was worried about, it 

was just the financial burden of higher education. (Luce) 

Male participants and other student demographics identified in this study also felt the 

Goodnight Scholarship removed a financial burden: 

But I just always felt that I couldn’t burden them with that financial burden, you know. 

So, the Goodnights really helped lift that barrier to me coming to NC State and allowed 

me to take advantage of all those opportunities. (Norm)… I’m able to go to college 
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without student loans…so the goodnight scholarship has definitely given me an 

opportunity that I would not have had otherwise be here at NC State. (Cole)… I think 

these last couple of years at NC State would have been a lot more difficult on my family, 

if we had the burden of the financial aspect of it, along with the fact that being an 

engineering student is quite exhausting. And it turns out to be very tough. (Leo) 

Not having to worry about paying for housing, food, tuition, working (20-hour 

workweek) while taking classes, and insurance are significant concerns for transfers who have 

not received a full scholarship. Participants talked about not having to worry about these 

concerns having received the Goodnight Scholarship. Responses related to this code group were 

highest among Hispanic participants and those defined as other (see Figure 4.3):  

I tried to work part time, and I lasted about half the semester I want to say. And, then I 

realized that I was only working because I was just used to working, it’s just what you 

do, you just work. And I realized that as a goodnight, you know, you don’t have to work, 

and they give you. Not only do they pay for your tuition, but they refund you the rest of 

the money to use for housing or for anything else because at the time housing was my 

biggest expense. (Nelly)… I don’t have to worry about food, I don’t have to worry about 

clothing. I don’t even buy clothes. I don’t really care about it but if I needed to if I 

wanted to. I can. I mean I still work a few hours a week randomly when I want to just 

because I like my job, not because I need to just pay for my classes or pay for food or pay 

for housing. Now I have insurance which I didn’t have. (Stan) 
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Figure 4.3. Sankey diagram showing visual representation of normalized counts of In Vivo Codes related to the category: the meaning 

of scholarship. 
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Figure 4.3 (continued).  

Note. The nodes illustrate codes corresponding to participants’ gender where the size of each 

node indicates normalized frequency of quotations linked to each code. The larger the nodes the 

higher the normalized frequencies indicating more participant quotations linked to the related 

code.  

Source: Generated using Atlas.ti 9. 
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Theme 2: Social Support 

Theme 2 highlights the effects of community college agent support and environmental 

factors, and characteristics have on the experiences – positive and negative – and perceived 

barriers and momentum builders for STEM transfers along their trajectory while addressing 

Research Question 1: Does transfer student capital weaken counter-momentum friction for 

STEM transfer-aspiring students from historically underrepresented groups? The subthemes that 

emerged were (a) on the [right] trajectory and (b) beyond access. Advising experiences build 

STEM momentum or serve as counter momentum friction. Female participants had a more 

significant positive community college advising experience than male students. However, male 

participants across all races, particularly those who identify as older and a parent, had negative 

advising experiences. One female participant recalled the intrusive advising approach of one 

community college faculty advisor: 

So, a lot of them would spend time outside of class with us, whether it was office hours 

or over email, and they would help us so much to try to understand what classes we 

needed to take at [the Community College]. (Mollie) 

Emmet lamented on the meaning relationship he formed with his community college 

professor and the rich quality educational experience before transferring to the university: 

Oh, that was some of the best experiences of my entire life. And I truly mean that I’ve 

met lifelong friends. Definitely student-wise, but I would also say, faculty was there. It 

was, I mean, the quality of the education was excellent. (Emmet) 

Subtheme 2a: On the [Right] Trajectory 

Clear Pathways was a prominent code group that emerged among participants who 

experienced positive advising experiences at the community college. Most participants expressed 
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the phenomenal advising experiences at their community college with program-specific faculty 

advisors. Positive advising experiences were noticeably greater for female participants than for 

males. Students of color, Whites, and participants who identify as parents and older also 

reflected on more positive than negative advising experiences at the community college (see 

Figure 4.4). 
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Figure 4.4. Sankey diagram showing visual representation of normalized counts of individual or 

grouped in Vivo Codes related to the category: community college advising experience. 

Note: The nodes illustrate codes corresponding to participants’ gender, race, and background 

characteristics, where the size of each node indicates the normalized frequency of quotations 

linked to each code. The larger nodes and higher normalized frequencies indicate more 

participant quotations related to codes 

Source: Generated using Atlas.ti 9. 

Female participants felt institutional agents (STEM faculty advisors) advised them on the 

proper course and program pathways – a type of STEM momentum under the curricula domain 

of Wang’s (2017) momentum model: 
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They knew that I wanted to do engineering and they did guide me to the right place… 

then once I had my second year I got an engineering advisor, that was very helpful, they 

recognized that NC State is for engineering students…they tailor their program around 

NC State and what they’re looking for. (Nelly)… I went to [My] Community College, 

and I was advised by not only my typical advisor but also by a lot of teachers there. So, I 

was very well advised with exactly which direction to go in. (Leane)… I found that they 

were very interested in our success and also our interest in the ability to transfer to a four-

year institution. And so they became actually a huge part of the advising process for me. 

(Mollie)… I really enjoyed my advising, I felt as if she was very helpful with the 

transition as to what classes I needed to take at community college that would transfer 

into NC State or any four-year college or university. (Luce) 

Male participants, however, had a slightly different positive advising experience with 

institutional agents (staff and faculty advisors or faculty). Community college agents helped 

them navigate the complexities of the transfer articulation process to increase credit mobility: 

They (agents) would tell me, what colleges are you planning to go to? they would tell me 

about other schools that I should look at. They were planning my whole coursework. So, 

I had everything needed. So, I was right when I transferred…they pretty much tell you 

the courses you need to go to a different light to graduate on time. (Stan)… I had 

an…advisor for engineering at [my Community College]…It was super easy and helpful 

because it gets kind of complex at [the Community College] with engineering…So it gets 

pretty complicated, you know, if you’re want to go to NC State…she (agent) knew all 

that stuff and like, was able to help with that and was super helpful.(Emmet)… my 

advising situation was typically with a group of three individuals, each of those three 
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rotated by year depending on who I signed up with. And so, it kind of gave me a close-

knit relationship with those three individuals. (Cole)… My advisor really wanted me to 

pursue my goal, engineering. And she helped in any way that she could, through 

recommendations and in particular helped me decide which engineering path I should 

take…my advisor at community college really helped narrow down that decision. 

(Clive)… they were very helpful. Making sure I was on the right trajectory to get into 

whatever college I wanted to. Anytime I had any questions about anything, they were 

there to answer them. (Leo) 

Conflicting information emerged as counter-momentum friction in this subtheme. 

Participants expressed receiving conflicting information resulting in a lack of clarity regarding 

course selection and transfer pathway specific to their STEM aspirations from [general] advisors 

and advising services. This type of barrier acts against momentum in the curricular domain in 

Wang’s (2017) momentum model. Support and interactions with faculty played a significant role 

in helping participants overcome this barrier: 

I went again and got a little bit more information, started understanding associate science 

associate arts, and I went again, and I had a really good time talking to that third time that 

really talked to me about career. (Emmet)… I felt I didn’t get as much, maybe as much 

needed help at community colleges… I remember, you know, when I started thinking 

about transferring to NC State, I talked to the general academic advising counselors at 

[my] Community College. And I was told certain things that were different from what 

NC State was telling me at certain times. And that was a little confusing. (Norm)… I 

would get conflicting information on what would carry over as a prerequisite to classes as 

to what would not, so I would get different answers there…In some sense, people would 
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try to help me where they could, but there was always kind of vague, it seemed like the 

advisors just had, you know, the general advising had a lot more students, I think so they 

weren’t really able to be as personal as the engineering advisor. (Leo) 

On my own reflects the agentic nature of participants who navigated the complexities of 

the community college advising process on their own. Male participants across all races who 

identify as being older and being a parent felt they receive inadequate advising leaving them on 

their own to navigate the STEM transfer pathway at their community college: 

on the general advising level…I had some issues…I had to kind of figure stuff out a little 

bit for myself in some cases. kind of stuff having to do with how some courses would 

transfer. (Leo)… my advisor at the Community College…while she was a good 

professor, in terms of advising, I felt like there were a lot of things that I had to go into 

figuring out on my own. So, in terms of setting up my pathway throughout Community 

College, basically I took the course catalog and kind of came up with the plan myself. 

(Norm) 

Subtheme 2b: Beyond Access 

Participants had a variety of entry points beginning their postsecondary journey. The data 

showed that female participants had the highest frequency in responses related to categories: 

interactions with agents, college course/pathways – participants who identify as being older and 

those who are females had the highest frequency in responses related to the subtheme transfer 

trajectory (see Table 4.4). 
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Table 4.4. Relative row frequency for In Vivo codes across demographic characteristics for the 

categories: interactions, coursework, and transfer trajectory. 

 Interactions with CC 

agents 

College coursework/ 

pathway 

Transfer trajectory 

Demographic Column – relative Column – relative Column – relative 

Being older 11.03% (n = 21) 10.22% (n = 16) 11.55% (n = 42) 

Being a parent 6.25% (n = 12) 7.44% (n = 12) 15.26% (n = 56) 

Female 14.19% (n = 27) 14.78% (n = 24) 7.89% (n = 29) 

Male 10.42% (n = 20) 8.06% (n = 13) 12.81% (n = 47) 

Hispanics 12.07% (n = 23) 11.75% (n = 19) 10.33% (n = 38) 

Men of color 7.29% (n = 14) 7.44% (n = 12) 14.72% (n = 54) 

Students of color 10.42% (n = 20) 12.40% (n = 20) 10.90% (n = 40) 

Whites 13.43% (n = 26) 8.41% (n = 14) 11.09% (n = 41) 

Women of color 14.79% (n = 29) 19.49% (n = 31) 5.5% (n = 20) 

Totals 100.00% (N = 192) 100.00% (N = 161) 100.00% (N = 367) 

Note. Relative frequencies are calculated by column for code groups relative to demographic and 

background characteristics of participants examined in this study.  

Source: Generated using Atlas.ti 9. 

Female participants earned college course credits before enrolling at the community 

college through dual enrollment programs at their high schools. While enrolled as dual enrolled 

students, many felt the coursework did not pose academic challenges but served as an excellent 

stepping stone to their STEM pathway at the community college while earning credits towards 

their associate degree. However, not all their coursework or experiences were STEM-related: 

I was exposed to a few college classes before I even enrolled at a community college. So, 

I had one or two classes, but not eight but there were the basic classes, so I didn’t have 

much experience other than that, with college level classes. (Leane)… I think it was very 

different compared to when you get into STEM work for sure. It was much more laid 

back and fairly easy…but it was a good steppingstone. (Petra)… I actually was able to 
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take quite a few college classes at my high school and [my high school] district paid for 

everything. So, I took classes at [a] Community College. And basically, we would have a 

high school teacher that also had their master’s degree or doctorate who taught at [at the 

community college], but also taught at the high school, they would teach us at the high 

school. (Mollie) I really enjoyed the coursework…I felt like since they’re intro level 

courses, they were around the same time kind of difficult as like my higher-level high 

school courses. (Luce) 

While some male participants earned credits or had STEM-related experiences as dual-

enrolled students, many were not afforded this opportunity to develop their affinity for STEM 

nor earn college credits building their momentum towards completing an associate degree. Norm 

was exposed to STEM programming before enrolling full time at the community college and also 

earned college credits under the Career and Technical Education option (CTE): 

In high school, I was a part of the future farmers of America (FFA). So, I did a lot of the 

technical STEM-related classes there…And we were able to do some projects on our 

own, which was nice. (Norm) … I finished high school in [my country] …I was exposed 

to, you know, to the broad spectrum of STEM. I was also in a program that would teach 

me how to work with computers, program, coding, networking, like all that, so I had that 

computer science part of the stem. (Stan) 

Delayed entry emerged as a code group for male participants in this study. Some male 

participants stopped out after high school for reasons due to unsatisfactory academic 

performances or burnout from the rigors of the high school coursework. They were entering the 

workforce after high school was seen as a viable alternative for others. Male participants who 

identified as older and a parent emerged as the demographic that experienced delayed 
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momentum. No noticeable differences associated with the theme emerged across race and ethnic 

groups. Emmet decided to take a break after graduating from high school after an unsatisfactory 

performance, in his opinion. Collin experiences burnout from the persistent challenges of the 

honors coursework at the high school. Leo entered the workforce after high school but decided to 

return to the community college to further his education after several years: 

college was on the radar...after high school and to be honest, I wanted to figure out in that 

year, a way to make it without college. So, I just didn’t really want to go to college. My 

grades in high school weren’t great. So yeah, I mean, I just took a year off (Emmet)… I 

took all the honors classes I was able to, and that was much more challenging than my 

[community college] classes. I wouldn’t say it was any more challenging than some of 

my classes I took in college though. It was very challenging, and I didn’t get a 4.0…I felt 

like I got kind of burnt out. Honestly. I think that’s one reason why I didn’t go straight 

into STEM after high school. (Collin)… I entered the workforce immediately. And did 

that for a number of years... So, enrolling into community college, prior to state, was my 

first experience. (Leo) 

The Role of an Agent. Participant interactions with community college agents (staff and 

faculty advisors or faculty) were positive and played a significant role in building momentum 

along students’ STEM pathways. Participants from racial and ethnic groups had similar positive 

interaction experiences as male and female participants. Female participants attributed positive 

interactions to advising, helpful and supportive faculty, figuring out STEM careers, selecting a 

university for transfer, the big role faculty play in the application process for the Goodnight 

scholarship (see Appendix G), and the huge impact academic advisors have had on their 

experiences: 
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As far as directing me to what classes I should take in my first year… When I was at a 

community college, they were extremely helpful. My STEM teachers, specifically (at the 

community college]. (Nelly)… very big role from the helping of the application process 

or the process [applying to the Goodnight scholars program], to the advisor I got for 

biomedical to electrical engineering…an [institutional agent] … his experience of how he 

went through it (engineering school) and how he took time to study and the process of 

what he did, helped a lot also because I already knew kind of the mindset of how it was 

going to be coming in. (Leane)… The professors were always there to help you. They 

always offered time after classes; email was always an option to there’s tons of options 

throughout the whole journey. (Petra)… the faculty were amazing in helping me figure 

out what it was that I wanted to do in STEM, and they’re just very supportive… They 

were very supportive of me just finding out where I really wanted to go for university like 

what path I wanted to go. (Luce)… I think every faculty or staff member that I 

encountered at [my community college] was truly invested and motivated to help you 

succeed - whether that was getting your associates and moving on or whether that was 

transferring any question that I ever had… if you have questions about what STEM 

degree Should I pursue NC State, they would help you answer that. Or if you had 

questions on, what do I need to do to prepare for a STEM career, they were ready to 

answer that. So, they played an enormous role in my success. (Mollie) 

Male participants attributed positive interactions with community college agents to their 

advisors helping with coursework for effective transfer, STEM faculty pointing them to STEM 

opportunities on campus, the role faculty played in selecting a STEM pathway, caring and 

supportive faculty and small classroom size, and the relationships formed with faculty: 
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Anytime I had any questions about anything, [cc STEM faculty advisors] were there to 

answer them. (Leo)… They were planning my whole coursework. So, I had everything 

needed. So, I was right when I transferred. (Stan)…I’d come talk to her after class and 

she’d sit there for like, 30 minutes with me...And so then I was like…maybe I can do a 

STEM degree, I took another math class, another science class, and…I realized that was 

something I could do not wanted to do. (Emmet) 

Negative interaction experiences came primarily from faculty, and staff advisors 

(described in earlier themes) – Emmet gave an account of a negative classroom interaction 

experience: 

There are two types of teachers…teachers that when they hand back tests, are 

happy…when they hand back good ones, and the teachers that get happy when they hand 

back the bad ones…like toxic things that some teachers do…they almost want to be upset 

at how bad we did. (Emmet)  

Transfer Trajectory. The community college route is an ever-changing ever-evolving 

path for STEM aspirants in this study. Participants’ account of their journey was filled with a 

rich interconnected support system that built their momentum towards completion of an associate 

degree and transferred to NC State as Goodnight Scholars. Figure 4.5 shows parents, males, and 

White participants had a high frequency of responses to this category. 
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Figure 4.5. Sankey diagram showing visual representation of normalized counts of In Vivo 

codes related to demographic characteristics for the categories of interactions, coursework, and 

transfer trajectory. 

Note. The nodes illustrate codes corresponding to participants’ gender, race, and background 

characteristics, where the size of each node indicates the normalized frequency of quotations 

linked to each code. The larger nodes and higher normalized frequencies indicate more 

participant quotations related to codes 

Source: Generated using Atlas.ti 9. 

Small class sizes emerged as a code group in this subtheme. Petra shared the benefits of 

the small class size at the community college. The most notable are increased peer-to-peer and 
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student-to-faculty interaction experiences. A more significant proportion of male than female 

participants talked about the positive effect the small community college classroom size had on 

their STEM trajectory: 

I think the experiences starting somewhere smaller and having less of a large group 

setting helps teach you the use of study groups…teaching you how to talk to your 

professors, as well as how to talk to you about students, because you’re in a smaller 

group setting. (Petra) 

For male participants, the small class sizes at the community college served as a 

steppingstone to be able to adjust academically to the university, increased interactions with 

faculty, and improve classroom learning experiences: 

So, I definitely think that right out of high school, I probably was not ready for the 

academic rigor of university classes. And I felt that at [my community college], the class 

sizes were very small, compared to a lot of my classes at NC State…it was kind of like a 

steppingstone for me to get ready for academic life at NC State in a lot of ways. 

(Norm)…They like small classrooms and open doors, like, with your professors not 

having to deal with classrooms, like just showing up at my professor’s office sometimes. 

(Emmet) 

I really enjoyed the small class sizes… I feel that I had a better connection in 

those smaller class sizes and was able to learn more efficiently. (Collin)… [my 

community college] typically has, like 20 students tops per class. And I feel like that 

helps build a relationship with the teacher, to where I can understand the course material 

better. And then transferring to NC State. (Clive)…I think I was able to learn the material 

better, because we’re in a smaller class setting, you know, I was able to ask questions 
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during class. So, in that sense, I think I’ve benefited from the kind of smaller community 

college community college setting. (Leo) 

Transfer focused culture emerged as a reason for participants’ decision to transfer to a 

four-year university. A community college environment focus on transfer has a positive impact 

on participant’s decision to transfer to a university and pursue a STEM baccalaureate degree:  

it became super apparent in my first semester [at the community college] that everyone 

there was looking to transfer the vast majority of people, they were looking to transfer to 

a four-year university. I’m trying to get into the engineering program at NC State. Like 

it’s, it’s such a good program. And so going to NC State kind of became my focus 

(Mollie)… at [my community college], it’s all about getting into State, like, that’s what 

everyone’s goal is, try to get into NC State... that was a big thing. (Emmet)… I added a 

little bit of intensity to it (working towards high academic achievement). I didn’t have to. 

I couldn’t do just the bare minimum, I had to do even better…From the moment that I 

started to the moment that I got accepted…My goal was centered around getting into NC 

State. (Nelly) 

The influence of community college agents positively impacted participants’ 

momentum towards completing an associate degree in this study. Participants shared specific 

examples of the positive interaction experiences they had with community college agents along 

their journey. Both male and female participants expressed how the interactions and support 

building their momentum toward completing their STEM pathway: 

The professors were always there to help you. They always offered time after classes; 

email was always an option to there’s tons of options throughout the whole journey. It 

was very exciting. It was hard work. But it was exciting, and I enjoyed everything. 
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(Petra)… opening my mind to see what else I could do and that and just talking to my 

peers and my teachers made me realize I actually wanted to do medical school and 

become a physician instead of nursing and so that was really big and impactful in my 

journey as a transfer student. (Luce)…the experience at [my community college] was 

fantastic…it really changed everything but being around professors that actually want to 

be there…actually getting joy out of seeing their students thrive really kind of changed 

the game for me. I’m really starting to enjoy school and enjoy learning and stuff, which 

really kind of propelled me this way. (Emmet) 

Academic rigor at the community college was vital to the academic adjustment 

experiences at the university. Male participant experiences of the community college coursework 

challenged the transfer stigma regarding the academic rigor and readiness of transfers and the 

study skills acquired at the community college that has benefited them at the university: 

I learned how to learn at [my community college]…and learning how to study and 

learning how to learn and learning how you learn [is] something that I 

took…learning…how to study when to study like asking questions, go on professor’s 

office hours…making sure I had all my questions like written down and - understood 

everything around the question before going and professor that was stuff I learned at [my 

community college]. (Emmet)…Definitely the rigor and the classes that I had at 

community college, a lot of people had the stigma, and a lot of people told me that 

community college classes are easy…but once I got through that program, and came here 

to NC State, I saw that it [classes at the community college] honestly was just as rigorous 

as the classes here [at NC State]. [what I learned at the community college] taught me 

how to take the information in front of me to learn to then apply that to the classes that 
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I’m taking here at NC State. (Cole)…the intro to engineering…the class had told me you 

know, what’s the different types of engineering…I did more research on which school 

offered, you know, the better coursework for that discipline. NC State, it’s really good for 

industrial engineering. (Clive) 

STEM programming was not readily accessible to all participants at the community 

college. Male and female participants had contrasting experiences regarding access to STEM 

programs at the community college. Female participants of color were the demographic who feel 

community colleges need to do a better job offering and providing access to STEM 

opportunities: 

There just weren’t a lot of clubs to be involved in that were STEM related. For me, my 

community college didn’t really prepare me well for that aspect, but in other aspects such 

as learning how you learn and so many other things. (Leane) 

Male participants, however, were exposed to a variety of STEM-related experiences 

beyond the classroom that built their aspirations to transfer to the university and pursue a STEM 

baccalaureate degree: 

So, I think the biggest factor or experience that I had at community college that kind of 

influenced me into wanting to transfer was I quickly saw that in my chosen field, when 

we would go on field trips, or conferences and Community College where they bring in 

outside speakers… It was revealed to me that I think I needed to go to a four-year 

university. (Norm)… I got to do research. That’s something that I think was very 

important at first. I didn’t like it very much…with the [STEM] program on top of my 

classes they normally would make you write a paper, do research, and do a lot of research 

guided. On top of that, when I started the [STEM] program that my community college 
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still has, that required us to either do research or volunteer. (Stan)…I really enjoyed being 

a part of different projects…And I felt like those were my first engineering experiences 

working with other like-minded students. (Collin) 

Compounded barriers are a significant counter-momentum friction experienced by 

underrepresented and marginalized groups in this study. Male participants, particularly those of 

color, recalled the compounded barriers faced along their community college journey – in 

addition to language barriers, age emerged as a factor that contributed to men of color 

experiencing isolation during their community college journey: 

I had to pay out-of-state tuition; I didn’t have any financial aid…my mother had to pay 

for it [first-semester coursework]. But I couldn’t really understand what was going on and 

didn’t know what the syllabus was... I couldn’t understand anything in the class. I 

dropped it… it was pretty difficult at first, I mean, a lot of headaches because I still 

couldn’t understand everything on top …the southern accents…on top of not being able 

to understand the whole English thing. I will go home with headaches on top of having to 

work. (Stan)…My experience at the community college was very different from here [at 

the university]. There wasn’t much community involvement, and [my community 

college], like within the school, mostly just showed up to class, to do my work. And 

whenever I wanted to get involved with the community and you know, participate in 

service, how to do that outside of the community college felt like there wasn’t much 

opportunity there. (Clive)…it was stressful, but I think that’s just because of my age … 

NC State was kind of the option for me, especially for the major. (Leo) 

Posttransfer Experience. Transfers continue to navigate the complexities of the transfer 

process even after a successful transfer to a university. However, their needs and experiences 
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differ greatly as they adjust to the life of a new institution. In comparison to their direct-entry 

peers, transfers have a different footprint at this stage along their trajectory and therefore need 

transfer specific support services, recommended in the Transfer Playbook (Wyner et al., 2016), 

to help them adjust to a new environment and navigate new barriers at the university.  

Theme 3: Knowing Who Transfers [Really] Are 

Theme three challenges the false assumptions and deficit thinking (Wyner et al., 2016), 

we have of transfers that create barriers to their adjustment to the university environment – 

adding an additional layer to their already complex trajectory (Wang et al., 2021). As discussed 

in chapter two, transfers face various barriers to adjusting to the university environment: 

institution size, faculty perceptions of community college transfers, the non-traditional age of 

transfer students impacting their social adjustment, and academic adjustment (Townsend & 

Wilson, 2006). The subthemes that emerged were (a) STEM Transfer Adjustment and (b) a new 

footprint that informed this study’s response to Research Question 2: How do community college 

experiences among historically underrepresented STEM transfers impact their success towards 

completion of a baccalaureate degree, relative to (a) barriers defined as counter-momentum 

friction? (b) transfer student capital? Transfers are more likely to be from low-income families, 

single parents, and commuter students. In this study, some transfers identify as being older, 

which posed a unique challenge but can be mitigated through transfer specific programs like the 

Goodnight Scholars program, as explained by one transfer: 

A lot of us are older, have lots of different experiences, and so it is definitely more 

difficult for us to connect…you kind of feel old and like out of place as a transfer student 

sometimes…I feel Goodnight tries to connect the transfer students, but we’re all very 

different. (Mollie) 
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Subtheme 3a: STEM Transfer Adjustment 

Participants mostly had positive advising experiences at the university – the larger green 

nodes – than negative or neutral advising experiences represented in the red and yellow nodes in 

the Sankey diagram, respectively (see Figure 4.6). The demographic of students who had the 

highest normalized frequencies associated with positive advising experiences were males 

(11.79), particularly men of color (13.12), students of color (11.25), and Hispanics (10). 

Negative advising experiences were more prevalent among Whites (6.43), females (6.25), and 

those who identify as being older (9) (see Figure 4.6). 
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Figure 4.6. Sankey diagram showing visual representation of normalized counts of In Vivo 

codes related to the category: university advising experience.  

Note. The nodes illustrate positive, negative, and neutral advising codes corresponding to 

participants’ gender, race, and background characteristics, where the size of each node indicates 

the normalized frequency of quotations linked to each code. The larger nodes and higher 

normalized frequencies indicate more participant quotations related to codes. 

Source: Generated using Atlas.ti 9. 

Different avenues was a code group that emerged related to positive advising 

experiences at the university. Male participants positive advising experiences entailed interaction 

experiences with Goodnight professional staff and faculty who point transfers to various 

resources to develop their professional skills and provide guidance shown in the 2019 Goodnight 

Fellows Program Description for course taking patterns for optimal paths to completing their 

STEM baccalaureate degree (see Appendix G): 
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I’ve, you know, being able to take advantage of the university’s general academic 

counseling services. And then you also have your departmental advisor who helps you 

register for classes every single semester … the goodnight pro staff has just been so 

helpful in terms of developing…my public speaking and resumes, and you know, tried to 

find different ways to develop my skills professionally they have helped tap into different 

on-campus research and work experiences so a lot of different avenues. (Norm) they 

taught us how to make our resumes, cover letters, how to prepare for interviews; like 

professional abilities, we need to develop to be more successful…That’s something I’m 

gonna use for the rest of my life. (Stan)… I have developed a good enough relationship 

with [my university advisor] …She helped me plan my schedule, so that I could get 

certain things done quicker, in order to essentially graduate earlier with my 

undergraduate degree…I probably would have taken the full, full three years to graduate 

with my bachelor’s and then not pursued a master’s at all. (Leo) 

Points of contact reflect the positive advising experiences of female participants at the 

university. Female participants experienced positive advising at the university through peer 

mentoring, how to manage their course loads, and what agents to contact for specific types of 

transfer particular questions: 

I was assigned a mentor. At first, I was at NC State, with another Goodnight Scholar that 

was third year at NC State within the program and she advised me on how to 

just…navigate NC State in general, but advising, from outside of the program, but within, 

particularly the engineering department is also immaculate … She also advised me with 

different opportunities that were available. (Leane)… when you go to your Goodnight, 

people who’ve been nice students as well as your goodnight faculty, they can help push 
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you in that direction. This is a lot to take, this is a lot to do, this is who you should talk to 

if you want to talk to professor’s best, this is who you talk to, if you want to talk about 

what classes you should or shouldn’t take together. (Mollie) 

Inadequate advising experiences were more prevalent among university advisors. Male 

and female participants felt the advising they received left many unanswered questions and left 

them to navigate the advising process independently. As discussed earlier in the findings, 

transfers received conflicting information from community college advisors. The lack of clarity 

carries over to their university advising experience, adding to the complexities of the transfer 

trajectory and compounding the barriers they face while pursuing a STEM baccalaureate degree. 

The participants felt university advisors are unfamiliar with the transfer articulation agreements 

and may not have easy access to transfer guides if they exist: 

I think at least I was lost in the sense of, sometimes you have a lot of questions. Okay, if I 

take this class, what effect will it have on this class, or general advising questions...the 

advising process could definitely be improved. I don’t think they know us well enough to 

know if we’re transferring or not …I don’t think our advisors know a lot of [transfers]… 

they literally just don’t know about what classes would transfer from [my Community 

College] to NC State. (Mollie)…very figured out on your own, which I think I need, and 

you know, advising now more than. (Emmet)… I actually figured all that out on my 

own…I would only go to the group advising, where they will just kind of tell you to fill 

out your next semester, and then everybody in the room of like 200, people would all get 

a pass at the same time, I’d never really sat down with my advisor, one on one (Collin) 

Lack of culturally receptive advising underscores the importance of tailoring advising 

efforts to the diverse student population that comprises the transfer population. As mentioned 
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earlier in the finding of this study, transfers who experience positive advising at the community 

college are advised on a proper course and program pathways and received support from 

community college agents to navigate the complexities of the transfer articulation process. 

Participants felt the university advising experience was different from that obtained at the 

community college: 

The advising scenario [at the university] isn’t necessarily a negative feeling, it is just 

different from what I was used to at a community college. (Cole)...Advising experience 

with my specific advisor…It’s not that strong…it’s not as strong as I would like it to be, I 

only really meet up with them once a semester to just go over classes that I need to take. 

(Nelly) 

By disaggregating participants coded data, students who identify as older had a high 

frequency of comments related to negative advising experiences at the university (see figure 4.5). 

Many felt they were left to figure the advising process out on their own: 

[you are left to] figure it out on your own, which I think I need, and you know…advising 

now more than ever. (Emmet)… but as far as academic advising, I actually figured all 

that out on my own. (Collin) 

Subtheme 3b: A New Footprint 

We know that the adjustment experiences of transfers at the university are impacted by a 

myriad of factors that serve as barriers or build momentum towards retention and persistence in 

STEM. Table 4.5 shows the relative frequency of participant quotes related to categories and 

subcategories. This section addresses subthemes that emerged related to the highest relative 

frequencies.  
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Table 4.5. Relative row frequency for sample of In Vivo codes across demographic characteristics for the categories: academic and 

social adjustment experiences and interactions with agents. 

 Age: 

being 

older 

Being a 

parent 

Gender: 

female 

Gender: 

male 

Hispanic Students of 

color 

Whites Totals 

Academic adjustment: smaller environment 29.10% 

(n = 1) 

0.00% 0.00% 30.84% 

(n = 1) 

0.00% 0.00% 40.06% 

(n = 1) 

100.00% 

(N = 3) 

Adjustment/social connect: social -positive: 

how can transfers connect with peers and 

agents 

12.81% 

(n = 9) 

8.15% 

(n = 6) 

19.12% 

(n = 13) 

10.56% 

(n = 7) 

21.55% 

(n = 15) 

16.05% 

(n = 11) 

11.76% 

(n = 8) 

100% 

(N = 70) 

Adjustment: academic - positive: community 

college coursework prepares transfers 

academically for 4 years 

7.89% 

(n = 3) 

15.06% 

(n = 6) 

11.77% 

(n = 4) 

16.72% 

(n = 6) 

19.91% 

(n = 8) 

17.79% 

(n = 7) 

10.86% 

(n = 4) 

100.00% 

(N = 38) 

 Adjustment: academic -positive adjust: 

transfer students succeed institutional agents-

peer interactions 

8.03% 

(n = 2) 

11.50% 

(n = 3) 

17.97% 

(n = 4) 

8.51% 

(n = 2) 

30.38% 

(n = 8) 

18.10% 

(n = 5) 

5.52% 

(n = 1) 

100.00% 

(N = 25) 

Negative social adjust: connecting with peers 

b/c my age 

20.74% 

(n = 8) 

29.71% 

(n = 11) 

7.74% 

(n = 3) 

16.49% 

(n = 6) 

0.00% 14.62% 

(n = 6) 

10.71% 

(n = 40 

100.00% 

(N = 39) 

Negative academic adjust: beginning from 

square one 

12.34% 

(n = 5) 

28.27% 

(n = 11) 

7.37% 

(n = 3) 

18.31% 

(n = 7) 

6.23% 

(n = 3) 

13.91% 

(n = 6) 

13.58% 

(n = 6) 

100.00% 

(N = 41) 

 Adjustment: negative academic: university 

coursework 

18.88% 

(n = 12) 

9.01% 

(n = 6) 

18.79% 

(n = 12) 

11.67% 

(n = 7) 

11.91% 

(n = 8) 

12.42% 

(n = 8) 

17.32% 

(n = 11) 

100.00% 

(N = 64) 

Adjustment: negative academic - little 

intimidated: being a transfer student 

18.87% 

(n = 3) 

35.87% 

(n = 6) 

9.35% 

(n = 1) 

13.27% 

(n = 2) 

0.00% 14.12% 

(n = 2) 

8.62% 

(n = 1) 

100.00% 

(N = 62) 

 Adjustment: negative social experience: 

everyone’s kind of already got their little 

group 

16.33% 

(n = 11) 

17.01% 

(n = 11) 

13.30% 

(n = 9) 

15.74% 

(n = 11) 

7.50% 

(n = 5) 

11.72% 

(n = 8) 

18.40% 

(n = 12) 

100.00% 

(N = 67) 

 Adjustment: positive social: Goodnight 

scholars program (GSP) - connecting 

transfers with peers 

15.67% 

(n = 16) 

14.03% 

(n = 14) 

13.16% 

(n = 13) 

15.58% 

(n = 16) 

12.36% 

(n = 13) 

14.36% 

(n = 15) 

14.83% 

(n = 15) 

100.00% 

(N = 102) 

 Adjustment: social: peer to peer - really is 

healthy 

16.52% 

(n = 1) 

47.33% 

(n = 3) 

0.00% 17.51% 

(n = 1) 

0.00% 18.63% 

(n = 1) 

0.00% 100.00% 

(N = 6) 
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Table 4.5 (continued). 

 

Adjustment: social -positive: different 

opportunities available to incoming 

stem transfers 

10.60% 

(n = 6) 

15.18% 

(n = 9) 

13.18% 

(n = 7) 

13.10% 

(n = 7) 

22.28% 

(n = 13) 

15.93% 

(n = 9) 

9.72% 

(n = 6) 

100.00% 

(N = 57) 

Positive univ advising exp: push you in 

that direction 

20.15% 

(n = 2) 

0.00% 30.08% 

(n = 3) 

10.50% 

(n = 1) 

0.00% 11.36% 

(n = 1) 

27.74% 

(n = 3) 

100.00% 

Positive univ advising exp: push you in 

that direction 

21.53% 

(n = 7) 

26.43% 

(n = 9) 

9.18% 

(n = 3) 

16.30% 

(n = 5) 

0.00% 13.87% 

(n = 5) 

12.70% 

(n = 4) 

100.00% 

(N = 33) 

Neutral univ advising exp: different 

than what i was used to 

0.00% 0.00% 0.00% 43.50% 

(n = 1) 

0.00% 0.00% 56.50% 

(n = 1) 

100.00% 

(N = 2) 

 Negative univ advising exp: know 

whether we are transfer or like, 

traditional student 

29.10% 

(n = 1) 

0.00% 0.00% 30.41% 

(n = 1) 

0.00% 0.00% 41.95% 

(n = 1) 

100.00% 

(N = 3) 

Totals 14.29% 

(n = 106) 

14.29% 

(n = 106) 

14.29% 

(n = 106) 

14.29% 

(n = 106) 

14.29% 

(n = 106) 

14.29% 

(n = 106) 

14.29% 

(n = 106) 

100.00% 

(N = 742) 

Note. Relative frequencies are calculated by row for code groups relative to demographic and background characteristics of 

participants examined in this study.  

Source: Generated using Atlas.ti 9. 
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They didn’t count was a code that emerged among participants as they reflected on 

transfer articulation policies and accumulated credits earned at the community college. 

Participants felt that transferring to the university placed them at a disadvantage as transfer 

policies meant they had to start from square one. Male and female participants and those from 

racial and ethnic groups felt their university GPA did not accurately reflect their academic 

journey – having the community college GPA to fall on would lessen the transfer shock they 

experienced transferring in: 

Having that [Community College] GPA, your confidence is up here. And you coming 

into university knock it down a little bit. But I think that just made me work harder…you 

not being able to carry over and build upon their transfer GPA denied them the freshman 

and sophomore have a higher standard for themselves. (Emmet)… you kind of start back 

from square one. And so, the first semester I was very much focused on what I’m going 

to do really bad when I have a very bad GPA… I would have liked to carry over that 

original GPA because it definitely would have bumped up my current GPA quite a bit 

based on [my transfer credits]. (Cole)… I felt that at the end of the day…my GPA at NC 

State wasn’t a true reflection of my academic career… I felt more challenged because the 

classes that I took [at the community college] basically would have been like my 

freshman year, and sophomore year…And they didn’t count. (Collin)… I think 

transferring in was different. I think both GPAs show hard work. But it is a lot harder to 

keep the one I have now than it was to keep the one I have. (Leo)…my GPA kind of 

suffered a little bit more because we didn’t have our Gen Eds to fall on. (Nelly) 

Participants described their adjustment experiences at the university as being thrown into 

the deep end and starting from ground zero. Participants, primarily female, talked about a 
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variety of challenges they experienced adjusting academically to the university. Mollie spoke 

about the shock she experienced from a small classroom environment at the community college 

to a large auditorium taking calculus three at the university. Additionally, Mollie mentioned the 

experience many transfers feel relating to the abrupt change during their first semesters at the 

university. Emmet feared losing the Goodnight scholarship after performing poorly on tests. At 

the same time, Nelly and Leo affirmed the expected rigor of the university coursework as 

transfers would have completed all their Gen Ed courses and are taking classes primarily in their 

major while adjusting to a new environment. Leo went on to talk about difficulties transfers face 

taking majority major-specific courses during their first semesters at the university: 

one big barrier is walking into a classroom that you’re not used to, you’re so used to 

having a small environment. So, it can be overwhelming…I think the biggest adjustment 

for me was walking into my first semester into a [Calculus three] class into a huge 

auditorium. And you’re just like, what is this?... you are so used to small classes…and 

professors who, like their sole purpose was teaching and not like research) …I know a lot 

of transfer students talk about it, but you just feel like you get thrown in the deep 

end…And so the rigor was really hard at NC State, especially the first couple semesters 

and even now. (Mollie)… I did pretty bad on all my tests…that first round of tests are 

pretty bad. And I panicked, really bad. I got really anxious…I thought I was gonna lose 

my scholarship… And this (performing poorly on tests) happens to literally every transfer 

when they first get in. (Emmet)…a lot of us being in engineering, we have a GPA to get 

into the College of Engineering… I know that you are in your first semester as a transfer 

student. That’s typically the semester where we would say…we’re taking a lot more 

harder classes…so these classes are going to be harder but we’re starting from zero. 
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(Nelly)… And that it can just be really difficult to juggle all the exams lined up with each 

other, it’s hard, it’s a lot of work…I feel like when you transfer in, you’ve already taken 

all these general education classes. And so, you’re thrown into the deep end of 

engineering…I typically have had four or five major specific courses. (Leo) 

Some participants spoke about not having the experience of residing on the main 

campus. Leane talked about barriers to transfer encounters, having taken all or most of their Gen 

Ed coursework. Community college’s geographic location is a momentum builder for transfers 

as it provides access to resources and academic support, if needed, and increased opportunities 

for interactions with peers and agents. Transfers feel disconnected due to enrolling in major-

specific courses and the large institution size, leaving them unable to experience the main 

campus. Additionally, university professors should use the classroom as a hub to foster peer 

interaction critical to their academic adjustment experience reducing barriers such as what Clive 

recalled: 

 The engineering campus is kind of separated from the main campus…as a transfer 

student, you get worried, taking all the basic classes that you need…if I wasn’t a 

goodnight scholar, I would never be on main campus…that’s one thing I wish NC State 

kind of adjusted a little bit… for transfer students… that was actually a huge barrier 

because I lived about 25 minutes away, which is not a big distance, but as a transfer 

student I missed a lot of opportunities… I can’t speak for others but for me that was a big 

barrier…the biggest I can think of. (Leane)… trying to find study groups over here is 

kind of hard. I didn’t relate with everyone. And not everyone just comes in, sits on your 

laptop, focuses on the professor…they don’t really encourage…you know… working 

together on homework. So, I feel like a lot of it’s been mostly on my own here. (Clive) 
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In spite of the barriers transfers face during their adjustment experiences to the university, 

they acquire capital (institutional or individual) that build their momentum to overcome barriers 

to STEM transfer success.  

I am well-prepared emerged as a code group describing participant’s perception of the 

community college academic experience. Male and female participants and those from racial and 

ethnic groups felt their community college coursework was just as rigorous as the university 

coursework, which further challenges the stigma that transfers are academically underprepared 

and supports the research that transfers complete their baccalaureate degree studies at 

comparable rates as direct-entry students. When asked whether their community college GPA 

influenced their university GPA, participants experienced GPA shock. Still, they felt their 

community college GPA reflected the work ethic necessary to adjust to the rigors of the 

university coursework in their STEM majors. 

Whatever mindset you had in your most difficult classes at the community college, carry 

that mindset with you…whenever you’re transferring, you’re starting out in the junior 

level. So, you really need to be ready to go and know your material. (Collin)… I think the 

rigor of Community College definitely prepared me for what I needed to get a decent 

GPA at, four-year university. (Cole)… [my community college GPA] gave you an idea of 

what GPA you’re gonna be looking at a university fairly well (Petra)… I feel as if the 

classes at my community college have prepared me at least to some degree for the classes 

at NC State… I feel like it has helped my GPA here (Luce)… I feel like I was kind of 

scared going into NC State, thinking that the coursework would be too difficult to keep 

up with… Community College is not that different. [My community college GPA] a little 

higher, than here [my university GPA] …but not by that much. (Clive) 
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How transfers adjust describes the posttransfer experience navigating a new 

environment. By design, community colleges foster student to student and student to agent 

interactions that are essential transferable experiences (capital) vital to improving their 

adjustment experiences at the university. Participants recalled the experiences at their community 

colleges that helped them to adjust academically to the university. The university, however, can 

do its part by offering transfer-specific services and make a concerted effort to help transfers 

adjust to the environment recommended in the Transfer Playbook (Wyner et al., 2016) and 

Supporting Transfer Student Success: Five Key Faculty Practices (Wang et al., 2021). 

Participants spoke about the services received by the Goodnight Scholars program, such as: 

taking transfer class, acquiring a mentor, and touring the university campus: 

I think transfer students succeed in one way, because they’re so used to having those 

connections with the professor, they’re not nervous about going to office hours, or asking 

questions after class…a lot of traditional students are nervous. And so that’s one thing 

that I think helps us [adjust academically]. (Mollie)… I remember with my calculus class 

I was taking a lot of the time spent in groups studying. It is very similar to NC 

State…you find that group of friends to study with and you kind of go through it 

together, and it’s very similar. I experienced that in community college…and so that was 

easy to adjust to (Leane)… we had to take a transfer class and so in that class we also did 

a lot of just exploring what resources the college has. (Luce)…the Goodnight scholars 

program they give us like the whole tour around the campus…they give us a mentor the 

first semester which was really good because I didn’t know how to sign up for classes. 

(Stan)…the Goodnights scholars programs, they have a tutoring system …they can do 

one on one [peer] tutoring (Nelly) 
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Being older was a background characteristic prominent among participants in this study 

who expressed unique experiences along their trajectory. Participants expressed challenges 

adjusting socially to the university environment stating their age as a critical factor creating a 

barrier to connecting with their peers, particularly non-transfers: 

A lot of us are older, have lots of different experiences, and so it is definitely more 

difficult for us to connect…you kind of feel old and like out of place as a transfer student 

sometimes…I feel Goodnight tries to connect the transfer students, but we’re all very 

different (Mollie)…it was weird thing where we somehow gravitated towards each other. 

But like all the older Community College like friends…most of the friends at NC State 

have been older and transferred from community college. (Emmet)…personally my age 

was a bigger thing that I think would have maybe shaped or influenced anything for 

myself …I was typically the oldest in the class…on average, I was at least more than 10 

years older than a lot of these students… This is my chance to do what I’ve always 

wanted to do…But with my home life and stuff, I don’t have the time to just hang out 

with friends, doing all these things that your traditional college students get to do. 

(Leo)… we have the one uniting factor of being transfer students. And I think that really 

helps us connect when we understand each other’s personal challenges and things like 

that. (Mollie)… just me being a little older than some of the other students. Sometimes I 

wouldn’t really feel as comfortable, you know, just connecting or almost feeling 

awkward to just introduce myself, in some ways, just because I was older…probably the 

biggest barrier for me was just being a parent. And just juggling, like academic and 

personal life at the same time. (Collin) 
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Connecting with peers and agents was conveyed by participants as vital to minimizing 

friction along their journey. Transfers, however, are resilient, and regardless of the barriers they 

face navigating the university environment, they find ways to adapt and overcome the barriers. 

Participants, male and female, shared strategies for other transfers to adjust socially connecting 

with peers and agents at the university: 

you find that group of friends to study with and you kind of go through it together…I 

experienced that in community college, and so I brought it to NC State… Don’t 

disassociate yourself from opportunities on campus…that’s the best way that you could 

connect socially with other students (Leane)… put yourself out there and then connect 

with people who are different than you who are willing to kind of take you into different 

experiences. (Mollie)…don’t be a recluse doing homework all the time…find a way or a 

schedule that allows you to go out and explore campus… visit each club…i think that 

was very good for facilitating social interactions with groups that you’re interested in. 

(Luce)…be willing to talk to people…sit near them and talk to them, ask them questions 

after class…get involved with other programs or like leadership roles or something that 

you can meet other people in their department. (Emmet)… pursue what you wanted to 

pursue and why you came to NC State. If you are having trouble making friends, or 

socializing, join the ethnic groups that are ethnic diversity groups that are here at NC 

State…through them, you can connect with others. (Clive)… don’t be afraid of study 

groups, even though some of them are not the best. They at least can in some cases help 

foster a social relationship even though maybe academically it might not be the best 

group. (Leo) 
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Theme 4: Post-STEM Transfer Barriers 

Receiving full financial scholarship as Goodnight Scholars for transfer played a vital role 

in helping transfers overcome a major barrier, which increases the likelihood of women, in 

particular, remaining in STEM programs (Packard et al., 2011). Additionally, successful STEM 

programs with transfer specific supports like the Goodnight Scholars program provide holistic 

supports, discussing in chapter two, that provides a path to success for increasing retention rates, 

self-efficacy, and GPA among historically underrepresented groups (Kalevitch et al., 2012, 2015; 

Snyder & Cudney, 2017; Wilson et al., 2012; Zhu et al., 2020). However, STEM transfers still 

face unique university barriers that slow their momentum along their STEM trajectory. 

Being a transfer student poses unique barriers that cause friction along a student’s 

posttransfer trajectory. Compounded with their diverse cultural background, learning 

experiences, and the nuances of the STEM transfer process, experiencing welcoming interactions 

with university agents is a vital mechanism for them to feel connected to the university’s 

educational environment (Wang et al., 2021). The subthemes that emerged were (a) cultural 

intersectionality and (b) bridging the STEM diversity gap that informed this study’s response to 

Research Question 2: How do community college experiences among historically 

underrepresented STEM transfers impact their success towards completing a baccalaureate 

degree, relative to (a) barriers defined as counter-momentum friction? (b) transfer student 

capital? One female participant shared her lived experiences as a STEM transfer in a male-

dominated field: 

You do have to work harder…You have to when you come in you have to know exactly 

what you want…you have to be determined… Just because you stand out, and you have 

to kind of make your mark…I felt the need to have to try harder than others around me, 
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just because … there’s kind of like a male dominance with the field… with me the 

struggle was finding that balance of not being really assertive as a woman. (Leane) 

When asked what role their gender, race/ethnicity, or the intersection of gender and 

race/ethnicity played in completing their community college STEM pathway and transferring 

successfully to the university, the following codes and their relative frequency across 

demographics.  

Subtheme 4a: Cultural Intersectionality 

Language emerged as a counter-momentum friction for participants from racial/ethnic 

groups. Having family support is vital to minimizing barriers to access for some participants. 

Clive, from a non-native-speaking family, had to navigate the financial aid options and STEM 

careers on his own as he could not rely on his parents for support. Collin emphasized the added 

benefit of being a native speaker in overcoming barriers along their STEM trajectory: 

My parents didn’t know what FAFSA was. I had to find that out on my own. They didn’t 

know what STEM careers were really. (Clive)… I had some peers that if they weren’t 

like a native speaker, like they would probably have extra hurdles to just on top of the 

academics, which was already very challenging. (Collin) 

Being a female of color—accentuates a minoritized group overlooked in STEM fields. 

Female and of color participants experienced more significant barriers in STEM fields, 

particularly engineering, due to the underrepresentation of this demographic in the field. Leane 

attests to the extra-effort and determination as a female of color in a male-dominated engineering 

field: 

you do have to work harder…You have to when you come in you have to know exactly 

what you want…you have to be determined… Just because you stand out, and you have 
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to kind of make your mark…I felt the need to have to try harder than others around me, 

just because … there’s kind of like a male dominance with the field… with me the 

struggle was finding that balance of not being really assertive, as a woman. (Leane) 

Representation of women in STEM. Female participants felt efforts to support diversity 

among women in STEM are more prevalent at the university than at the community college: 

they’re trying harder to pull females in to increase the numbers in the [STEM] programs 

to increase the graduation numbers (Petra)…one thing I will say though is when applying 

to jobs, all the jobs are made available to you. And if you apply to them. If you meet the 

qualifications, then you will receive that job, … you are treated just as equally as any 

other student. (Leane) 

Marginalized and minoritized populations continue to be left out when policies and 

initiatives addressing STEM diversity gap concerns. Both the university and community college 

sectors need more concerted efforts to recruit and support women of color who are marginalized 

and minoritized in STEM fields. Female participants, particularly those of color, gave their 

account of the experiences, further supporting the work necessary to increase representation in 

STEM fields for marginalized populations: 

I think that I do look around some of my classes and like the females that are in the class, 

they’re mostly White females and I think that’s a problem. And we’ve talked about this 

so much within the Goodnight Scholars program like, especially with a couple of 

different transfer students in my class who are Black women, and they look around their 

classes and they’re like, okay, yes, like we have a few women, but like, they’re usually 

White woman (Mollie)… I know being Hispanic and first generation we don’t really 

have as much representation in other [STEM fields] And a lot of them were about, you 
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know, having diverse groups of cohorts…I guess it probably made me more competitive. 

(Luce)… one difficulty that you see is there’s not many of us within that field. I can 

speak from my personal experience…there’s probably only a handful of [females of 

color] within my classes (Leane)… I don’t see as many women in STEM, which I really 

want to see more of. I’m an advocate within my family, investing in education so my 

sisters want to see more, more women…they’re just smart, as I say, but they make great 

engineers too. 

Clive and Collin, who are male participants of color share the underrepresentation of 

women in STEM that they witnessed in along their trajectory and acknowledged their privilege 

being males in the field: 

(Clive)… from my experience, I would say that there [are] more males than other 

genders, in STEM…that’s another obstacle that I wouldn’t have had to overcome if that 

would have been challenging for other people. I feel like us males don’t really have to go 

through what they [females] do…I feel like they, you know, work hard and they deserve 

more. (Clive) 

Clive, who is a Hispanic male participant, recalled the loneliness he felt along his STEM 

trajectory: 

It wasn’t until I got to community college that I saw a lack of presence of Hispanic 

students…we want to join and advocate STEM education…I only had one friend that was 

Mexican there [in my STEM program at the university]. He was the only one I could 

relate to…I felt like I was alone. I’m not seeing other Hispanics or Latin students 

pursuing an education. And if I did see them, it wasn’t in a STEM field where they were 

underrepresented in STEM. (Clive) 
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A male dominated field was a code group that emerged underscoring the persistent 

barriers women face in STEM fields. Male participants from racial and ethnic groups talked 

about the privileges afforded to them in STEM fields. Norm spoke of the various local 

scholarships received and where he was raised, which helped him progress in STEM. Collin told 

of language – being a native speaker helped him overcome barriers:  

so, I definitely think being a Caucasian male has afforded me certain privileges that other 

demographics could not afford… especially on a local level certain scholarships and 

financial aid i received… I think in a large part my ethnicity and where I was raised 

helped me progress in that field [STEM] for sure. (Norm)… being a native to this area…I 

didn’t really have many barriers to overcome like a language barrier. (Collin) 

Subtheme 4b: Bridging the STEM Diversity Gap 

This study aimed to examine the barriers and successes of full STEM scholarship 

recipients at a university. The Goodnight Scholars for transfer participants talked about how the 

program has supported them as transfers on NC State’s campus. Nodes in the Sankey diagram 

shown in Figure 4.7 show that female participants have a higher relative frequency of responses 

than males pertaining to what the Goodnight Scholarship meant to them. Female participants felt 

the Goodnight scholarship relieved them and their families of financial burden (4.09) and not 

having to worry (2.73) about financing their education allowed them to focus more on school:  
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Figure 4.7. Sankey diagram showing visual representation of normalized counts and gender-

related In Vivo Codes related to the category: Goodnight Scholarship. 

Note. The nodes illustrate codes corresponding to participants’ gender where the size of each 

node indicates normalized frequency of quotations linked to each code. The larger nodes and 

higher normalized frequencies indicate more participant quotations related to codes. 

Source: Generated using Atlas.ti 9. 

Financial burden and not having to worry accentuates what receiving the Goodnight 

Scholarship meant to participants in this study, notably females from racial/ethnic groups. Nelly 

and Luce who are Hispanic female participants shared the relief they felt not having to worry 

about the financial burden of their university experience: 

It’s great to have that off your back and only having the chance to just only focus on 

school. (Nelly)… we didn’t have to worry at all about having to pay for school because I 
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know that was a big thing that my family was worried about…having the Goodnight 

Scholars Program it just erased all of that…I could just focus strictly on schoolwork. 

(Luce) 

Some female participants shared what their transfer experience would have been like had 

they not receive the Goodnight Scholarship: 

I tried to work part time, two semesters, and it did not work out. I had to quit…I realized 

that as a Goodnight you don’t have to work… Having a good night makes me feel very 

privileged because I don’t have to struggle. (Nelly)… I do not know at all how I was 

going to manage. And now I don’t have to stress about paying for my housing. I don’t 

stress about paying for food…I’m stressed about tuition…I don’t have to worry about 

picking up jobs while doing that schooling…[I] don’t have to [work] a 20 Hour Work 

Week job plus 16-18 credit hours and clubs and activities. (Petra) 

Male participants shared similar reasons as female participants: 

it didn’t burden my family, which was the biggest part. (Norm)…I’m able to go to 

college without student loans…the goodnight scholarship has definitely given me an 

opportunity that I would not have had otherwise to be here at NC State. (Cole)… I think 

these last couple of years at NC State would have been a lot more difficult on my family, 

if we had the burden of the financial aspect of [pursuing my STEM degree]. (Leo) 

Stan, a Hispanic male participant of color said: 

I don’t have to worry about food…I don’t have to worry about clothing…I still work a 

few hours a week randomly when I want to just because I like my job not because I need 

to just pay for my classes or pay for food or pay for housing. Now I don’t have insurance. 

It has been a blessing. (Stan) 
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More than just finances and get a four-year degree contextualizes the impact of a full 

STEM scholarship for transfer from historically underrepresented groups. Participants who 

identify as older, a parent, men, women, and students of color, however felt the Goodnight 

Scholarship meant more than just finances (c) and rather an opportunity to get a four-year 

degree (d) in a STEM field: 

you can’t put a price on the experiences I’ve got out of just the program. (Emmet)… I 

was part of a professional mentorship…that actually led to an internship…so not only did 

it financially support me through college, but I feel like that’s truly what got me [a step 

into my career]. (Collin)… [the Goodnight Scholars program] influenced me to also just 

to be a better student and really to make sure I’m earning the scholarship. (Leo)…I didn’t 

even know if I was gonna get a four-year degree. I would have gotten my associate 

degree and had a career that way. I feel that it [the Goodnight Scholarship] completely 

changed my life. I was able to even have the barriers that I had, such as being a parent. I 

was able to do that and go to school and get this great degree. And it led to other 

opportunities. (Collin)… financially, it’s helped cover a lot and take a load off my back. I 

can actually do my coursework and focus on my schoolwork…Otherwise, I’d be, you 

know, working a lot. And I don’t know if I would be able to keep up with the load of 

work that is at NC State. (Clive) 

Hispanic and White participants, at similar frequency of comments, felt after receiving 

the Goodnight scholarship they do not have to worry about the typical concerns of transfers 

discussed in an earlier subtheme. Hispanics also felt the Goodnight scholarship relieved them 

and their families of the financial burdens of higher education and put them on a path to 

completing a baccalaureate degree in a STEM field (see Figure 4.8). 
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Figure 4.8. Sankey diagram showing visual representation normalized counts and racial and 

ethnic related In Vivo codes related to the category: Goodnight Scholarship. 

Note. The nodes illustrate codes corresponding to participants’ race/ethnicity where the size of 

each node indicates the normalized frequency of quotations linked to each code. The larger 

nodes and higher normalized frequencies indicate more participant quotations related to codes. 

Source: Generated using Atlas.ti 9. 

In addition to the reasons, populations that emerged in this study who identify as being 

older and being a parent had a similar frequency of comments indicating the Goodnight 

scholarship also opens doors for transfers to pursue an advanced degree (see Figure 4.9): 

I would not be pursuing my master’s degrees…The only reason I am pursuing it is 

because I can fit it in within my goodnight scholarship. (Leo)… now it opens doors after 

graduation that would have never been open if I hadn’t gotten that in the sense of 

pursuing a master’s degree. (Mollie) 
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Figure 4.9. Sankey diagram showing visual representation normalized counts and special 

populations related In Vivo codes related to the category: Goodnight Scholarship. 

Note. The nodes illustrate codes corresponding to participants’ background characteristics where 

the size of each node indicates the normalized frequency of quotations linked to each code. The 

larger nodes and higher normalized frequencies indicate more participant quotations related to 

codes. 

Source: Generated using Atlas.ti 9. 



 

193 

 

Theme 5: STEM Aspirations 

Theme 5 addressed how participants felt their STEM aspirations were realized after 

transferring to a university, receiving the Goodnight Scholarship, and the holistic supports 

narrowing their STEM career choices. The participants’ perception of success in STEM and the 

types of capitals acquired and utilized to help them overcome barriers were discussed. Chapter 

two of this study discussed student-student and student-faculty engagement as critical 

environmental factors influencing transfer STEM aspirations. Suggested in related studies was 

the positive impact working fewer hours has on STEM aspirations for transfers whose native 

language is other than English (Myers, 2013; Myers et al., 2015). The subtheme that emerged 

was (a) what is success in STEM to transfers, which informed aspects of this study’s response to 

Research Question 2: How do community college experiences among historically 

underrepresented STEM transfers impact their success towards completion of a baccalaureate 

degree, relative to (a) barriers defined as counter-momentum friction? (b) transfer student 

capital? Mollie recalled the impact having experienced a female professor at the university and 

the mentor relationship that was formed: 

I remember my professor was female. And she became a huge mentor for me, just 

because it can be not only intimidating, but…I feel like sometimes it’s weird, just being 

the only two girls in this huge class of male dominated [STEM] class. (Mollie) 

Subtheme 5a: What Is Success in STEM to Transfers? 

When asked what success meant to them as STEM transfers, participants provided the 

following reasons shown in Figure 4.6. Female participants talked about finding balance in a 

male-dominated field, having more women pursuing their STEM fields, establishing financial 
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independence, and having the same types of privileges as their male counterparts. The following 

emerged as examples of how female participants perceived success in STEM fields: 

Finding balance and the same type of privileges—Leane, a female of color, spoke of 

ways she overcame challenges as a STEM transfer in a male-dominated field. Being afforded the 

same type of privileges and learning exposures and non-minorities was an essential measure of 

success for Leane: 

I felt the need to have to try harder than others around me… there’s kind of like a male 

dominance…with the field…with me the struggle was finding that balance of not being 

really assertive, as a woman., getting the same type of privileges, and the same type of 

learning exposure that other students that are not minorities get. (Leane) 

More representation of women—Nelly and Mollie’s memory of experiencing a female 

professor of other females like them along their journey underscores the need to increase the 

representation of women and women of color at all levels in STEM fields: 

just seeing the way that I defined success and seeing more women in these roles and 

normalizing that. (Nelly)… I remember my professor was female. And she became a 

huge mentor for me, just because it can be not only intimidating, but…I feel like 

sometimes it’s weird, just being the only two girls in this huge class of male dominated 

[STEM] class. (Mollie) 

Independence—a code group emerged among females, Hispanics, first-generation, and 

participants categorized as others shown in Table 4.6. Luce’s idea of success in STEM is 

achieving financial independence, obtaining her bachelor’s degree, and employment in a STEM 

field would do just that: 
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I would picture them [females] as being independent and not having to depend on anyone 

else… they’re just financially independent. (Luce) 
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Table 4.6. Relative row frequency for In Vivo codes across demographic characteristics for the category: STEM aspirations. 

Success Age: 

being 

older 

Being a 

parent 

First 

generation 

Gender: 

female 

Gender: 

male 

Hispanic Other Students of 

color 

Whites Totals 

Finding that 

balance-

male 

dominated 

field 

30.51% 

(n = 4) 

0.00% 0.00% 38.98% 

(n = 5) 

0.00% 0.00% 0.00% 30.51% 0.00% 100.00% 

(N = 13) 

Applying 

skills and 

passion 

28.31% 

(n = 2) 

0.00% 0.00% 0.00% 31.00% 0.00% 0.00% 0.00% 40.69% 

(n = 3) 

100.00% 

(N = 7) 

Success: 

career path 

0.00% 0.00%  10.68% 27.46% 17.47%  8.36% 36.04% 100.00% 

Success: 

closer to that 

goal 

18.82% 

(n = 2) 

46.45% 

(n = 6) 

0.00% 0.00% 17.70% 

(n = 2) 

0.00% 0.00% 8.08% 

(n = 1) 

11.61% 

(n = 1) 

100.00% 

(N = 12) 

Inclusion 11.31% 

(n = 2) 

65.01% 

(n = 12) 

0.00% 0.00% 12.38% 

(n = 2) 

0.00% 0.00% 11.31% 

(n = 2) 

0.00% 100.00% 

(N = 19) 

Make some 

sort of a 

difference 

24.54% 

(n = 5) 

0.00% 0.00% 6.27% 

(n = 1) 

26.87% 

(n = 5) 

0.00% 0.00% 0.00% 42.32% 

(n = 9) 

100.00% 

(N = 20) 

More women 

in these 

roles 

19.90% 

(n = 3) 

0.00% 0.00% 33.90% 

(n = 5) 

0.00% 13.87% 

(n = 2) 

0.00% 13.27% 

(n = 2) 

19.07% 

(n=3) 

100.00% 

(N = 15) 

Not having to 

depend on 

anyone else 

0.00% 0.00% 31.85% 

(n = 12) 

10.62% 

(n = 4) 

0.00% 17.47% 

(n = 2) 

31.85% 

(n = 12) 

8.31% 

(n = 3) 

0.00% 100.00% 

(N = 36) 
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Table 4.6 (continued). 

 Privileges 30.51% 

(n = 2) 

0.00% 0.00% 38.98% 

(n = 3) 

0.00% 0.00% 0.00% 30.51% 

(n = 2) 

0.00% 100.00% 

(N = 7) 

Totals 11.11% 

(n = 23) 

11.11% 

(n = 23) 

11.11% 

(n = 23) 

11.11% 

(n = 23) 

11.11% 

(n = 23) 

11.11% 

(n = 23) 

11.11% 

(n = 23) 

11.11% 

(n = 23) 

11.11% 

(n = 23) 

100.00% 

(N = 207) 

Note. Relative frequencies are calculated by row for code groups relative to demographic and background characteristics of 

participants examined in this study.  

Source: Generated using Atlas.ti 9.
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Male participants who identify as being older and White talked mainly about applying 

their skills and passion in STEM fields, service – giving back to the STEM community, and 

males who identify as Hispanics and students of color perceived success in STEM as 

perseverance: 

My version of success would be you know taking your skills and what you’re passionate 

about and then applying them to help others …[who] would benefit from your skills and 

advice. (Norm)…whatever difference they’re trying to make, I think that’s like, the 

beautiful thing about STEM is like, we’re all trying to make some sort of a difference. 

(Emmet)… I think of myself as successful right now… just not giving up when, like 

when I first started because I could see anyone just throw in the towel and just give up. 

(Stan) 

Theme 6: Institutional Barriers 

The final theme in this study illustrates the true grit of low-and-middle-income transfers, 

women, and students of color who transferred from a North Carolina community college to NC 

State as Goodnight Scholars for transfers. This theme makes more prominent the lack of 

conviction that STEM transfers battle personally along their trajectory as they adjust to a 

university environment. Figure 4.10 illustrates that regardless of gender, race/ethnicity, or other 

groups who identify as being older or a parent, transfers experience imposter syndrome, doubt, 

and intimidation along their STEM trajectory. Discussed in chapter two was the importance of 

creating an atmosphere that promotes factors that impact women of color in STEM programs 

transferring from community colleges to universities – these include on-campus social networks, 

a sense of belonging, isolation, invisibility, etc. “Helping transfers connect to their peers will go 
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a long way toward making large classes feel smaller and ensuring that transfers don’t feel like 

outsiders in smaller classes” (Wang et al., 2021 p. 18).  

The subthemes that emerged were (a) belief in oneself and (b) on my own, which 

informed the remainder of this study’s response to Research Question 2: How do community 

college experiences among historically underrepresented STEM transfers, impact their success 

towards completion of a baccalaureate degree, relative to: (a) barriers defined as counter-

momentum friction? (b) transfer student capital? One participant spoke about the small class 

sizes at the community college in establishing meaningful peer-to-peer and peer-to-agent 

connections in contrast to the university lecture halls: 

You’re so used to having a connection with your professor and your peers, and it being so 

one-on-one, if you have questions in class, they can come right up to you and answer it, 

or, you know, you feel comfortable raising your hand because there are 15 to 25 of you 

versus 300. You’re so used to [at the community college] having a connection with your 

professor and your peers. (Mollie) 

Subtheme 6a: Belief in Oneself 

Several major categories emerged related to the subtheme (a) describing participants’ 

academic adjustment experiences at the university. 

Imposter syndrome—Participants spoke of not feeling like they deserved the opportunity 

to have received the invitation to apply and interview for the Goodnight Scholarship. Participants 

shared their experience of not taking first-or second-semester STEM coursework at the 

community college instead of the university felt stigmatized. Participants communicated this 

feeling of imposter syndrome as prevalent among all Goodnight Scholars for transfer. 
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Figure 4.10. Sankey diagram showing visual representation normalized counts and across 

participant demographics related In Vivo codes related to the category: belief in oneself. 

Note. The nodes illustrate codes corresponding to participants’ gender, race/ethnicity, and 

background characteristics, where the size of each node indicates the normalized 

frequency of quotations linked to each code. The larger nodes and higher normalized 

frequencies indicate more participant quotations related to codes.  

Source: Generated using Atlas.ti 9. 

Hispanic females and participants who identify as older and being a parent shared their 

experience: 
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when I first came into the goodnight program I kind of felt imposter syndrome …after I 

got the goodnight scholarship and talk to my fellow goodnights all of them went through 

that you know so it’s really important to understand that you are there for a reason and 

you deserve that scholarship, and it was not by happenstance that you got that 

scholarship. (Norm)…They [Goodnight Scholars staff] told us we need to recognize that 

these transfer students are going to experience it differently than a first year…for 

example like imposter syndrome, or something like that. I feel like they [the Goodnight 

Scholars program] did a really good job to help them [transfers] transition. (Nelly)…they 

call it imposter syndrome that we went over this in the goodnight scholars program a 

lot…where you do feel like. Since you didn’t sit there, those big lecture halls…you 

know, calculus, you didn’t go through that physics program that everyone says is offered 

at NC State… you can feel that sense of like, not belonging. (Leo) 

Doubt—Students of color expressed the doubt they experienced while either at the 

community college or university from either being among a marginalized and minoritized 

population in a male-dominated engineering field or feeling academically underprepared being 

an older transfer student. Nelly, a Hispanic female participant, spoke of never feeling like she 

belonged to the STEM community in her major program of study at the university. Leo, who is 

an older male of color, often felt insecure pursuing his STEM journey later in comparison to his 

community college peers: 

you tend to doubt yourself a lot, especially as a Hispanic female in a predominantly male 

industry such as construction or engineering in general. the struggles that are unique to 

my own experience would be doubting myself and never really feeling a part of the 

community [STEM field] (Nelly)… there was some insecurity at first, you know, just 
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starting these classes and trying to get along… I think being older and going back to 

school, for myself, kind of had something to prove like that; I could still do it. (Leo) 

Intimidation—Participants who identify as being older or a parent described the 

intimidation they felt as transferring STEM majors at a university. Collin told being a transfer as 

opposed to being a direct-entry student, while Leo and Mollie reflected on the challenges of 

adjusting academically to the large institution size coming from a community college: 

I felt a little intimidated by being a transfer student. And that may sound silly, but I’m 

just not going straight from high school. I just felt a little intimidated by that. (Collin)… I 

think it can be very easy to get overwhelmed and fall behind in a lesson. And it’s not as 

easy to just raise your hand and ask the question when there’s 100 or 200 other students 

in the class. (Leo)…I think one big challenge with transferring is being thrown into these 

massive classes. You’re so used to having a connection with your professor and your 

peers, and it being so one-on-one, if you have questions in class, they can come right up 

to you and answer it, or, you know, you feel comfortable raising your hand because there 

are 15 to 25 of you versus 300. You’re so used to [at the community college] having a 

connection with your professor and your peers. (Mollie) 

Subtheme 6b: On My Own 

Illustrated in Figure 4.11, Figure 4.12, and Figure 4.13 are the various barriers between 

gender, racial/ethnic groups, and participants who identify as older or a parent faced and 

overcame along their STEM trajectory. Participants who identify as a parent had similar 

frequencies of comments related to feeling isolated and feeling included. The most significant 

barrier to students who identify as older was feeling isolation (see Figure 4.13). 
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Barriers Defined as Counter Momentum Friction. Felt the Isolation. Isolation was the 

most notable barrier female participants deemed as transfers at the university. This barrier 

emerged more frequently among Hispanics and students of color (see Figure 4.13). Nelly and 

Luce shared their feelings of not belonging being Hispanic and female in a STEM major at the 

university: 

STEM Community. So, it’s hard to connect with them…I’m a female, and on top of that 

I’m also Hispanic. And there are some implicit biases, I’m sure, against not only females 

but Hispanics…I feel like I just don’t belong… specifically in my department, there isn’t 

really much of an outreach towards transfer students…I didn’t have a connection with my 

actual department …I feel like I stand out like a sore thumb. (Nelly)…one of the barriers 

would have been just not feeling like I’m a part of NC state quite yet because I know in 

the beginning, I had those feelings of not really belonging quite yet. (Luce) 

Norm, a male participant who identifies as an older student, spoke about how the 

Goodnight Scholars program mitigated his isolation through peer mentorship (see Appendix G). 

Interactions with peers were a vital strategy to help alleviate this barrier.  

So, I think the biggest barrier in that regard the Goodnights really helped mitigate that 

and a lot of ways I think other transfer students that come to NC State probably felt more 

isolated than I did …[with] my cohort you were able to really develop a relationship with 

those people and lean on them because they’re going through the same things you’re 

going through. (Norm) …by giving us a student mentor that not only was you part of the 

Goodnight program …the mentors they gave us were transfer students, so they went 

through literally all the same experiences and felt isolated. (Norm) 
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Clive, a Hispanic male participant, shared feelings on his own, adjusting to and 

overcoming the academic challenges at the university. Having the academic support to 

overcome this barrier was lacking in his perspective:  

I feel like a lot of it’s been mostly on my own here, at NC State, as opposed to 

community college where I had, you know, help from my friends, when I didn’t 

understand material…I’m just roughly on my own. I couldn’t go to my parents and say, 

oh, ask him for help on, you know, math problems. And so even when I had the 

technology available, I still felt like I had to do everything on my own. (Clive) 

Early STEM Momentum. Against all odds, participants overcame the various barriers, 

transferred, and continued to build momentum towards completing a STEM baccalaureate 

degree. Whether it was institutional support from the Goodnight Scholars program or individual 

capital possessed or acquired along their trajectory, the twelve participants in this study defied 

the odds. Participants faced a myriad of barriers, yet without the needed institution support, they 

found ways to persist and overcame these barriers: 

Community College Access. Hispanic male and female participants shared barriers they 

overcame during the college application process to gain access to postsecondary STEM 

opportunities: 

A huge barrier was that I was doing the whole college application process on my own. 

So, I didn’t really have a lot of help with figuring out things like… what is the FAFSA like 

what’s the best LSAT scores or ACT scores you should have. (Luce)…there were a lot of things 

that I had figured out on my own…I feel like if you didn’t even go to any school in the United 

States, I don’t think that you know, how anything works about like, why you had to take this 
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many credit hours to be a full-time student and what that implies and why FAFSA. (Stan)… I 

had to figure out how to apply for college in general, just a simple application. (Clive) 

Paying For My Community College Education. Male and female participants 

described ways they figured out how to finance their community college education: 

In community college I didn’t receive financial aid…I couldn’t fill out the FAFSA but I 

did apply for scholarships that they had at the community college and I did receive those. 

(Luce)… But through those scholarships, I was able to, you know, bit by bit and piece by 

piece, get enough funding where I could go to community college without having to pay 

for it on my own…it was just from a lot of these small scholarships that I was able to 

accumulate. (Norm)… I can’t bring my dad to an open house or bring him to talk with 

someone that asked about the finances, I had to figure that out on my own. (Clive) 

Complexities of the Transfer Process. Male and female participants described how they 

had to navigate the barriers related to the transfer process at the community college on their own: 

I found the transfer process to be interesting if I had to describe it in one word, not bad or 

good, just interesting. Because you’re on your own in the sense that it’s your 

responsibility to like to get your application in and do all the things that it takes to get 

there…you really had to do a lot of the research on your own, and just kind of be your 

own advocate and look out for yourself. (Mollie)… I felt like there were a lot of things 

that I had to go into figuring it out [the community college advising process] on my own. 

So, in terms of setting up my pathway throughout Community College, basically, I took 

the course catalog and kind of came up with the plan myself. (Norm)…as a community 

college student, you have to navigate that [finding opportunities for transfers at the 
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university], as well on your own. (Nelly)… as far as academic advising [at the 

university], I actually figured all that out on my own. (Collin) 

Conclusion 

The findings presented in this chapter describe the lived community college and 

university experiences of twelve Goodnight Scholars for Transfer at NC State University. Their 

experiences were examined by conducting semistructured interviews. Data was collected using 

Atlas.ti 9, a CAQDAS, and analyzed relative to the research questions. The results yield a total 

of six themes, two for Research Question 1: (a) Equitable STEM Access and (b) Social Support. 

For Research Question 2 Parts a and b, four themes emerged: (c) knowing who transfers [really] 

are, (d) post-STEM transfer barriers, (e) STEM aspirations, and (f) institutional barriers. 

In response to Research Question 1: Does transfer student capital weaken counter-

momentum friction for STEM transfer-aspiring students from historically underrepresented 

groups? Among themes one and two emerged were financial and navigational barriers to access 

for STEM transfers, particularly males and students of color, entering and progressing along 

community college transfer pathways. For many participants in this study, attending community 

college as their first-choice postsecondary pathway made financial sense and a low-risk 

alternative to exploring a career in STEM. Theme two emphasized the importance agent support 

has on pathway progression and navigating the complexities of the transfer process along the 

trajectory of STEM transfers. 

Findings in themes three, four, five, and six informed the researcher’s response to 

Research Question 2: How do community college experiences among historically 

underrepresented STEM transfers impact their success towards completion of a baccalaureate 

degree, relative to: (a) barriers defined as counter-momentum friction? (b) transfer student 
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capital? Theme three accentuates the assumptions and deficit thinking about transfers that often 

create barriers to the adjustment experiences at the university among females, males, and 

students of color. However, the Goodnight scholar’s program played a vital role in mitigating the 

barriers faced by historically underrepresented STEM transfers in this study as they begin to 

create a new footprint at a new juncture along their trajectory. Theme four addressed the unique 

barrier participants faced at the university just by being a transfer student. These barriers were 

more noticeable among marginalized populations in STEM, such as women of color, Hispanics, 

and students of color. However, being a Goodnight scholar as a transfer proved vital for 

participants overcoming most of these barriers faced at the university by marginalized 

populations in STEM programs. 

Theme five addressed the perceived STEM aspirations primarily among women and 

women of color in this study. Participants’ self-awareness of the environment in which they 

continue to thrive was inspiring, further addressing the urgent need to increase the representation 

of marginalized and minoritized populations in STEM fields. Finally, theme six highlights the 

agency and grit participants who identify as Hispanic females, students of color, older students, 

and parents possess, which played a critical role in overcoming institutional and systemic 

barriers to STEM transfer momentum.  

A discussion of the key findings of this study and their effectiveness in addressing the 

research questions relative to the transfer student capital and STEM momentum follows in 

chapter five. 
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CHAPTER 5: DISCUSSION OF FINDINGS AND IMPLICATIONS 

Discussion of Findings 

The purpose of this qualitative case study was to understand the STEM transfer student 

experience, from entry at a community college to transferring to a 4-year university and 

obtaining a STEM baccalaureate degree. The study focused on the impact of the support of 

transfer-receiving institutions on the success of female students and students from low-income 

and minority backgrounds. The participants were students from populations underrepresented in 

STEM who had transferred from a community college to a 4-year university as STEM or STEM 

education full scholarship recipients of the Goodnight Scholars program at North Carolina State 

University to pursue STEM bachelor’s degrees. Nine findings emerged in this study: (1) 

Differential Financial Support, (2) Early STEM Momentum, (3) Student to Agent Interactions, 

(4) Locality and Programming, (5) Barriers to Post-transfer STEM Success, (6) Full STEM 

Scholarships, (7) Transfer shock, (8) Gender differences, and (9) On My Own. 

In this study, the researcher proposed that TSC indicates the momentum of pre- and post-

STEM transfer students from historically underrepresented groups. A goal of the research was to 

use the extended notion of TSC by Wang et al. (2017) to explore the momentum and barriers 

(defined as counter-momentum friction) that STEM transfer students experience on their upward 

trajectories to complete and transfer to universities. In the findings of this study, other types of 

capitals, defined by “Yosso’s 2005 community culture of wealth model” (Garner et al., 2021, 

p. 73), emerged from this study’s findings. 
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Research Question 1 (RQ1): Does transfer student capital weaken counter-momentum friction 

for STEM transfer-aspiring students from historically underrepresented groups? 

In response to RQ1, this study found that the participants acquired and used five transfer 

student capitals to weaken counter-momentum friction along their trajectories: cultural capital, 

social capital, interactions, support, familial, learning and study skills, and agency. The following 

four findings related to Themes 1 and 2 (equitable STEM access and social support) addressed 

the notion that transfer student capital results in weaker counter-momentum friction: (a) 

differential financial support, (b) early STEM momentum, (c) student-to-agent interactions, and 

(d) locality and programming. See Table 5.1 and the section that follows. 
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Table 5.1. RQ1 themes, subthemes, and related types of capital contribute to STEM momentum or provide counter-momentum 

friction relative to the domains of the Momentum Model. 

 Types of capital STEM momentum 

builder 

Counter-

momentum friction 

Population demographic Domains of momentum 

Key Theme 1: Equitable STEM Access 

Affordable option to social and economic mobility  

Financial burden Lacking- support, agency, social 

capital 

No Yes Men, students of color Counter momentum friction: 

financial barrier 

It makes financial sense Agency, familial, aspirational Yes No Men and women Motivational: aspirational, growth 

mindset and agentic momentum 

Low financial risk Cultural capital Yes No Men and Women Motivational: Aspirational, growth 

mindset and Agentic Momentum 

Geographic location Navigational capital Yes No Women of color, males Teaching and learning: 

metacognitive momentum 

Institutionalized cultural capital No Yes Women of color Counter momentum friction: 

access to stem programs 

Smaller environment Navigational capital Yes No Women of color Teaching and learning: 

metacognitive momentum 

Motivational: aspirational 

I didn’t get to choose Familial Yes No Male of color Motivational: Perseverance 

Linguistic, navigational No Yes Male of color Teaching and learning: 

metacognitive momentum, agentic 

Why do transfers choose STEM 

STEM efficacy Cultural-institutionalized, 

embodied cultural capital 

Yes No Men, women, and 

students of color 

Motivational: aspirational 

Support from peers and 

agents 

Support, interaction Yes No White males Teaching and learning: cognitive 

momentum 

Familial Support, familial Yes No White males and males of 

color 

Teaching and learning: cognitive 

momentum 

Early exposure to STEM Social capital Yes No Men and women of color Motivational: aspirational 

momentum 
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Table 5.1 (continued). 

Commitment to service  Cultural capital Yes No Women of color Motivational: aspirational 

momentum 

Academic rigor Learning and study skills Yes No White males and females Teaching and learning: cognitive 

momentum 

motivational: growth mindset, 

perseverance 

Financing my community college education 

Local scholarships Cultural capital, social capital Yes No Male and female Motivational: aspirational 

momentum 

Unmet financial needs Familial, cultural Yes No Men, Students of color, 

older transfer, parents 

Motivational: aspirational 

momentum 

Unmet financial needs Lack support No Yes Men, students of color, 

older transfer, parents 

Curricular: enrollment intensity, 

enrollment continuity 

The meaning of scholarship 

Focus on schoolwork Cultural, institutionalized cultural 

capital 

Yes No Men and Women Curricular: enrollment intensity, 

enrollment continuity  

Motivational: Metacognitive 

Life-changing Cultural Yes No Students of color, 

Hispanics 

Motivational: aspirational 

momentum 

Removing financial 

burden 

Support, agency, social capital Yes No Males, Hispanic female Motivational: aspirational 

momentum 

Not having to worry Social capital, symbolic social 

capital 

Yes No Hispanic male and female Motivational: aspirational 

momentum 
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Table 5.1 (continued). 

Key Theme 2: Social Support 

On the [right] trajectory 

Clear pathways positive 

CC advising experience 

Support and Interactions-

(faculty) 

Yes No Women & Men, Students 

of color, Whites 

Curricular: proper course and 

program pathway, enrollment 

intensity, enrollment continuity 

Conflicting information-

Negative CC advising 

experience 

Lack of Support and inadequate 

Services (staff) 

No Yes Men Counter-momentum friction: lack 

of clear pathway, lack of support 

On my own Agency Yes No Males, being older, being 

a parent 

Curricular: proper course and 

program pathway, enrollment 

intensity, enrollment continuity 

On my own Lack of Support No Yes Males, being older, being 

a parent 

Counter-momentum friction: lack 

of clear pathway, lack of support 

 

Beyond access 

A stepping stone Services, Cultural Capital, 

Interactions, embodied cultural 

capital 

Yes No Females Curricular: proper course and 

program pathway, enrollment 

intensity, enrollment continuity 

A stepping stone Inadequate services, agency No Yes Females, females of color Lack of clear pathway, inadequate 

advising 

STEM exposure Embodied cultural capital Yes No Males, men of color Motivational: Growth mindset, 

perseverance, aspirational 

momentum, agency 

Curricular: Proper course and 

program pathway 

Delayed entry Learning and Study Skills, 

Cultural 

No Yes Males, being older, being 

a parent 

Curricular: Enrollment continuity 

The role of a community 

college agent 

Service, support, interactions Yes No Males and females Motivational: aspirational 

momentum 

curricular: proper course and 

program pathway 
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Table 5.1 (continued). 

Small class size Interactions, navigational Yes No Males, men of color, 

females 

Motivational: aspirational 

momentum and agentic 

momentum 

Transfer focused culture Interactions, Learning and Study 

skills, Social Capital 

Yes No Males and Females, 

Hispanic females 

Motivation: aspirational 

momentum 

Influence of community 

college agents 

Interactions, Learning and Study 

Skills 

Yes No Male and Female Motivational: aspirational 

momentum 

Teaching/Learning: Cognitive and 

Metacognitive momentum 

Academic rigor Interactions, Learning and Study 

skills 

Yes No Male Motivational: aspirational 

momentum 

Teaching/Learning: Cognitive and 

Metacognitive momentum 

STEM programming Embodied cultural capital No Yes Women of color Motivational: aspirational 

momentum 

STEM programming Embodied cultural capital, 

Aspirational capital 

Yes No Males, Men of color Motivational: aspirational 

momentum 

Compounded barriers Lack of interactions and support No Yes Men of color Counter-momentum friction: lack 

of clear pathway, inadequate 

advising, financial barrier 

Linguistic capital, agency Yes No Men of color Motivational: agentic momentum 
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Finding 1: Differential Financial Support. In this study, financial barriers to 

community college entry had a disproportionate effect on students of color, male students, and 

Hispanic students. However, the students persisted because of the capital that they acquired and 

utilized. The students used their cultural, social, familial, support, and agency capital to 

overcome friction and increase their aspirational momentum, enrollment intensity, and continuity 

while pursuing STEM baccalaureate degrees.  

According to the literature and this study’s findings, a lack of financial support is one of 

the main barrier’s encountered by community college STEM transfer students (Giancola & 

Davidson, 2015; Wang, 2020). This study found the student populations on which a lack of 

financial support has a disproportionate impact, as well as the capitals that the students from 

these populations acquired and utilized to overcome these barriers. The participants felt that it 

made financial sense and low financial risk to attend community colleges as their first choice, 

postsecondary institution to pursue STEM pathways. The participants acquired the following 

capitals: agency, familial, aspirational, and cultural (see Table 5.1). The affordable cost of the 

community college enabled them to build STEM transfer aspirational momentum under the 

motivational domain of Wang’s (2017) momentum model. However, the female participants in 

this study experienced the most favorable outcomes when receiving financial support for 

community college. Some of the female and male participants received full financial support 

through various local scholarships, opportunities, or programs at their community colleges. This 

financial support contributed to their social and cultural capital and their aspirational momentum 

(see Table 5.1). Receiving full local scholarships enables transfer students to overcome debt 

aversion, as debt aversion is a factor that correlates with the decreased likelihood of transfer 

students going into STEM fields (Kruse et al., 2015). 
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The participants’ unmet financial needs while in community college were a significant 

barrier due to lack of support for the participants who identified as male, students of color, and as 

older or a parent. In this study, lack of support was a capital that caused friction and resulted in 

slowed enrollment intensity and continuity in the curricular momentum domain of the 

momentum model. However, the participants in these demographics relied on family for 

financial support during their community college years so that they could build their aspirations 

to pursue STEM pathways at community colleges (see Table 5.1, Theme 1).  

Financial barriers, counter-momentum friction found in the literature (Packard et al., 

2011; Wang, 2013, 2017, 2020) slows the momentum of STEM-aspiring transfers. In this study, 

the participants, particularly students of color, did not acquire the support, agency, and social 

capital needed to afford high university costs when beginning their postsecondary STEM 

journeys (see Table 5.1). As a type of friction, financial barriers may be a deterrent to high-

achieving community college students transferring to 4-year institutions to pursue STEM 

baccalaureate degrees (Eagan et al., 2010; Wang, 2017). The Goodnight Scholars program for 

transfers addressed a significant barrier along the STEM trajectory of the participants in this 

study. The full scholarships enabled the transfer students and their family members to receive the 

financial assistance needed to pursue STEM baccalaureate degrees and deal with the financial 

burden of higher education. With the scholarship, the transfers did not have to worry about food, 

tuition, and work and could focus more on their schoolwork. Consequently, the transfers 

acquired cultural capital, institutionalized cultural capital, social capital, symbolic social capital, 

support, and the agency needed to build momentum in the curricular and motivational domains 

of the momentum model.  
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Finding 2: Early STEM Momentum. In this study, friction to early STEM momentum 

occurred due to unclear pathways and inadequate advising. The male students of color acquired 

the support, interactions, and familial capitals needed to reduce this type of friction and build 

cognitive momentum. The participants who identified as male, female, and students of color and 

showed strong STEM self-efficacy acquired the institutionalized and embodied cultural capital 

needed to build aspirational momentum. The white male and female transfers acquired and 

utilized the capitals of defined learning and study skills and built cognitive momentum, a growth 

mindset, and perseverance. 

Self-efficacy was an individual characteristic identified in the literature as a leading 

indicator (Phillips & Horowitz, 2020) of community college STEM transfer success (see Figure 

2.2). In this study, the participants’ STEM self-efficacy resulted from their institutionalized and 

embodied cultural capital, which enabled them to build their aspirational momentum. Their 

aspirational momentum consisted of their commitment to pursuing STEM pathways at 

community colleges and transferring to and obtaining STEM baccalaureate degrees at a 4-year 

university. STEM self-efficacy, defined in the literature as math and science self-efficacy, is a 

lagging indicator directly influenced by the leading indicators (Phillips & Horowitz, 2020). In 

the context of this study, early exposure to STEM programs had a positive impact on the 

participants’ STEM self-efficacy and influenced the types of capitals acquired and utilized to 

build related momentum along the STEM transfer trajectory.  

In this study, the participants who identified as male, particularly men of color, primarily 

received the capital defined as support from agents, interactions with agents, and familial capital. 

Support, interactions, and familial capital were vital to building the aspiring STEM transfer 

students’ cognitive momentum. Early exposure to STEM and commitment to service resulted 



 

217 

 

from the participants’ social and cultural capital. The participants’ acquired their social and 

cultural capital through the social networks they had built during their secondary years, within 

the communities where they lived, and STEM career exploration opportunities. In this context, 

social and cultural capital contributed to the aspirational momentum of the STEM transfer 

students, particularly for male participants and women of color. The academic rigor defined by 

participants in this study showed that the capital of learning and study skills (Laanan et al., 2010) 

was a vital means of building cognitive momentum, a growth mindset, and perseverance, the 

types of momentum under the motivation and teaching and learning domains of the momentum 

model (see Table 5.1).  

In this study, the participants recalled that their precollege experiences provided carry-

over momentum or friction (Wang, 2017) for their STEM trajectory. The female participants 

acquired and embodied cultural capital and used the services and interactions of their dual-

enrollment experiences to build curricular momentum. Many of the female participants reported 

that their dual-enrollment coursework did not provide them with early STEM exposure and thus 

the opportunity to access adequate services and acquire agency. A lack of clear pathways and 

inadequate advising was an apparent consequence of inadequate services and agency. The male 

participants acquired embodied cultural capital by gaining early access and exposure to STEM 

programming or coursework and built motivational and curricular momentum (see Table 5.1, 

Theme 2).  

Finding 3: Student to Agent Interactions. The female transfer students and those from 

racial and ethnic groups acquired and utilized the capital of services, support, interaction with 

agents, and learning and study skills to build momentum. These participants built aspirational, 

metacognitive, cognitive, and proper course and program pathway momentum to reduce the 
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friction of interactions with agents. The transfer students who identified as male, older, of color, 

and parents acquired and utilized agency and linguistic capital to reduce the friction of a lack of 

clear pathways and inadequate advising to build agentic momentum. 

The participants in this study, particularly those from racial and ethnic groups, had 

positive interactions with community college agents (i.e., staff and faculty advisors or faculty), a 

finding supported in the literature (Wickersham & Wang, 2016). Interactions were a 

characteristic identified in the literature as a leading indicator of STEM aspirations and a lagging 

indicator (Phillips & Horowitz, 2020) for community college STEM transfer students’ success 

(see Figure 2.2). The female participants and those from racial and ethnic groups acquired and 

used the capital of services, support, interactions, and learning and study skills to build 

aspirational momentum, metacognitive and cognitive momentum, and proper course and 

program pathways (see Table 5.1). According to the literature, proper course and program 

pathways correlate with reduced STEM attrition and increased likelihood of STEM transfer 

(Chen, 2013; Wang, 2015; Wang et al., 2017). 

Interactions, such as positive advising experiences, are means of increasing the STEM 

persistence and momentum of female students toward baccalaureate degree attainment in STEM 

programs (Jackson & Laanan, 2015; Starobin & Laanan, 2008; Packard et al., 2011; Packard & 

Jeffers, 2013). However, negative advising interaction experiences are barriers to the STEM 

persistence of female and first-generation community college students. Consequently, negative 

advising experiences result in delays in STEM and transferring or switching out of STEM 

programs at the university (Packard et al., 2011; Packard & Jeffers, 2013). 

The transfer students in this study experienced delayed momentum getting on and 

remaining on the right STEM pathways due to negative advising experiences. The male 
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participants reported receiving conflicting information from community college advisors more 

than the female participants, a finding that aligned the research by Packard and Jeffers (2013). 

The negative advising experiences did not enable the male participants to acquire the proper 

support or services they needed to reduce the friction of a lack of clear pathways and support.  

However, female participants across racial and ethnic groups and some male participants 

had positive advising experiences at their community colleges. These participants reported 

positive support from and interactions with faculty to build curricular momentum toward STEM 

pathway completion. The participants who lacked support from community college agents (e.g., 

faculty and staff advisors) acquired and utilized agency. Agency is a capital essential for building 

agentic momentum under the motivational domain. Agentic momentum was prevalent among the 

male participants and those who identified as older or a parent (see Table 5.1). The men of color 

who spoke English as a second language or identified as older faced unique barriers during their 

community college years. The lack of interactions with and support from the agents produced 

barriers that resulted in isolation among this group. Many of the participants acquired the 

linguistic and agency capitals that they needed to navigate their community college journey by 

themselves (see Table 5.1.1). 

Finding 4: Locality and Programming. The findings of this study suggest that the 

geographic locations and smaller learning environments of community colleges are, by design, 

mechanisms for reducing the friction that presents barriers to STEM access. 

The participants, particularly students of color, acquired and utilized the capital of 

agency, navigational, and interactions to build aspirational and agentic momentum. STEM-

related activities contributed to the aspirational momentum of the male participants, enabling 

them to acquire embodied cultural capital and aspirational capital. Female participants acquired 
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interactions and learning and study skills through academic rigor at their community colleges. 

The participants’ capital enabled them to increase their aspirational momentum and reduce the 

friction of their academic adjustment experiences at the university.  

Cultural capital gave the participants the motivation to overcome barriers to access, 

opportunities to achieve higher academic standards at low financial risk, and the ability to 

develop a growth mindset. A growth mindset is a significant factor in the educational 

achievement of female students and those from low-income backgrounds (Claro et al., 2016). In 

addition, according to the momentum model, a growth mindset enables community college 

students to avoid a deficit-minded approach. 

In this study, agency was a capital found more prevalent among the male participants and 

students of color. Agency enabled the STEM transfers to develop the self-directed learning 

defined by agentic momentum among STEM transfers. Agentic momentum is the drive to 

navigate the nuances of the community college STEM transfer journey. The participants of color 

acquired and utilized navigational and familial capital because of their community colleges’ 

geographic locations and smaller learning environments. The navigational and familial capital 

enabled the participants to build momentum under the momentum model’s teaching and learning 

and motivational domains (see Table 5.1). 

Community colleges tend to benefit from being geographically well-dispersed and having 

smaller class sizes than 4-year universities (Palmer & Wood, 2013). However, not providing the 

right STEM programs or not making STEM programs more accessible to marginalized and 

minoritized populations at community colleges produces barriers to STEM access due to a lack 

of institutionalized cultural capital (Garner et al., 2021). A lack of institutionalized cultural 

capital could impact the aspirations of women of color to pursue STEM baccalaureate degrees 
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(see Table 5.1). Smaller class sizes correlated with increased interaction experiences and 

navigational capital among male and female transfers at the community college. In this study, the 

interactions and navigational capital acquired due to the size of the community college enabled 

both the male and female participants to increase their aspirational and agentic momentum. 

Community colleges with transfer-focused cultures provided improved interactions, learning and 

study skills, and social capital for the male and female participants, which enabled them to build 

STEM aspirational momentum (see Table 5.1). 

The male participants who experienced delayed entry into community college did not 

acquire the learning and study skills and cultural capitals due to cooling off or entering the 

workforce. The male participants who identified as older or parents experienced increased 

friction that affected their enrollment continuity. The women of color in this study did not 

acquire the embodied cultural capital they needed for the early development of their STEM 

identities, their desire to major in STEM degrees, transfer, and transition to university (see 

Carlone & Johnson, 2007, García et al., 2020). However, the male participants acquired 

embodied cultural capital and aspirational capital through various planned STEM activities while 

developing their STEM identity and aspirations in community college. The male participants in 

this study found academic rigor and study skills beneficial for their academic adjustment 

experiences. The participants acquired and utilized the capital of interactions, learning, and study 

skills to build aspirational, metacognitive, and cognitive momentum (see Table 5.1). 
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Research Question 2a: How do community college experiences among historically 

underrepresented STEM transfers impact their success toward completing a baccalaureate 

degree relative to barriers defined as counter-momentum friction? 

In response to RQ2a, this study addressed the community college experiences with an 

impact on the success of transfers concerning counter-momentum friction and related to the 

Themes 3, 4, and 6 and finding 5 shown in Table 5.1.1 and below: (a) Barriers to Post-transfer 

STEM Success. 
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Table 5.1.1. RQ2a and RQ2b themes, subthemes, and related types of capital that build STEM momentum or serve as counter-

momentum friction relative to the domains of the Momentum Model. 

  Types of capital STEM momentum 

builder 

Counter-

momentum 

friction 

Population demographic Domains of momentum 

Key Theme 3: Knowing Who Transfers [Really] Are 

STEM transfer adjustment 

Different avenues Support, services, interactions, 

social capital 

Yes No Male, students of color, 

older students 

Motivational: aspirational 

momentum 

curricular domain: proper course 

and program pathway 

Points of contact Support, navigational, embodied 

cultural capital 

Yes No Female, students of color, 

older students 

Curricular momentum: proper 

course and program pathway 

motivational: agentic momentum 

Inadequate advising Services, agency Yes No Male & female Motivational: agentic momentum 

curricular: proper course and 

program pathway 

Inadequate advising Services No Yes Male & female Counter-momentum friction: 

inadequate advising 

Lack of culturally 

receptive advising 

Agency Yes No Transfers-women and 

students of color 

Agentic momentum 

Lack of culturally 

receptive advising 

Services, interactions, social capital No Yes Transfers-women and 

students of color 

Motivational: agentic momentum 

curricular: proper course and 

program pathway 

 

A new footprint 

they didn’t count Institutionalized cultural capital, 

aspirational capital 

No Yes Males, females, and 

students of color 

Motivational: aspirational, 

metacognitive momentum 

thrown into the deep end 

and starting from ground 

zero 

Institutionalized cultural capital, 

aspirational capital 

No Yes Males, females, and 

students of color 

Motivational: aspirational, 

metacognitive momentum 
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Table 5.1.1 (continued). 

experience main campus Interactions, navigational No Yes Males, females, and 

students of color 

Motivational: aspirational 

momentum 

I am well prepared Learning and study skills/cultural 

capital 

Yes No Males, females, and 

students of color 

Curricular domain: cognitive and 

metacognitive momentum 

How transfers adjust Interactions, services, support, 

navigational, symbolic social 

capital 

Yes No Males, females, and 

students of color 

Teaching and learning domain: 

cognitive momentum 

motivational: growth mindset, 

aspirational capital 

Being older Interactions (peers), navigational No Yes Older transfers who are 

males, females, or 

students of color 

Motivational: aspirational 

momentum 

Connecting with peers 

and agents 

Interactions, institutionalized 

cultural capital, navigational capital 

Yes No Males, females, and 

students of color 

Motivational: aspirational 

momentum, agentic momentum 

 

Key Theme 4: Post-STEM transfer Barriers 

Cultural intersectionality 

Language Institutionalized cultural capital and 

social capital 

No Yes Men of color, Hispanics Financial barrier; motivational: 

agentic momentum 

Linguistic/agency Yes No Men of color, Hispanics Motivational: aspirational 

momentum, agentic momentum 

Being a female of color Institutionalized cultural capital; 

embodied cultural capital 

Yes No Women of color, 

marginalized groups 

Minoritized and/or marginalized 

Representation of women 

in STEM 

Aspirational capital, symbolic 

social capital, support 

Yes No Women, women of color, 

students of color 

Motivational: growth mindset, 

perseverance, aspirational 

momentum 

Marginalized and 

minoritized populations 

Lack institutionalized cultural 

capital, symbolic social capital 

No Yes Women of color Minoritized and/or marginalized; 

motivational: aspirational 

momentum 

Lack aspirational capital Yes No Women of color Motivational: aspirational 

momentum, 
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Table 5.1.1 (continued). 

A male-dominated filed Symbolic social capital, support, 

services, social, cultural, 

aspirational, familial 

Yes No Males and men of color Motivational: growth mindset, 

perseverance, aspirational 

momentum, agency 

curricular: proper course and 

program pathway 

 

Bridging the STEM diversity gap 

Financial burden  Cultural capital Yes No Male, female, students of 

color, Hispanics 

Financial barriers 

Not having to worry Cultural capital Yes No Male, female, students of 

color, Hispanics 

Financial barriers 

More than just finances Institutionalized cultural 

capital/cultural capital 

Yes No Being older, being a 

parent, men, women, 

students of color 

Financial barriers 

Get a four-year degree Institutionalized cultural capital Yes No All participants Financial barriers 

 

Key Theme 5: STEM Aspirations 

What is success in STEM to transfers? 

Finding balance Aspirational capital, symbolic 

social capital, embodied cultural 

capital, navigational capital 

Yes No Women & women of 

color 

Motivational: growth mindset, 

perseverance, aspirational 

momentum 

teaching/learning: metacognitive 

momentum 

More representation of 

women 

Aspirational capital, symbolic 

social capital, embodied cultural 

capital, navigational capital 

Yes No Women & women of 

color 

Motivational: growth mindset, 

perseverance, aspirational 

momentum 

Independence Cultural capital Yes No Women & women of 

color 

Motivational: agentic momentum 

Same type of privileges Aspirational capital, symbolic 

social capital, embodied cultural 

capital, navigational capital 

Yes No Women & women of 

color 

Motivational: aspirational 

momentum 
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Table 5.1.1 (continued). 

Skills and passion Aspirational capital, social capital, 

cultural capital 

Yes No Men and men of color Motivational: growth mindset, 

perseverance, aspirational 

momentum 

 

Key Theme 6: Institutional Barriers 

Belief in oneself 

Imposter syndrome Lack of symbolic social capital, 

lack of embodied cultural capital 

No Yes Hispanic females, older, 

parents 

Barrier: low STEM self-efficacy;  

motivational: perseverance, 

aspirational momentum 

teaching/learning: metacognitive 

momentum 

Doubt Lack of symbolic social capital, 

lack of embodied cultural capital 

No Yes Students of color, 

Hispanics 

Barrier: low STEM self-efficacy; 

motivational: perseverance, 

aspirational momentum 

teaching/learning: metacognitive 

momentum 

Intimidation Lack of symbolic social capital, 

lack of embodied cultural capital 

No Yes Being older, being a 

parent 

Barrier: low STEM self-efficacy;  

motivational: perseverance, 

aspirational momentum 

teaching/learning: metacognitive 

momentum 

 

On my own 

Felt the isolation  Lack of support, social capital No Yes Older transfers, transfers 

who are parents 

Barrier-social isolation: 

teaching/learning: cognitive and 

metacognitive momentum 

curricular momentum: proper 

course and program pathway 

motivational: aspirational, 

perseverance, and agentic 

momentum 
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Table 5.1.1 (continued). 

Felt the isolation  Interactions, symbolic social 

capital, agency, linguistic 

Yes No Older transfers, transfers 

who are parents 

Teaching/learning: cognitive and 

metacognitive momentum 

curricular momentum: proper 

course and program pathway 

motivational: aspirational, 

perseverance, and agentic 

momentum 

Early STEM momentum Agency, aspirational, linguistic, 

familial, navigational 

Yes No Male and female 

participants, Hispanics 

Teaching/learning: cognitive and 

metacognitive momentum 

curricular momentum: proper 

course and program pathway 

motivational: aspirational, 

perseverance, and agentic 

momentum 

 



 

 

Finding 5: Barriers to Posttransfer STEM Success. The following factors are barriers 

or momentum-builders to posttransfer STEM students’ experiences: (a) cafeteria-style advising, 

(b) social adjustment experiences, (c) reduced financial barriers, (d) diversity gaps in STEM, and 

(e) low STEM self-efficacy.  

The participants from racial and ethnic groups acquired and utilized the agency capital 

carried over from their community college experiences to navigate barriers at the university due 

to inadequate advising. As Goodnight Scholar scholarship recipients, the participants acquired 

interactions capital, institutionalized cultural capital, and navigational capital to overcome the 

barriers to their social adjustment experiences at the university. 

The participants in the study acquired and utilized cultural and institutionalized cultural 

capital to overcome financial barriers by being Goodnight Scholars. The students of color, 

Hispanics, older students, and parents were the populations who experienced the most significant 

positive impact. The female students and students of color in this study experienced yet 

overcame barriers to diversity, such as underrepresentation, marginalization, and minoritization, 

by utilizing the following capital: symbolic social, support, services, social, cultural, aspirational, 

and familial. However, low STEM self-efficacy affected the participants, particularly students of 

color, Hispanics, older students, and parents, who experienced imposter syndrome, doubt, and 

intimidation. 

Cafeteria-Style Advising. Inadequate advising experiences are a barrier to the STEM 

persistence of female students on university campuses (Packard & Jeffers, 2013). Holistic 

supports through cohort models provide comprehensive advising useful for increasing the 

retention rates of minority students (Kalevitch et al., 2012, 2015). Transfer students from racial 

and ethnic groups experience inadequate advising that could impact their abilities to acquire and 



 

229 

 

utilize services, interactions, and social capital. However, the transfer students in this study 

utilized agency to figure out the university advising process on their own (see Table 5.1.1).  

Social Adjustment Experiences. Older transfer students shared the challenges they 

experienced adjusting socially to the university campus because of their age and limited 

experience living on the university’s main campus. The Goodnight Scholars program provided 

the transfer students with opportunities to connect to the institution and with their peers, which 

resulted in positive academic and social adjustment experiences (Jackson & Laanan, 2011, 2015; 

Reyes, 2011; Wang et al., 2017; Zeledón-Pérez, 2019). The participants from the racial and 

ethnic groups in this study had positive interaction experiences due to their participation in the 

Goodnight Scholars program. They acquired the interactions capital, institutionalized cultural 

capital, and navigational capital needed to build aspirational and agentic momentum (see Table 

5.1.1). 

Reduced Financial Barriers. Financial barriers are a significant counter-momentum 

friction (Wang, 2017), as they could deter high-achieving community college students from 

obtaining credentials or transferring to 4-year institutions to pursue baccalaureate degrees. This 

study found that helping transfers overcome financial barriers was a major step in narrowing the 

diversity gap in STEM fields. Full STEM scholarship programs, such as the Goodnight Scholars 

program for transfer students, enable students of color, Hispanics, and their family members to 

acquire and utilize cultural and institutionalized cultural capital to overcome financial barriers. 

Transfer students who receive full STEM scholarships no longer have to worry about working 

part-time or paying for food and clothing while pursuing their STEM baccalaureate degrees. 

Transfer students who no longer have such worries can focus more on their schoolwork. In this 

study, the participants who identified as male, female, of color, older, and parents felt that the 
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Goodnight Scholarship provided them more than finances: It allowed them to obtain 4-year 

degrees, which underscores the importance of the transfer function (Kisker, 2007; Wang, 2020). 

Diversity Gaps in STEM. The underrepresentation of women and minorities is a 

profound problem, particularly in STEM fields. Students from marginalized and minoritized 

groups face gender stereotypes and discrimination in their college years. The gender stereotypes 

and discrimination could impact these students’ advancement as aspiring STEM scholars and 

contribute to the gaps in STEM career fields in the workplace. Students from marginalized and 

minoritized populations experience barriers along their STEM trajectory that slow their STEM 

baccalaureate degree attainment momentum. The participants from non-native English-speaking 

families lacked the familial support they needed to overcome barriers to postsecondary degree 

access. Thus, such participants had to navigate the complexities of financial options and STEM 

career choices by themselves. The experiences of the female students and students of color in 

this study did not enable them to acquire and utilize the institutionalized capital, symbolic social 

capital, and social capital that they needed to overcome barriers to diversity (e.g., 

underrepresentation, marginalization, and minoritization) and build their agentic and aspirational 

momentum. However, the participants possessed, acquired, and utilized the various types of 

capital that they needed to overcome this barrier, as shown in Table 5.1.1, Theme 4. 

Low STEM Self-Efficacy. STEM self-efficacy has a positive impact on the career 

decisions of underrepresented minorities (Falco & Summers, 2019) and on factors such as 

mentoring, active learning, and a collaborative environment (Amelink et al., 2015; Wang, 2020). 

In this study, however, low STEM self-efficacy had adverse effects on transfers who experienced 

imposter syndrome, doubt, and intimidation during their pre- and posttransfer experiences. The 

participants who were students of color, Hispanics, older students, and parents described the 
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experiences associated with low STEM self-efficacy. Consequently, the findings suggest that the 

transfer students who experience the barrier of low self-efficacy may not acquire and utilize the 

symbolic social capital and embodied cultural capital that they need to build momentum in the 

motivational and teaching/learning domains (see Table 5.1.1). 

Imposter syndrome is a prevalent issue for transfers awarded full, competitive STEM 

scholarships, such as the Goodnight Scholarship, as they may not feel they deserve such 

opportunities. Additionally, the stigma of academically underprepared community college 

transfers could negatively impact their adjustment to university STEM coursework. Being a 

minority and lacking the same experience with first- or second-semester STEM coursework as 

direct-entry students could cause transfer students to experience imposter syndrome. Within 

some STEM fields, female transfer students of color could experience marginalization and 

experience pronounced doubt. Older transfer students and parents could feel intimidated about 

starting their academic journeys later as opposed to earlier in their lives. Transfer students in 

general also feel intimidated by the university classroom environment, which could harm their 

adjustment to large university lecture halls, as they have come from smaller classroom learning 

environments (see Table 5.1.1). 

Research Question 2b. How do the community college experiences among historically 

underrepresented STEM transfers impact their success toward completion of a baccalaureate 

degree relative to transfer student capital? 

In response to RQ2b, this study addressed the community college experiences with an 

impact on the success of transfers in relation to the transfer student capital accumulated and 

related to Themes 3, 4, 5, and 6, and findings 6,7,8, and 9 as shown in Table 5.1.1 and the 
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following discussion: (a) full STEM scholarships, (b) transfer shock, (c) institution size, (d) 

gender differences, and (e) on my own. 

Finding 6: Full STEM Scholarships. The participants who identified as male, of color, 

and older and had full STEM scholarships acquired and utilized support, services, interactions, 

and social capital as Goodnight Scholars for transfers at NC State University. The participants 

who identified as female, of color, and older Goodnight Scholars acquired support, navigational, 

and embodied cultural capital that they needed to build momentum toward the proper course, 

program pathways, and agentic momentum. 

As indicated in the literature, transfer scholarships focused on STEM fields have a 

powerful effect on students and institutions (Olson & Labov, 2012). They could address the 

unique needs of community college students for increased access, retention, and attrition in 

STEM programs (Olson et al., 2016). Full STEM scholarships enable community college 

transfer students, particularly those with families, to work less and focus more on their 

schoolwork (Ford et al., 2015; Olson & Labov, 2012).  

One goal of this study was to examine the barriers and institutional supports beyond 

finances that transfer students experience while pursuing STEM baccalaureate degrees. In this 

study, the participants who identified as male, of color, and older who had full STEM 

scholarships acquired and utilized support, services, interactions, and social capital as Goodnight 

Scholars for transfers at NC State University. The participants acquired and utilized the capital 

needed to build STEM aspirational momentum and proper course and program pathway 

selection.  

The Goodnight Scholars who identified as female, of color, and older acquired the 

support, navigational, and embodied cultural capital they needed to build momentum toward the 
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proper courses and program pathway and agentic momentum (see Table 5.1.1, Theme 3). The 

literature also indicated that participation in STEM cohorts, such as the Goodnight Scholars 

program for transfers, is a way to increase STEM momentum (Ford et al., 2015; Olson et al., 

2016).  

Finding 7: Transfer Shock. The participants who identified as male, female, and from 

racial and ethnic groups acquired and utilized the institutionalized cultural capital and 

aspirational capital they needed to overcome transfer shock and build their aspirational and 

metacognitive momentum. The participants who identified as older and of color acquired the 

interactions, services, support, navigational, and symbolic social capital that they needed to 

mitigate transfer shock during their adjustment experiences. As Goodnight Scholars, the 

participants acquired the capital of defined interactions, institutionalized cultural capital, and 

navigational capital that they needed to overcome barriers to their adjustment experiences. 

Transfer shock was a unique challenge found in the literature that could have a negative 

effect on transfer students’ academic and social adjustment to 4-year colleges or university 

campus environments. Transfer shock, otherwise referred to as a temporary GPA drop (Hills, 

1965), is a barrier to STEM momentum, particularly for female students, women of color, and 

first-generation STEM transfers (Jackson & Laanan, 2015; Lopez & Jones, 2016; Reyes, 2011). 

However, the participants in this study who identified as male, female, of color, and older 

perceived transfer shock as systemic. The transfer policies caused the students who identified as 

male, female, and from racial and ethnic groups to enter a static state. The participants felt their 

university GPA was not a true reflection of their academic journey, as they could not fall back on 

their community college GPAs from their accumulated general education credits. This caused the 

students to experience a disadvantage compared to direct-entry students. The findings suggest 
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that transfer students who experience transfer shock are less likely to acquire and utilize the 

institutionalized cultural capital and aspirational capital needed to build their aspirational and 

metacognitive momentum (see Table 5.1.1, Theme 3). 

This study found that older students and students of color may feel disconnected from the 

university’s main campuses, which could obstruct their opportunity to chart a new footprint in 

the institution’s life. Transfer students from smaller, geographically well-dispersed 

environments, such as community colleges, could struggle to navigate more prominent 

universities. Furthermore, older transfer students could struggle to connect with their fellow 

students, who are likely to be younger. Additionally, the large classroom size at the university 

contributes to their barriers to adjustment. Transfer students could consider the adjustment from 

the community college classroom sizes to university classroom sizes too abrupt, causing them to 

feel isolated and regressing to the beginning of their academic journeys (Wang et al., 2021). 

Consequently, in this study, the participants from racial and ethnic groups did not acquire 

institutionalized cultural capital and aspirational capital and thus had slow aspirational and 

metacognitive momentum (see Table 5.1.1, Theme 4). 

In this study, the transfer participants considered their community college coursework as 

rigorous as their university coursework. The participants utilized their learning and study skills 

and cultural capitals to facilitate their adjustment experiences and build cognitive and 

metacognitive momentum. In addition, the Goodnight Scholars program provided transfer-

specific services the participants used to overcome barriers to their academic and social 

adjustment experiences. The participants used the Goodnight Scholars program services to 

minimize the barriers due to disconnect and acquire the capital vital to their adjustment 
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experiences: interactions, institutionalized cultural capital, and navigational capital (see Table 

Table 5.1.1, Theme 4). 

Finding 8: Gender Differences. As Goodnight Scholars, the women of color 

participants acquired the institutionalized, aspirational, and embodied cultural capital vital for 

building motivational momentum. As females in a male-dominated STEM field, the female 

participants acquired symbolic social, support, services, social, cultural, aspirational, and familial 

capital, which enabled them to build motivational and curricular momentum. Whereas the 

women of color participants sought financial independence by acquiring cultural capital, their 

male counterparts acquired aspirational, social, and cultural capital to overcome challenges and 

persevere. 

In this study, the participants in underrepresented, marginalized, or minoritized groups in 

STEM fields possessed qualities that enabled them to overcome barriers on their STEM 

trajectories. The female participants of color described finding sheer grit and resilience by 

acquiring institutionalized, aspirational, and embodied cultural capital as Goodnight Scholars. 

The capital enabled them to build momentum in the motivational domains of aspirational, 

agency, perseverance, and a growth mindset. However, the male participants, particularly those 

of color, benefitted from the privileges of being men in the male-dominated STEM field. The 

benefits provided opportunities for the male transfers across racial and ethnic groups to acquire 

the symbolic social, support, services, social, cultural, aspirational, and familial capital they 

needed to build momentum in the motivational and curricular domains (see Table 5.1.1, Theme 

4). 

Despite the various barriers to their STEM trajectories, the participant transfer students in 

this study remained focused, adjusted to their new environment, and continued to build 
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momentum along their trajectories. The female participants perceived success as finding balance 

in a male-dominated field and not standing out; however, they desired equitable STEM 

opportunities. The female participants acquired and utilized the following capital to increase 

their motivational momentum: aspirational, symbolic social, embodied cultural, and 

navigational. 

The female participants in this study shared how motivated and inspired they felt by 

seeing someone like them at the university, such as professors or peers. Representation for 

STEM transfer students from marginalized and minoritized populations enables them to build the 

symbolic social capital they need to build their aspirational momentum. In this study, obtaining 

financial independence was an essential measure for STEM success among women of color. The 

desire to achieve financial independence showed the participants’ acquisition of cultural capital, 

which they used to build their agentic momentum (see Table 5.1.1, Theme 5). 

The male participants in this study had different perspectives of STEM success because 

of their perceived privileges, and their commitment to service emerged in this study. However, 

men of color perceived success as the ability to overcome challenges and persevere. The male 

participants attributed their skills and passion in STEM fields to the aspirational, social, and 

cultural capital they acquired and utilized to build a growth mindset, perseverance, and 

aspirational momentum (see Table 5.1.1, Theme 5).  

Finding 9: On My Own. The final finding in this study that repeatedly emerged among 

all the participants was that they experienced similar challenges, unfulfilled promises, and 

triumphs as the STEM transfers discussed in Wang’s (2020) book, On My Own. 

In this study, the students of color and Hispanics experienced social isolation and 

invisibility because they could not connect with major-specific STEM communities at the 
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university. The participants overcame this barrier by acquiring interactions, symbolic social 

capital, agency, and linguistic capital. The participants’ experiences during their community 

college years suggest they possessed, acquired, and utilized the agency, aspirational, linguistic, 

familial, and navigational capital needed to overcome financial barriers, navigate the 

complexities of transfer articulation agreements, and minimize friction during their posttransfer 

trajectories. 

Social Isolation and Invisibility. In this study, the participants, particularly students of 

color and Hispanics, found ways to navigate barriers on their STEM trajectories on their own due 

to the types of capital they inherently possessed as transfer students. The transfer students in this 

study reported experiencing social isolation because they could not connect with major-specific 

STEM communities at the university and acquire support and social capital. However, the 

participants overcame isolation and invisibility (Reyes, 2011) and increased peer connections 

through transfer-specific activities (see Appendix G). These activities enabled the participants to 

acquire and utilize the following capital: interactions, symbolic social, agency, and linguistic 

capital (see Table 5.1.1, Theme 6).  

STEM Access. The participants in this study faced several barriers to postsecondary 

STEM access, including college application, finances, and transfer advising. In this study, the 

Hispanic male and female participants faced the greatest barriers to the college application 

process. However, they overcame those barriers on their own by utilizing their linguistic and 

navigational capital. The male and female participants faced barriers to financing their 

community college education and navigating the complexities of advising and the transfer 

pathway. The participants in this study who overcame these barriers possessed, acquired, and 

utilized agency, aspirational, linguistic, familial, and navigational capitals. The ability to acquire 
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and utilize these types of capital showed they possessed grit and built momentum in all domains 

of the momentum model (see Table 5.1.1, Theme 6). 

Summary of Key Findings 

Nine findings, some interdependent, emerged in this study to address the research 

questions. The purpose of this study was to explore the pre- and posttransfer experiences of 

STEM transfer students from historically underrepresented populations (i.e., female, low- and 

middle-income backgrounds, and minorities). However, other populations emerged in the study: 

participants who identified as older, parents, and first-generation students. The TSC presented in 

the findings was an important mechanism for reducing friction for the women, students of color, 

and Hispanics on their pre- and posttransfer trajectory. During their community college years, 

males, students of color, older students, and parents possessed and acquired the agency, 

linguistic, and cultural capital to navigate posttransfer barriers. The participants from these 

student populations acquired these types of capital to navigate the barriers of inadequate 

advising, financial barriers, and unclear pathways that they experienced during their community 

college years. The participants carried their capital over to the university to mitigate the barriers 

they experienced during their adjustment experiences. 

The male participants in this study acquired and utilized agency, interactions, and familial 

capital. In contrast, the female participants acquired and utilized learning and study skills, 

support, aspirational capital, institutionalized cultural capital, and embodied cultural capital. 

During their community college experiences, the male participants reported acquiring and 

utilizing the capitals above to negotiate the complexities of transfer articulation agreements, 

leverage resources to finance their education, and interact with institutional agents. However, the 
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female participants acquired and utilized capital through the curricular and financial support that 

they received from the community college. 

Full STEM scholarship programs that provide transfer-specific wraparound support, such 

as the Goodnight Scholars program, are essential mechanisms for STEM transfer students to 

acquire and utilize the TSC of interactions, institutionalized cultural capital, and navigational 

capital. Full scholarship programs have a significant impact on women, students of color, older 

students, and parents in STEM programs at 4-year universities. Alleviating financial barriers to 

STEM baccalaureate degree attainment is the most critical strategy for reducing the friction of 

STEM transfers; however, this strategy does not address other complexities along their journeys. 

A sense of community among other STEM transfers so that students can identify with others 

who share their unique characteristics could address the other barriers salient in this study. 

In this study, the participants who were students of color, Hispanics, older students, and 

parents were populations with low-STEM self-efficacy due to their experiences with imposter 

syndrome, doubt, and intimidation, which had a negative impact on their adjustment experiences. 

Social isolation and invisibility were other barriers that harmed the adjustment experiences of 

students of color and Hispanics. The participants from these student populations acquired and 

used agency, aspirational, interactions, linguistic, symbolic social, and navigational capitals to 

navigate the barriers that they encountered at the university. 

Informed by the findings of this study, the notion of transfer student capital (TSC) can 

further be extended to encompass the following defined by (Yosso, 2005; Laanan et al., 2011; 

Starobin et al., 2016; Wang et al. 2017; Garner, Rosenberg, & Koch, p. 73, 2021) and to further 

examine the pre-and post- STEM transfer experiences and support received from the community 
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college and university partners: (a) aspirational, (b) linguistic, (c) familial, (d) social, (e) 

symbolic social, (f) embodied cultural, (g) institutionalized cultural and (e) navigational capitals. 

Limitations 

A major limitation of this study was its small sample size and the unique profiles of the 

participants. The 12 participants came from seven of the 58 North Carolina community colleges 

spanning nine counties. Therefore, this study may not have findings generalizable to a broader 

population of STEM-aspiring community college transfer students. The participants in this study 

all met the selection criteria (see Appendix G) of the Goodnight Scholars program for transfers. 

The Goodnight Scholars program is a selective STEM scholarship program for well-rounded 

transfer students who have achieved high academic standards while in community college. The 

student populations in this study likely had characteristics not typical of the general community 

college STEM transfer population. Achieving generalizable results in this study would have 

required strategically identifying similar STEM programs at other transfer-receiving institutions 

and replicating the study at a local or national scale. 

Conducting a longitudinal qualitative study with participants over 3 to 5 years to 

understand how transfer students acquire and utilize the capital attributed to their educational and 

employment goals could be a way to improve the validity of this study. The COVID-19 

pandemic was an unexpected limitation faced during the data collection and analysis phase of 

this study. One-on-one semistructured video conferencing interviews commenced 

synchronously, which was a strategy convenient for obtaining and coding interview transcripts. 

The capabilities of video conferencing software were useful means of building rapport with the 

participants and replicating natural settings. However, a more natural environment could have 

provided different interpretations of the participants’ responses. 
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Implications for Policy and Practice 

To bring awareness to the urgent need for policymakers and lawmakers to increase 

support for STEM transfer-aspiring community college students, this study focused on the pre- 

and posttransfer experiences of a diverse group of high-achieving transfers on a full financial 

scholarship at a 4-year university. The student population in this study received transfer-specific 

programming and support along their journeys as Goodnight Scholars at NC State University. 

However, the participants continued to experience friction despite minimized financial barriers 

and inclusion in a STEM transfer community. Much was unknown about the complexity of the 

challenges that could obstruct their STEM baccalaureate trajectory. STEM scholarship programs, 

such as the Goodnight Scholars program for transfers, are limited in capacity, affecting only a 

small portion of the STEM transfer-aspiring population. Thus, questions remain about the more 

significant student populations as diverse as the population in this study who receive less 

financial and transfer-specific support as STEM transfer aspirants. Therefore, community college 

leaders, university leaders, and secondary partners must make concerted efforts to build equitable 

and sustainable STEM pipelines to impact the persistent STEM diversity gap.  

The study includes the following recommendations informed by the literature and the 

findings of this study: 

Community Engagement. A need exists for increased engagement with community 

organizations and pre-K–12 partners. Community colleges should have a more vital role in the 

coordination of year-round STEM enrichment events. Such events could provide underserved 

communities, racial and ethnic groups, and women equal access and opportunities to develop 

strong STEM affinities. As early as pre-K, individuals start to develop embodied cultural capital, 

a component vital to developing a sense of belonging and STEM aspirations. A need exists for 



 

242 

 

advocacy for increased funding for after-school, weekend, and summer programs for historically 

underrepresented groups. There is a need for more than a broad focus on increasing diversity in 

STEM; there must be intentionally planned, frequent activities. Active, intentional, and 

reciprocal engagement between community colleges and their secondary partners is necessary 

for tailoring STEM programming to women as much as it is tailored for men. 

Affordable for Whom? A need exists to reevaluate the affordable costs of community 

college education, as shown in a network diagram of semantic linkages between the types of 

financial supports that influence the cost of a community college education (see Figure 5.1). 

Figure 5.1 suggests that the STEM transfer students in this study financed their community 

college education through local scholarships, family, financial aid, or part-time jobs, a finding 

that does not align with the notion of affordable community college costs. Under ideal 

circumstances, transfer-aspiring students could complete transfer pathways in four semesters and 

transfer to 4-year colleges or universities to pursue STEM baccalaureate degrees in 2.5 to 3 

years. However, systemic barriers continue to provide significant counter-momentum friction 

along the transfer-aspirant STEM trajectory. Systemic barriers include limited access to and 

insufficient local scholarships, inadequate advising, departmental and institutional practices, 

unclear program pathways and articulations, and culturally responsive pedagogy (CRP). 

Research has shown that 40% of community college students transfer to 4-year universities in 6 

years (Shapiro et al., 2020). At this rate, lawmakers and policymakers should reconsider whether 

community colleges have remained true to their transfer function as an affordable option for 

STEM bachelor’s degree attainment for historically underrepresented groups and undocumented 

student populations.  
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Figure 5.1. Network diagram showing semantic linkages between secondary codes related to 

conceptual categories. 

Source: Generated using Atlas.ti 9. 

Scale STEM Access at Inverse Proportional Rates. Community college and university 

leaders should increase advocacy for additional funding beyond tuition, boarding, and other fees 

to support a wider and more equitable pipeline for STEM transfer baccalaureate degree access. 

Baccalaureate degree STEM programs at universities appear accessible to a small portion of the 

STEM transfer-aspiring population. This study found that finances were among the most 

significant barriers to pursuing STEM baccalaureate degrees for transfers. The findings showed 

that the high-achieving transfer students continued to experience barriers even after receiving full 

STEM scholarships. Participants in the Goodnight Scholars program for transfers all shared the 

concern of placing the financial burden of paying for college on their families. For most, 



 

244 

 

pursuing STEM baccalaureate studies would have been out of reach. However, despite the 

transfer-specific support services, barriers lifted, and STEM community provided by the 

Goodnight Scholars program (see Figure 5.2), invisible barriers emerged as crucial counter-

momentum friction for the subcultures of the transfer population identified in this study. 

  

Figure 5.2. Network diagram showing semantic linkages between secondary codes related to 

conceptual categories. 

Source: Generated using Atlas.ti 9. 

Connecting STEM Transfers With the University Environment. A need exists for an 

increased focus on the use of active-learning techniques and purposeful small-group activities to 

make large university environments and classrooms feel smaller to STEM transfer students. In 

addition to affordable costs, transfer students choose to begin their postsecondary journeys on the 

community college path because it is a gradual transition from their high school environment. 

The geographic locations, relatively small institution sizes, and small class sizes of community 

colleges are means of mitigating the barriers to connecting aspiring STEM transfers with their 

professors and peers. Community colleges tend to be stepping stones to the university 

environment. However, university faculty have a vital role in helping STEM transfer students 

overcome the imposter syndrome, intimidation, doubt, and social isolation that negatively affect 

their social and academic adjustment to the university environment (see Figure 5.3). Using the 

classroom, faculty members can implement strategies to connect transfers with their peers and 
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institutional agents and minimize barriers to engagement and belonging (Wang et al., 2021). 

Collaboration should occur between transfer departments and teaching and learning centers at 

universities to provide faculty with professional development opportunities and pedagogical 

practices for supporting the unique needs of transfer students. Systems and structure make these 

barriers more prominent and are outside the control of individual faculty, however; with strong 

faculty advocates institutions can create truly transfer-inclusive cultures (Wang et al., 2021), 

which is a transformative theoretical framework for examining the relationships between 

community colleges and baccalaureate degree colleges (Garner, Rosenberg, & Koch, 2021). 
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Figure 5.3. Network diagram showing semantic linkages between secondary codes related to 

conceptual categories. 

Source: Generated using Atlas.ti 9. 

The challenges STEM transfers face adjusting academically and socially to the university 

environment may not occur due to any fault of their own. However, many universities cannot 
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meet these students’ unique needs. University leaders should reimagine solutions for the barriers 

that STEM transfers face with a design thinking process that includes student voices. As 

employees of student-ready institutions, university faculty and staff members must challenge the 

stigma in institutional culture and recognize the experiences, academic achievement, and 

accomplishments of transfers as assets to the university environment (Wang et al., 2021). 

University leaders should prioritize knowing, understanding, and responding to the needs of 

transfers by acquiring a deeper understanding of the complexities of their challenges through 

their perspectives. 

Implication for Future Research 

This study showed the TSC acquired and utilized by STEM transfers on their STEM 

trajectories during their pretransfer and transfer years pursuing STEM baccalaureate degree 

studies while on full scholarships. The first area for future research is the different types of 

capital found in this study that transfer-intending STEM students (Females, Blacks, and 

Hispanics) bring to community colleges. Consequently, such research could indicate the 

institutional support and capitals students must acquire and utilize to build momentum in the 

right direction. Scholars could research the accumulation of TSC with an interactionist model 

(Jabbar et al., 2021), such as the I-E-O model (Astin, 1993). 

Second, this study did not address the STEM transfer trajectory of Black participants, 

particularly Black males, who appear to comprise a vanishing population among community 

college transfer-intending STEM students. Therefore, researchers could conduct quantitative 

studies by using Figure 2.2 as a conceptual framework to study the effect size of the influence of 

the leading indicators on the lagging indicators on STEM success among this group. 



 

248 

 

Third, this study focused on the experiences of female students and students from 

minority and low- and middle-income backgrounds. Other student populations, such as older 

transfer students and parents, emerged from the findings. Future studies on the types of capitals 

possessed, acquired, and utilized to navigate barriers could provide a voice to these often-

overlooked transfer populations. Replicating this study for such a population could provide 

insight into the resources that community college leaders and their university partners may invest 

in or advocate for to mitigate the barriers faced along their trajectories. 

Unique to this qualitative case study was the practice of disaggregating the data to find 

the differences in the experiences of the participants across gender, racial, and ethnic groups. 

Students from the transfer population identified by age and parental status emerged during this 

process. The use of Sankey diagrams was unique to the methodology to represent visually 

qualitative data for easy of analysis and to uncover complexities in interpretation in a dynamic 

way. The technique of disaggregating the data focuses on capturing the voices of marginalized 

student populations and the nuances of their transfer experiences through the complexities of 

intersectionality. Finally, this study found that institutional agents played a vital role in the types 

of capital the participants acquired and utilized and the momentum they gained or lost during 

their adjustment experiences. Future researchers could examine how university faculty members 

at transfer-receiving institutions perceive their roles as transfer agents through relationship-

building (Felten, Lambert 2020). 

Implications for Theory 

This study presented a grand theory to provide a new lens for viewing community college 

STEM transfer success, particularly in STEM pathways. In this study, Newton’s third law of 

motion and the law of conservation of momentum were the means used to introduce the grand 



 

249 

 

theory of collision points. The grand theory was the means used to examine on a microscopic 

level how STEM transfer students gained or lost momentum while navigating their trajectories 

toward completing associate degrees and transferring into a STEM baccalaureate program at a 

university. Figure 5.4 shows the four phases of a STEM transfer-aspiring student’s trajectory 

where a collision can occur. Each phase consists of a finite set of possible collision points in one 

of three forms: elastic, inelastic, or completely inelastic.  

 

Figure 5.4. Conceptual framework for community college pre- and posttransfer student 

experience. 

According to Camp (2001), “Grand theories are used to explain major categories of 

phenomena and are more common in the natural sciences” (p. 4). The Grand Theory of Collision 

Points is a useful lens for addressing the phenomenon of community college STEM transfer 

success addressed in this study and the emergent findings.  

Elastic Collision for Community College STEM Transfer Success 

As indicated in Chapter 2, momentum and kinetic energy are conserved quantities during 

an elastic collision. The mass acquired indicates how the transfer of resources between the 
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student (STEM transfer-aspiring) and the institution contributes to the students’ capital. The 

study presented the following findings as elastic collision (see Figure 2.3): (F1) differential 

financial support, (F2) early STEM momentum, (F4) locality and programming, and (F7) 

transfer shock. These findings could undergo further categorization as structural challenges and 

systemic problems. An elastic collision is more prevalent at institutions that are resistant to 

change and with values based on deep, outdated cultural norms misaligned with current trends. 

Elastic collisions also tend to occur at institutions with failed missions and misguided approaches 

to and definitions of student success. 

Partially Inelastic Collision for Community College STEM Transfer Success 

For a partially inelastic collision, a student conserves momentum through institutional 

resources transferred for increased TSC. After a partially inelastic collision, the student gains 

mass, while the institution loses mass (see Figure 2.4) through an exchange of resources and 

services gained by the student. Hence, increased TSC and momentum with some loss in kinetic 

energy suggest an inefficient use or lack of resources on the STEM transfer trajectory for 

students historically underrepresented. The study presented the following findings as partially 

inelastic collision: (F3) student-to-agent interactions, (F5) barriers to posttransfer STEM success, 

(F8) gender differences, (F9) on my own. Further categorization of these findings could occur as 

lacking social and interpersonal support. Implementing resources and services provided with 

intentionality often occurs without the input of key stakeholders and users. An inelastic collision 

is a more prevalent occurrence in higher education institutions with false assumptions about the 

needs of the populations for which they provide services. 
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Completely Inelastic Collision for Community College STEM Transfer Success 

During a completely inelastic collision, a student conserves momentum through 

institutional resources transferred for increased TSC. After a completely inelastic collision, the 

student gains the momentum lost by the institution (i.e., via an exchange of resources and 

services). Thus, the student builds mass continuously through capital acquisition, increasing TSC 

but reducing kinetic energy to its minimum while conserving momentum. In the context of this 

study, the significant loss in kinetic energy indicates the reallocation of resources to provide 

equitable access and support services to historically underrepresented and marginalized 

populations. The study presented the following as a completely inelastic collision (see Figure 

2.5): (F6) full STEM scholarship programs, such as the Goodnight Scholars program. During this 

type of collision, transfer students acquire and utilize capital continuously via the intentional 

design of the program. 

Collision Model 

Through the lens of the symbolic interactionist theory, a process of “interpretation of the 

action” (Aksan et al., 2009, p. 1), the grand theory of collision points has many implications for 

educational research. A symbolic interactionist model focuses on acquiring and utilizing capital 

that contributes to momentum or provides friction. Transfer-aspiring STEM students’ 

interactions on an individual and environmental level occur based on capital accumulation 

associated with different types of momentum. According to an equity-minded perspective 

(McNair et al., 2020) and asset-based approach (Gonzalez, Fernández, & Wilson, 2020), 

historically underrepresented community colleges students possess various types of capital or 

assets depending on their background and demographic characteristics (see Figure 5.5). 

However, adequate and tailored institutional support at each collision point could contribute to 
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the capital that students already possess, resulting in reduced friction and increased momentum 

along their trajectory. In theory, completely inelastic collisions can occur; in practice, however, it 

is a nearly impossible occurrence when applied in the context of educational trajectory. 

Environmental and individual factors and characteristics beyond the control of an institution or 

an organization contribute to the complexity of transfer students’ experiences. Capturing the 

voices of students and users and setting aside false assumptions during planning is an essential 

step to supplementing continuously the capital they possess to sustain completely inelastic 

collision points toward their educational attainment goals. 

Grand Theory of Collision Points 

The grand theory of collision points suggests that a student’s path to postsecondary 

degree attainment consists of ongoing exchanges of capital that indicate the types of momentum 

created, lost, or gained relative to barriers defined as frictional or normal forces. Figure 5.5 

shows the collision model, a symbolic interactionist perspective for community college transfer 

success. 
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Figure 5.5. The Collision Model. 

Figure 5.5 shows the various forces and semantic linkages that exist between forces and a 

collision point. The interaction of individual and environmental factors and characteristics, 

capital, barriers, momentum, friction, and normal forces at a collision point produces various 

relation types. Table 5.1.2 shows the relationship type and formal property associated with each 

symbolic name for the semantic linkages between each pair of forces. These relationships further 

explain the symbolic interactions that occur at a collision point. The barriers shown in Table 

5.1.2 associate with the collision points, producing a reciprocal relation and symmetric property. 

However, barriers have a counteracting effect on momentum, producing an inverse relation and 

having a symmetric property. 



 

254 

 

A relation has a symmetric property if two or more elements relate to each other 

similarly. For example, the five forces shown in Figure 5.5 produce a symmetric property with a 

collision point. At a collision point, an exchange of capital occurs between the individual and the 

environment, resulting in the loss or gain of capital by either entity. Asymmetric relations have 

the opposite effect; two or more elements cannot relate to each other in the same way. For 

example, a key finding in this study was that friction results in reduced momentum, producing a 

cause-and-effect relation and having an asymmetric property. Finally, a relation has a transitive 

property if it has the following property: If environmental factors and characteristics (a) cause a 

normal force (b) and normal forces (b) cause friction (c), then environmental forces (a) cause 

friction (c). These properties, shown in Table 5.1.2, are the foundation of the collision model. 
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Table 5.1.2. Table showing relation type associated with symbolic name and formal property for 

the Collision Model. 

Links Relation 

type 

Comment Formal 

property 

Symbolic 

name 

Created 

by 

Created 

 ● act on Establish a meta 

relation between a 

concept and its 

attributes. 

Asymmetric |: Lancelot 

Gooden 

8/18/2021 

 ● 

(dash 

line) 

attribute to Establishes a cause-

and-effect relation. 

Asymmetric #( Lancelot 

Gooden 

8/15/2021 

 ● cause zero Establish an empty 

relation between 

concepts. 

Asymmetric Ɵ Lancelot 

Gooden 

8/18/2021 

 ●  Counteract Establish an inverse 

relation between 

concepts. 

Asymmetric ~ Lancelot 

Gooden 

8/15/2021 

 ●  is a 

property 

of 

Establish a meta 

relation between a 

concept and its 

attributes. 

Asymmetric *} Atlas.ti 

9 

1/1/1989 

 ●  is 

associated 

with 

Establish a reciprocal 

relation between 

concepts. 

Symmetric = = Atlas.ti 

9 

1/1/1989 

 ●  is cause of Represent causal links, 

processes, etc. 

Transitive => Atlas.ti 

9 

1/1/1989 

 ●  Reduces Establishes a cause-

and-effect relation. 

Asymmetric < Lancelot 

Gooden 

8/18/2021 

 

Closing Statement 

This study was the means of exploring the lived experiences of transfer-aspiring 

community college STEM students via the unique application of disaggregating the qualitative 

data. The development of the grand theory of collision points was a significant aspect of this 

study. Six themes and nine findings emerged in this study to address the following research 

questions: 

1. Does transfer student capital weaken counter-momentum friction for STEM transfer-

aspiring students from historically underrepresented groups? 
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2. How do community college experiences among historically underrepresented STEM 

transfers impact their success toward completion of a baccalaureate degree, relative 

to: 

a. barriers defined as counter-momentum friction? 

b. transfer student capital? 

The findings suggested that the demographics and backgrounds of STEM transfer 

students (i.e., low- and middle-income status, gender, race, and ethnicity) impact the TSC they 

possess, acquire, and utilize to reduce the barriers defined by counter-momentum friction. The 

study addressed the friction that transfer students experience along their STEM trajectories, from 

community college entry to completion, transfer, and pursuit of STEM baccalaureate programs at 

a 4-year university. Challenges include financial barriers (entering the community college), 

inadequate advising, unclear curricular pathways, adjustment experiences, marginalization, 

social isolation, and low STEM self-efficacy.  

An essential characteristic of the transfer population in this study was the students’ high 

academic standing as community college transfer pathway completers, full scholarship recipients 

in a transfer STEM community, and tailored support as Goodnight Scholars at NC State 

University. The participants still faced and overcame barriers by using specific types of capital to 

increase their momentum along their STEM trajectories. However, these barriers are not unique 

to STEM transfers; of greater concern is how transfer students with similar demographics and 

similar backgrounds complete, transfer, adjust, and persist at similar rates with less support than 

the Goodnight Scholar participants in this study. One plausible explanation is that collisions 

occur even without intentional and appropriate supports, enabling transfer students to acquire 
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some form of capital via the symbolic interactions with individuals or the environment that 

provide or contribute to the capital they already possess.  
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Appendix A 

Table 2.2. Transfer patterns, terms, and definitions. 

Transfer patterns and terms Definitions 

Vertical transfer Students who begin at a 2-year and transfer to a 4-year with or 

without an associate’s degree (Townsend, 2001). 

Lateral transfer Students who transfer from a 2-year institution to a 2-year 

institution, or a 4-year institution to a 4-year institution (Bahr, 

2009). 

Reverse transfer Students who begin at a 4-year and transfer to a 2-year 

institution, including undergraduate reverse transfer students, 

postbaccalaureate reverse transfer students, double reverse 

transfer students, and summer sessions (Hagedorn & Castro, 

1999; Townsend, 2001; Townsend & Denver, 1999). 

Reverse credit transfer The transfer of credits from a 4-year institution back to a 2-

year institution for the purpose of conferring an associate’s 

degree (Taylor, 2016). 

Swirlers and alternating 

enrollees 

Students who attend more than two institutions and transfer or 

who transfer from and to community colleges (Adelman, 

2004, 2006; de los Santos & Wright, 1989; Townsend, 2001). 

Concurrent enrollees, co-

enrollment, double-dipping, 

simultaneous enrollees 

Students who attend more than one institution at the same time 

and who transfer courses (Adelman, 2004, 2006; Crisp, 2013; 

McCormick, 2003; Townsend, 2001; Wang & Wickersham, 

2014). 

Dual credit, dual enrollment Transfer of college-level courses taken during high school. 

Transient Students who take courses as non-degree seeking students at 

institutions other than home institution with intention to 

transfer credits to home institution (McCormick, 2003). 

Note. These transfer terms are commonly used in the literature. We recognize these terms could 

be interpreted as hierarchical, deficit, and/or problematic, and we advocate for the development 

of critical and appropriate language to describe transfer patterns and experiences. 

Source. Adapted from Taylor (2016). 
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Table 3.4. Goodnight scholars participants by programs. 

College Number Percent 

CALS 7 13% 

CED 0 0% 

COE 34 63% 

CNR 2 4% 

COS 11 20% 

TX 0 0% 

Total 54 100% 

 

Table 3.5. Goodnight scholars participants by gender. 

Gender Number Percent 

Female 22 40.74% 

Male 32 59.26% 

Total 54 100% 

 

Table 3.6. Goodnight scholars participants by race/ethnicity and gender. 

Ethnicity Number Percent Female Male Multiracial Percent Female Male 

Native American 0 0.00% 0 0 2 3.70% 1 1 

Asian/Pacific 4 7.41% 1 3 6 11.11% 2 4 

African 

American 

6 11.11% 3 3 8 14.81% 3 5 

White 23 42.59% 10 13     

Hispanic 10 18.52% 4 6 16 29.63% 7 9 

Multiracial 10 18.52% 4 6     

Unknown 1 1.85% 0 1     

Total 54  22 32     
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Table 3.7. Goodnight scholars participants by first-generation status. 

First generation Number Percent 

First generation 30 55.56% 

Non-first generation 24 44.44% 

Total 54 100% 

 

Table 3.8. Goodnight scholars participants by tier counties in North Carolina. 

County Number Percent 

Tier 1 9 16.67% 

Tier 2 16 29.63% 

Tier 3 29 53.70% 

Total 54 100% 
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Table 3.9. Fall 2020 STEM bachelor’s enrollments per UNC-System/ICE 2020 STEM 

definition. 

Race All Gender 

Female Male 

N Percent N Percent N Percent 

American Indian 

or Alaska 

Native 

55 0.41 27 0.20 28 0.21 

Asian 1,259 9.34 564 4.18 695 5.16 

Black or African 

American 

650 4.82 356 2.64 294 2.18 

Hispanic 875 6.49 391 2.90 484 3.59 

Native Hawaiian/ 

Other Pacific 

Islander 

12 0.09 7 0.05 5 0.04 

Nonresident alien 508 3.77 151 1.12 357 2.65 

Two or more 

races 

578 4.29 265 1.97 313 2.32 

Unknown 460 3.41 197 1.46 263 1.95 

White 9,081 67.38 4,197 31.14 4,884 36.24 

All 13,478 100.00 6,155 45.67 7,323 54.33 

Source: NC State University, ISA, S:\Analytics\Ad Hoc\STEM\Gooden 25AUG21. 

 

Table 3.10. Fall 2020 STEM bachelor’s enrollments per UNC-System/ICE 2020 STEM 

definition. 

College N Percent 

CALS 2,066 15.33 

CNR 856 6.35 

COE 6,691 49.64 

COS 3,075 22.81 

TX 790 5.86 

Source: NC State University, ISA, S:\Analytics\Ad Hoc\STEM\Gooden 25AUG21. 
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Table 3.11. Fall 2020 STEM bachelor’s enrollments per NSF STEM definition. 

Race  All Gender 

Female Male 

N Percent N Percent N Percent 

American Indian 

or Alaska 

Native 

55 0.41 27 0.20% 28 0.21 

Asian 1,224 9.18 552 4.14 672 5.04 

Black or African 

American 

651 4.88 356 2.67 295 2.21 

Hispanic 865 6.49 391 2.93 474 3.55 

Native 

Hawaiian/ 

Other Pacific 

Islander 

12 0.09 7 0.05 5 0.04 

Nonresident 

alien 

502 3.76 146 1.09 356 2.67 

Two or more 

races 

567 4.25 264 1.98 303 2.27 

Unknown 439 3.29 185 1.39 254 1.90 

White 9,019 67.64 4,156 31.17 4,863 36.47 

All 13,334 100.00 6,084 45.63 7,250 54.37 

Source: NC State University, ISA, S:\Analytics\Ad Hoc\STEM\Gooden 25AUG21. 

 

Table 3.12. Fall 2020 STEM bachelor’s enrollments per NSF STEM definition. 

College N Percent 

Other 181 1.36 

CALS 1,979 14.84 

CNR 907 6.80 

COE 6,397 47.98 

COS 3,080 23.10 

TX 790 5.92 

Source: NC State University, ISA, S:\Analytics\Ad Hoc\STEM\Gooden 25AUG21. 
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Table 3.13. Fall 2020 STEM transfer bachelor’s enrollments per UNC-System/ICE 2020 STEM 

definition. 

Race All Gender 

Female Male 

N Percent N Percent N Percent 

American Indian 

or Alaska 

Native 

7 0.6 - 0.00 - 0.00 

Asian 93 8.03 32 2.76 61 5.27 

Black or African 

American 

35 3.02 17 1.47 18 1.55 

Hispanic 134 11.57 52 4.49 82 7.08 

Native Hawaiian/ 

Other Pacific 

Islander 

51 4.4 18 1.55 33 2.85 

Nonresident alien 48 4.15 25 2.16 23 1.99 

Two or more 

races 

53 4.58 26 2.25 27 2.33 

Unknown 737 63.64 264 22.80 473 40.85 

White 1,158 100 434 37.48 717 61.92 

All 7 0.6 - 0.00 - 0.00 

Source: NC State University, ISA, S:\Analytics\Ad Hoc\STEM\Gooden 31AUG21 Gender = NR 

where N < 5. Native Hawaiian/Pacific Islanders combined with Unknown because N < 5. 



 

294 

 

Table 3.14. Fall 2020 STEM transfer bachelor’s enrollments per UNC-System/ICE 2020 STEM 

definition. 

College  N Percent 

CALS 240 20.73 

CNR 89 7.69 

COE 552 47.67 

COS 233 20.12 

TX 44 3.80 

All 1,158 100.00 

Source: NC State University, ISA, S:\Analytics\Ad Hoc\STEM\Gooden 31AUG21 Gender = NR 

where N < 5. Native Hawaiian/Pacific Islanders combined with Unknown because N < 5. 
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Table 3.15. Fall 2020 STEM transfer bachelor’s enrollments per NSF STEM definition. 

Race All Gender 

Female Male 

N Percent N Percent N Percent 

American Indian 

or Alaska 

Native 

7 0.59 - 0.00 - 0.00 

Asian 97 8.24 34 2.89 63 5.35 

Black or African 

American 

35 2.97 18 1.53 17 1.44 

Hispanic 130 11.05 49 4.16 81 6.88 

Native Hawaiian/ 

Other Pacific 

Islander 

53 4.5 18 1.53 35 2.97 

Nonresident alien 46 3.91 25 2.12 21 1.78 

Two or more 

races 

51 4.33 25 2.12 26 2.21 

Unknown 758 64.4 271 23.02 487 41.38 

White 1,177 100 440 37.38 730 62.02 

All 7 0.59 - 0.00 - 0.00 

Source: NC State University, ISA, S:\Analytics\Ad Hoc\STEM\Gooden 31AUG21 Gender = NR 

where N < 5. Native Hawaiian/Pacific Islanders combined with Unknown because N < 5. 
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Table 3.16. Fall 2020 STEM transfer bachelor’s enrollments per NSF STEM definition. 

College  N Percent 

Other 21 1.78 

CALS 226 19.20 

CNR 113 9.60 

COE 540 45.88 

COS 233 19.80 

TX 44 3.74 

All 1,177 100.00 

Source: NC State University, ISA, S:\Analytics\Ad Hoc\STEM\Gooden 31AUG21 Gender = NR 

where N < 5. Native Hawaiian/Pacific Islanders combined with Unknown because N < 5. 

 

Table 3.17. Comparing the ICE and NSF STEM classifications. 

College Program ICE2020 NSF 

  No Yes No Yes 

11CALS Agroecology & Sustainable Food Systems, 

11ASFSBS 

. 50 50 . 

 Animal Science, 11ANSCBS . 842 . 842 

 Biochemistry, 11BIOCHBS . 173 . 173 

 Biological Engineering, 11BEBS . 106 . 106 

 Bioprocessing Science, 11BBSBS . 52 52 . 

 Crop and Soil Sciences, 11CSSCBS . 69 . 69 

 Food Science, 11FOODSBS . 62 . 62 

 Horticultural Science, 11HORTBS . 123 . 123 

 Life Sciences First Year, 11LSFY . 119 . 119 

 Natural Resources, 11NATRLBS 15 . . 15 

 Nutrition Sciences, 11NTSBS . 299 . 299 

 Plant Biology, 11PBBS . 66 . 66 

 Plant and Soil Sciences, 11PSSBS . 28 . 28 

 Poultry Science, 11PLTRYBS . 76 . 76 

 Soil and Land Development, 11SLDBS . 1 . 1 
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Table 3.17 (continued).  

College Program ICE2020 NSF 

  No Yes No Yes 

12DN Architecture, 12ARCB 26 . . 26 

Environmental Design in Architecture, 

12EDAB 

155 . . 155 

14COE Aerospace Engineering, 14AEBS . 296 . 296 

Aerospace Engineering Unmatric, 14AEU . 1 . 1 

Biomedical and Health Sciences Engineering 

(Joint with UNC-CH), 14BMHBS 

. 253 253 . 

Biomedical and Health Sciences Engineering 

(Joint with UNC-CH), 14BMJBS 

. 41 41 . 

Chemical Engineering, 14CHEBS . 417 . 417 

Civil Engineering, 14CEBS . 422 . 422 

Computer Engineering, 14CPEBS . 338 . 338 

Computer Science, 14CSCBS . 879 . 879 

Construction Engineering, 14CONBS . 59 . 59 

Electrical Engineering, 14EEBS . 493 . 493 

Engineering, 14EGRBS . 147 . 147 

Engineering First Year, 14EFY . 1,719 . 1,719 

Engr Transition Unmatriculated, 14TRU . 25 . 25 

Environmental Engineering, 14ENEBS . 128 . 128 

Industrial Engineering, 14IEBS . 366 . 366 

Materials Science and Engineering, 14MSEBS . 116 . 116 

Mechanical Engineering, 14MEBS . 912 . 912 

Nuclear Engineering, 14NEBS . 79 . 79 

15CNR Environmental Sciences, 15ENVSCBS . 295 . 295 

Environmental Technology and Management, 

15ENVTBS 

. 88 88 . 

Fisheries, Wildlife, and Conservation Biology, 

15FWSCIBS 

. 233 . 233 

 

 Forest Management, 15FORMTBS 78 . . 78 

Natural Resources, 15NATREBS 61 . . 61 

Natural Resources-Undeclared, 15NTRUD . 7 . 7 

Paper Science and Engineering, 15PSEBS . 149 . 149 

Sustainable Materials and Technology, 

15SMTBS 

. 84 . 84 
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Table 3.17 (continued).  

College Program ICE2020 NSF 

  No Yes No Yes 

17COS Applied Mathematics, 17AMATHBS . 80 . 80 

Biological Sciences, 17BIOBA . 193 . 193 

Biological Sciences, 17BIOSCBS . 950 . 950 

Chemistry, 17CHEMBA . 16 . 16 

Chemistry, 17CHEMBS . 220 . 220 

Genetics, 17GNBS . 97 . 97 

Geology, 17GEOLBS . 39 . 39 

Life Sciences First Year, 17LSFY . 534 . 534 

Marine Sciences, 17MARSCBS . 81 . 81 

Mathematics, 17MATHBS . 155 . 155 

Meteorology, 17METBS . 68 . 68 

Microbiology, 17MBIOBS . 121 . 121 

Natural Resources, 17NATREBS 5 . . 5 

Physics, 17PHYSBA . 2 . 2 

Physics, 17PHYSBS . 128 . 128 

Statistics, 17STBS . 240 . 240 

Zoology, 17ZOOBS . 151 . 151 

18TEX Fashion and Textile Design, 18FTDBS . 101 . 101 

Fashion and Textile Management, 18FTMBS . 438 . 438 

Polymer and Color Chemistry, 18PCCBS . 82 . 82 

Textile Engineering, 18TEBS . 76 . 76 

Textile Technology, 18TXTECHBS . 82 . 82 

Textiles-Undeclared, 18TXUD . 11 . 11 

Source: NC State University, ISA, S:\Analytics\AdHoc\STEM\Gooden 25AUG21. 
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Appendix B 

 

Figure 2.6. Stereotype Threat Reduction Framework (STRF) for colleges and universities. 

Source: A Framework for Colleges and Universities. 
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Figure 2.7. The ASPEN framework for student success. 

 

Figure 2.8. Composite science identity of the URM STEM student. 

Note. Photograph courtesy of Ray Gilstrap. 
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Figure 3.1. Sample network diagram showing semantic linkages between coded data.  

Source: Generated using Atlas.ti 9. 
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Figure 4.11. Sankey diagram showing visual representation normalized counts and gender-

related in Vivo Codes related to the category: On My Own. 

Note. The nodes illustrate codes corresponding to participants’ gender where the size of each 

node indicates the normalized frequency of quotations linked to each code. The larger the nodes, 

the higher the normalized frequencies showing more participant quotations related to the code. 

Source: Generated using Atlas.ti 9. 

 



 

303 

 

 

Figure 4.12. Sankey diagram showing visual representation normalized counts and race/ethnicity 

related In Vivo codes related to the category: On My Own. 

Note. The nodes illustrate codes corresponding to participants’ race/ethnicity and background 

characteristics, where the size of each node indicates the normalized frequency of quotations 

linked to each code. The larger the nodes, the higher the normalized frequencies showing more 

participant quotations related to the code. 

Source: Generated using Atlas.ti 9. 
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Figure 4.13. Sankey diagram showing visual representation normalized counts and special 

populations related In Vivo codes related to the category: On My Own. 

Note. The nodes illustrate codes corresponding to participants’ background characteristics, where 

the size of each node indicates the normalized frequency of quotations linked to each code. The 

larger the nodes, the higher the normalized frequencies showing more participant quotations 

related to the code. 

Source: Generated using Atlas.ti 9. 
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Appendix C: Recruitment Email 

Dear Goodnight Scholar,  

My name is Lancelot Gooden, and I am a Doctoral student from the College Education at NC 

State University. I am writing to invite you to participate in my research study about community 

college pre-and posttransfer student success for low-income, minority, female students pursuing 

STEM baccalaureate studies and are recipients of full STEM scholarships at universities. You 

are eligible to be in this study because you are a Goodnight Scholar for transfer student. I 

obtained your contact information from the Director of the Goodnight Scholars program.  

If you decide to participate in this study, you will be contacted via email to schedule an 

appointment to engage in a 60- to 90-minute-long one-on-one Zoom interview. I would like to 

audio and video record your interview responses, and then I will use the information to discuss 

the analysis and findings of my dissertation.  

Remember, this is entirely voluntary. You can choose to be in the study or not. If you would like 

to participate or have any questions about this research study, please email me at the information 

provided below as well as complete and return the attached consent form. 

Thank you very much.  

Sincerely,  

Lancelot Arthur Gooden 

Doctoral Student – Adult & Community College Education 

Educational Leadership, Policy, and Human Development Program 

North Carolina State University 

lagooden@ncsu.edu 

 

  

mailto:lagooden@ncsu.edu
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Appendix D: Zoom Appointment Email 

Dear Goodnight Scholar,  

Thank you for agreeing to participate in my research study about community college pre- and 

posttransfer student success for low-income, minority, female students pursuing STEM 

baccalaureate studies and recipients of full STEM scholarship universities. Kindly use the doodle 

poll link below to select the most convenient date and time for your interview. 

[Doodle poll link will be inserted here] 

As soon as your appointment is confirmed, a Zoom invitation will be forwarded to your NC State 

calendar. Remember, the appointment will last between 60 to 90 minutes via Zoom. You will be 

audio and video recorded during your interview, and then I will use the information to discuss 

the analysis and findings of my dissertation. Find a private location during your scheduled 

interview and ensure at best that you will be undisturbed during this period, have access to a 

device that connects to the internet, and in a location with reliable internet. 

I look forward to speaking with you. 

Sincerely,  

Lancelot Arthur Gooden 

Doctoral Student – Adult & Community College Education 

Educational Leadership, Policy, and Human Development Program 

North Carolina State University 

lagooden@ncsu.edu 
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Appendix E: Adult Consent Form 

Title of Study: Momentum and Collision: Understanding Posttransfer Student Success by 

Exploring Gender and Racial Differences among Community College STEM-Aspiring Students 

(eIRB # 23815) 

Principal Investigator(s): Lancelot Arthur Gooden, lagooden@ncsu.edu, XXX-XXX-XXXX  

Funding Source: None 

Faculty Point of Contact: Dr. James Bart, jebartl3@ncsu.edu, XXX-XXX-XXXX 

 

 

What are some general things you should know about research studies? 

You are invited to take part in a research study. Your participation in this study is voluntary. You 

have the right to be a part of this study, to choose not to participate, and to stop participating at 

any time without penalty. The purpose of this research study is to gain a better understanding of 

the community college experience and how the support of universities impacts the success of 

science, technology, engineering, and math students who receive a full scholarship. We will do 

this by asking you to participate in online Zoom recorded interviews. 

 

You are not guaranteed any personal benefits from being in this study. Research studies also may 

pose risks to those who participate. You may want to participate in this research because your 

experience as a Goodnight Scholar for transfer may improve programing for future community 

college scholars pursuing STEM studies. You may not want to participate in this research 

because you will be recorded during a Zoom interview, and archival documents will be used in 

this research study.  

 

Specific details about the research in which you are invited to participate are contained below. If 

you do not understand something in this form, please ask the researcher for clarification or more 

information. A copy of this consent form will be provided to you. If, at any time, you have 

questions about your participation in this research, do not hesitate to contact the researcher(s) 

named above or the NC State IRB office. The IRB office’s contact information is listed in the 

What if you have questions about your rights as a research participant? section of this form.  

 

What is the purpose of this study? 

The purpose of the study is to better understand the community college experience and how the 

support of universities impacts the success of science, technology, engineering, and math 

students who receive a full scholarship. 

 

Am I eligible to be a participant in this study? 

There will be approximately 10 to 54 participants in this study. 

 

In order to be a participant in this study, you must agree to be in the study and either be a current 

or former Goodnight Scholar for transfer at NC State University. 

 

You cannot participate in this study if you do not want to be in the study or do not wish to be on 

video and recorded during a Zoom interview and agree to the use of archival documents. 

 

mailto:jebartl3@ncsu.edu
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What will happen if you take part in the study? 

If you agree to participate in this study, you will be asked to do all of the following: 

1. Participate in a one-on-one Zoom interview.  

2. Agree to the Zoom interview being recorded, and portions of your responses will be 

published in a dissertation. 

3. Agree to use the video and audio recording feature of Zoom during your interview. 

4. Confirm your Zoom interview appointment at least one week before your scheduled date 

and time. 

5. Log in before your scheduled Zoom appointment. 

6. Reschedule the interview if extenuating circumstances arise. 

7. Be willing to participate in a follow-up interview, if necessary. 

8. Agree to the use of archival documents and acknowledge that any identifiable 

information will be redacted by the Goodnight Scholar’s director. 

 

Archival documents may include Goodnight Scholars invitation and acceptance email/letter, 

essay(s), documents related to your lived experiences, onboarding, and support. Archival 

documents will be provided by the director of the Goodnight Scholar’s program or accessed on 

NC State’s Goodnight Scholar’s webpage. The Goodnight Scholar’s director will redact any 

identifiable information from the archival documents before providing them to the researcher/PI. 

Identifiable information may include your name, third-party individuals referenced by 

participants, and other circumstantial information that could tie the participant to their real 

identity. 

Archival documents in this research may include: 

I. Goodnight Scholars invitation email/letter. 

II. Goodnight Scholars acceptance email/letter. 

III. Participant’s Goodnight Scholar essay(s). 

IV. Participant’s awards/accomplishments/experiences as current Goodnight scholars. 

V. Documents used by the Goodnight Scholars program for transfer during 

recruitment, onboarding, and student support. 

 

The total amount of time that you will be participating in this study is 60 to 90 minutes. 

 

Recording and images 

 

As a part of this research, I would like your consent to audio record and video record you. Please 

initial next to the sentence(s) that you agree to.

 

______I consent to being audio recorded. 

 

______I consent to being video recorded. 

 

______I do not consent to being audio 

recorded. 

 

______I do not consent to being video 

recorded.



 

 

Risks and benefits 

There are minimal risks associated with participation in this research. The risks to you as a result 

of this research include recollection of stressful or traumatizing experiences during your pre-and 

posttransfer experiences. Questions or discussions about race and gender may make you 

uncomfortable. You are not obligated to respond to these questions or engage in this discussion; 

therefore, you may skip these questions or choose not to participate in such discussions. To 

mitigate this experience, I will re-frame questions as needed. 

 

There are no direct benefits to your participation in the research. The indirect benefits are the 

experienced shared as community college STEM transfers will provide a rich context to the 

complexities of the community college STEM transfer process. The participant’s stories will 

inform policy and practice, advocating for systemic equitable STEM transfer partnership 

between community colleges and university partners. 

 

Right to withdraw your participation 

You can stop participating in this study at any time for any reason. In order to stop your 

participation, please contact Lancelot Gooden at lagooden@ncsu.edu, phone 919. 274.0077 or 

Dr. James Bartlett at jebartl3@ncsu.edu, phone: 919.208.1697. Suppose you choose to withdraw 

your consent and to stop participating in this research. In that case, you can expect that the 

researcher/PI will redact your data from their data set, securely destroy your data, and prevent 

future uses of your data for research purposes wherever possible. This is possible in some, but 

not all, cases. 

Confidentiality, personal privacy, and data management 

Trust is the foundation of the participant/researcher relationship. Much of that principle of trust 

is tied to keeping your information private and in the manner that I have described to you in this 

form. The information that you share with me will be held in confidence to the fullest extent 

allowed by law.  

 

Protecting your privacy as related to this research is of utmost importance to me. There are very 

rare circumstances related to confidentiality where I may have to share information about you. 

Your information collected in this research study could be reviewed by representatives of the 

University, research sponsors, or government agencies (for example, the FDA) for purposes such 

as quality control or safety. In other cases, I must report instances in which imminent harm could 

come to you or others.  

 

How I manage, protect, and share your data are the principal ways that I protect your personal 

privacy. Data that will be shared with others about you will be deidentified. 

 

Deidentified. Deidentified data is information that at one time could directly identify 

you, but that I have recorded this data so that your identity is separated from the data. I 

will have a master list with your code and real name that I can use to link to your data. 

When the research concludes, there will be no way your real identity will be linked to the 

data I publish. 

mailto:lagooden@ncsu.edu
mailto:jebartl3@ncsu.edu


 

 

Future use of your research data 

To help maximize the benefits of your participation in this project, by further contributing to 

science and our community, your deidentified information will be stored for future research and 

may be shared with other people without additional consent from you. 

 

Compensation  

There is no compensation for participating. 

 

What if you are an NCSU student? 

Your participation in this study is not a course requirement and your participation, or lack 

thereof, will not affect your class standing or grades at NC State.  

 

What if you have questions about this study? 

If you have questions at any time about the study itself or the procedures implemented in this 

study, you may contact the researcher, Lancelot Gooden at lagooden@ncsu.edu, phone 919. 

274.0077 or Dr. James Bartlett at jebartl3@ncsu.edu, phone: 919.208.1697. 

 

What if you have questions about your rights as a research participant? 

If you feel you have not been treated according to the descriptions in this form, or your rights as 

a participant in research have been violated during the course of this project, you may contact the 

NC State IRB (Institutional Review Board) Office. An IRB office helps participants if they have 

any issues regarding research activities. You can contact the NC State IRB Office via email at 

irb-director@ncsu.edu or via phone at (919) 515-8754.  

 

Consent To Participate 

By signing this consent form, I am affirming that I have read and understand the above 

information. All of the questions that I had about this research have been answered. I have 

chosen to participate in this study with the understanding that I may stop participating at any 

time without penalty or loss of benefits to which I am otherwise entitled. I am aware that I may 

revoke my consent at any time. 

 

Yes, I consent to participating in this research study 

 

Name_____________________________________________ 

 

Today’s Date ______________________________________ 

 

 

No, I do not consent to participating in this research study. 

 

Thank you for your consideration.  

  

 

 

mailto:lagooden@ncsu.edu
mailto:jebartl3@ncsu.edu
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Appendix F: Interview Protocol 

Hello. My name is Lance Gooden, and I am the researcher for this student, “Addressing 

Community College Pre-and Posttransfer Success: Exploring Gender and Racial Differences 

among Community College STEM Aspiring Students.” Thank you for agreeing to participate in 

this interview. I am excited to hear about your experiences as a community college transfer in the 

Goodnight Program pursuing STEM studies at North Carolina State University.  

 

 The purpose of this study is to understand the gender and racial differences among STEM 

aspiring community college student experiences, examining the barriers they may have faced and 

overcome along their trajectory to complete a community college transfer pathway and pursue 

STEM studies as Goodnight Scholars at North Carolina State University. 

 

I would like you to know your participation is voluntary, and you may decide to withdraw from 

this interview at any time. Additionally, your responses will be kept confidential, and I will be 

the only person who will have access to your information. Finally, any individual people you 

mention will be kept confidential, and their real names will not be written down and will not be 

disclosed. 

 

Do I have your permission to record this interview? The recording of this interview will help 

ensure that no information is lost in the transcription and data analysis phases of this process. 

This interview should last approximately 60-90 minutes. If there is anything that requires 

clarification after this interview is over, for example, if there is an issue with the recording, I may 

need to contact you over email. Before we begin, is there anything you would like to know from 

me? On a final note, I would like you to know this is an open-ended process. If at any time there 

is anything you think you should tell me relevant to your experience, please do so.  

 

Please state your name and age for recording purposes.  

 

You have been provided with a written consent form. Please confirm that you have read, 

understood the consent form, and agreed to participate in the study with a verbal Yes or No.  

 

That is the last question I have. Before we conclude, do you have anything else you would like to 

share? Are there any questions for me before we finish? If you have any additional questions or 

concerns later, please feel free to contact me via email or phone. 

 

Thank you for your time, and have a great rest of the day. 

 

  



 

 

Interview Questions 

Background/Demographic Information 

A. How do you identify by gender? 

B. How do you identify ethnically? 

C. What is your current major? 

D. What is your current academic standing (first year, second year, etc.)? 

E. What is your current age? 

Student Interview Questions 

Early Momentum 

1. Tell me about your experience with college-level coursework prior to enrolling as a 

STEM student in the community college setting  

2. Tell me about your advising experience as a STEM student in the community college 

setting? 

3. Tell me about the financial support you may have received as a STEM student on a 

community college transfer pathway? 

4. Tell me about your experiences pursuing a transfer pathway as a STEM student in the 

community college setting? 

Academic Factors 

5. What about your community college experiences has benefited your progress through 

your academic STEM pathway?  

6. How would you describe the ideal picture of success for a female or male student 

majoring in a STEM program? 

7. What role has your race/ethnicity played in shaping your experiences and your ability to 

successfully complete the community college course work in your transfer pathway? 

Probe: Please describe any barriers you may have encountered 

8. What role has your gender played in shaping your experiences and your ability to 

successfully complete the community college course work in your transfer pathway? 

Probe: Please describe any barriers you may have encountered 

9. Can you tell me how your race/ethnicity and gender may have helped your STEM 

community college journey? 

Probe: Please describe any barriers you may have encountered 

Social Factors 

10. Why did you choose a community college as your first postsecondary institution? 

Probe: What factors influenced your decision to pursue a STEM pathway at a 

community college? 



 

 

Probe: Were any of these factors more important than others? Why? 

11. What community college experiences may have contributed to your decision to transfer 

to North Carolina State University and pursue a STEM program? 

Probe: Are there any other experiences you would like to share? 

12. What is your opinion as to whether your community college GPA has influenced your 

university GPA as a Goodnight Scholar in a STEM program at North Carolina State 

University? 

13. What role has faculty or staff members played in helping to shape some of your 

experiences as a STEM student in the community college setting? 

14. What role has faculty or staff members played in helping to shape some of your 

experiences as a Goodnight Scholar in a STEM program at North Carolina State 

University? 

Probe: Please describe any barriers you may have encountered 

University Experiences 

15. How do you feel receiving the Goodnight Scholarship has supported you financially as a 

student in a STEM program at North Carolina State University? 

16. Tell me about your advising experience as a student in a STEM program at North 

Carolina State University? 

17. What role has the Goodnight Scholars program at North Carolina State University had? 

18. Tell me about any barriers that may have prevented you from connecting with other 

students during your first term at North Carolina State University? 

19. Were there things the university did to help facilitate these social connections between 

you and other students? If so, please explain. 

20. What is your opinion as to whether or not the Goodnight Scholars program at North 

Carolina State University can improve upon ways to help community college transfer 

students make social connections with their peers quickly? 

21. What advice would you give to future community college aspiring STEM transfer 

students to help them make friends at the 4-year university? 

 

  



 

 

Appendix G: Archival Documents 

1920 Acceptance Agreement-transfer 

 
 



 

 

Welcome to the TRANSFER Goodnight Scholars Program 2019 

 



 

 

2019 Goodnight Fellows Program Description 

 

 



 

 

Transfer Class of 2019 Summer Retreat Essentials 

 

 



 

 

 


