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ABSTRACT 

LAUREN E. SLANE. Women of Color in STEM: Navigating the Transfer Experience. (Under 
the direction of Dr. MARK D’AMICO) 

 
As the entry point into higher education for over half of the bachelor’s degree earners, 

(Trapani & Hale, 2019), community colleges are positioned to have a positive impact of bringing 

a more diverse student group into science, technology, engineering, and mathematics (STEM) 

majors. However, the vertical transfer function from community colleges into a four-year 

university is often not clear resulting in a gap between those with transfer aspirations and 

bachelor degree attainment. There are unique barriers that women of color transfer students 

encounter that can threaten persistence in STEM. This study contributed to the few studies 

(Allen et al., 2022, Jackson, 2013, & Reyes, 2011) that have focused on the experiences of 

women of color in STEM and transfer. The purpose of this qualitative phenomenological transfer 

student study was to understand how pre- and post-transfer women of color in STEM majors 

experience the transition into university from community college in North Carolina. This 

longitudinal study used interview data from 14 women who participated in a larger transfer 

study. Six of the women provided three interviews. Guided by the reconceptualized model of 

multiple dimensions of identity (Abes et al., 2007), the role of social identities and the impact on 

educational decisions was explored. Five major themes were identified: (1) the internalization of 

community college stigma, (2) blindsided: post-transfer rigor, (3) the loss of personal connection 

post-transfer, (4) feeling behind and other perceived roadblocks for STEM transfer students, and 

(5) can’t do it alone: leaning on support networks for success. The findings from this study led to 

recommendations to the current articulation agreement structure in North Carolina, and 

recommendations for post-transfer institutions to better support women of color in STEM.  
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CHAPTER ONE: INTRODUCTION TO THE STUDY 

There is a need in the United States to train more scientists, engineers, and technicians to 

fulfill the growing workforce demands and gain from the positive impact that diverse 

perspectives bring to science, technology, engineering and mathematics (STEM) occupations 

(Ferrini-Mundy, 2013; Malcom, 2010). At the same time, women and Black, Indigenous, and 

people of color (BIPOC) remain disproportionately underrepresented and historically excluded 

from many STEM fields (Rainey et al., 2018). Community colleges have the potential to train an 

increased number of students in STEM and bring in a more diverse student population. The 

transfer function from two-year into four-year institutions in STEM majors is acknowledged as 

important in the United States, but there is a lack of research on the topic (Wang, 2017). 

Community colleges are a postsecondary education option that are positioned to increase STEM 

education enrollment, that could ultimately have an impactful influence on diversifying STEM 

education, which in return will lead to a more diversified STEM workforce (Dinh & Zhang, 

2020).    

Community colleges are access institutions that have been a popular pathway into higher 

education. Over half (53%) of the bachelor’s degree earners between 2010 and 2017 had some 

coursework completed at a community college, and 26% earned an associate degree prior to 

transfer (Trapani & Hale, 2019). Furthermore, community colleges are the entry into post-

secondary education for a disproportionate number of BIPOC, low-income, and first-generation 

students (Schudde & Goldrick-Rab, 2015) making the need to understand their transfer 

experiences essential (Jackson et al., 2013).   

The vertical transfer function from two-year colleges to a four-year institution offers a 

direction towards a baccalaureate degree, but the path is often not straightforward or clear and 
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can result in a low number of students who successfully complete a bachelor’s degree. Although 

vertical transfer is a key goal of community college, the transfer function has proven to be 

imperfect resulting in inequity in educational success (Schudde & Goldrick-Rab, 2015). The 

National Student Clearinghouse Research Center 2017 Tracking Transfer Signature Report 

provided data on the metrics for community colleges that focused on first-time students who 

entered higher education by community college in fall 2010 (Shapiro et al., 2017). Out of the 

approximate 852,000 students who started in Fall 2010, 31.5% transferred into a four-year 

institution within six years (Shapiro et al., 2017). Moreover, only 13% of the bachelor’s degree 

completers within six years were students who entered higher education via community college 

in fall 2010 (Shapiro et al., 2017).  

Statement of the Problem 

Vertical transfer insufficiencies can have negative outcomes for students (Taylor & Jain, 

2017). There continues to be an increase in students entering community college with transfer 

intentions, making the need to assist in successful transfer even more vital (Hagedorn et al., 

2006). Underrepresented student groups are often the students who are most dramatically 

impacted by weak transfer structures (Taylor & Jain, 2017). There have been efforts by both 

four-year universities and community colleges to address the inadequacies within transfer and 

attempts to streamline the transfer pathway to address students’ needs both pre- and post-

transfer. 

Due to their benefits, that include affordable tuition, small class sizes, and flexible course 

schedules, community colleges are often the choice institution for adult learners, women, and 

historically underrepresented racial and ethnic groups (Hagedorn & Purnamasari, 2012; Reyes, 

2011). Two-year institutions provide a large student population access to postsecondary 
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education, but empirical research has shown that students who start in a community college with 

intentions to obtain a baccalaureate degree have a lower probability of earning their 

baccalaureate than their counterpart students who start at a four-year institution (Bahr, 2013). 

The student success probability gets lower when students are in some STEM majors.  

There are over 1,000 community colleges within the United States. Since the early 2000’s 

there has been increased attention to the role community colleges can play in increasing gender 

and racial diversity in STEM education (Wang, 2013). Community colleges are being targeted as 

institutions that can contribute to addressing the issue of building the STEM workforce (Wang, 

2013). In order to take advantage of the position community colleges are in to not only build the 

STEM pipeline, but also diversity the workforce, the inefficiencies in transfer processes for four-

year degrees needs to be addressed at a greater level.  

The Transfer Context in North Carolina 

 North Carolina has a governing board that oversees the public four-year institutions that 

comprise the University of North Carolina System (UNC System). Since 1997, North Carolina 

has had a Comprehensive Articulation Agreement (CAA) to ensure admission from a community 

college into one of the 16 public universities for transfer students with a minimum GPA of 2.0 

(D’Amico & Chapman, 2018). Since 2014, North Carolina’s CAA includes a 30-credit common 

core transfer and junior level status for community college transfer students who complete an 

associate degree (Hodara et al., 2017). It is up to the individual university programs to decide the 

program major-specific coursework transfer acceptance (Hodara et al., 2017); however, there are 

some “uniform articulation agreements” for certain majors that apply across certain similar 

programs at each institution (D’Amico & Chapman, 2018, p. 2).  
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 In 2014, the CAA was revised with the intention to assist both students and advisors in 

their awareness of required coursework needed for the bachelor’s degree and specific credits that 

can be taken at the time of community college (D’Amico & Chapman, 2018). The revised CAA 

included a requirement that each UNC System institution needs to create baccalaureate degree 

plans (BDPs) for all programs (D’Amico & Chapman, 2018). The BDPs are individual to each 

public four-year institution, and identify 60 transferable credits from the associate degree and 

indicate the additional required courses for a bachelor’s degree.  

Overview of North Carolina Transfer Students 

Community colleges are the entry point into postsecondary education for a 

disproportionate number of low-income, older students, and students of color, (Ma & Baum, 

2016) indicating that it is important to consider the role of community colleges in increasing the 

percentage of Black and Hispanic/Latinx bachelor degree attainment. North Carolina is an 

example of a state that suffers from large racial education disparity gaps. Only 19.4% of the 

Black subpopulation and 13.5% of the Hispanic/Latinx subpopulation in North Carolina are 

baccalaureate degree holders compared to 31.7% of the white subpopulation (D’Amico & 

Chapman, 2018). Community colleges are the gateway toward baccalaureate degree attainment 

for so many, making it crucial to understand student experiences and explore reasons for 

educational disparity and lower bachelor degree attainment for transfer students. 

 In North Carolina, 56,000 students (31%) in the UNC System in Fall 2016 entered as 

transfer students; most transferred from a North Carolina community college (D’Amico & 

Chapman, 2018). Although the transfer student population is large, the community college 

transfer indicators are behind in North Carolina compared to national indicators (D’Amico & 

Chapman, 2018). Students in the UNC System are less likely to earn a baccalaureate degree if 
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they transferred from a community college compared to their non-transfer counterparts 

(D’Amico & Chapman, 2018). Only 24% of North Carolinian transfer students successfully 

transfer within a six-year timeframe compared to the national average of 33% (D’Amico & 

Chapman, 2018). In North Carolina, 40% of students who do successfully transfer and earn a 

bachelor’s degree within six years, lag behind the national average of 42% (Jenkins & Fink, 

2016). Another concern is excess credits earned by transfer students. UNC system baccalaureate 

degree earners who transferred from a community college earn more credits, not needed for their 

degree, compared to that of non-transfer students within the UNC system (D’Amico & 

Chapman, 2018). 

Credit Mobility 

 Nationwide, transfer policies are implemented at the state and institutional level to assist 

in ensuring credit mobility, but even with those policies in place nearly half of the students who 

transfer from a community college into a public four-year bachelor’s serving institution 

experience some credit loss (Hodara et al., 2017). It is important to consider credit mobility and 

the connection to bachelor’s degree attainment. There is a correlation between credits lost during 

transfer and lower bachelor’s degree outcomes for community college students (Hodara et al., 

2017).   

 To combat credit mobility issues and subsequent negative consequences from credit loss, 

many states decided to extend transfer policies between all public four-year institutions in the 

state as a mechanism to improve credit mobility (Goldhaber et al., 2008). The state and system 

transfer policies often include the transfer of general education credits and ensure associate 

degree holding students entrance into the public four-year institution as a junior (Hodara et al., 
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2017). North Carolina is an example of a state that has a transferable common core and transfer 

associate degree polices (Hodara et al., 2017).  

 Hodara et al. (2017) explored credit mobility and statewide policies related to transfer 

into a four-year public institution from community college. Hodara et al. (2017) analyzed state 

and system policies and developed three categories: 2+2, credit equivalency, and institution-

driven. North Carolina is an example of an institution-driven system. In institution-driven 

systems, articulation agreements state the lower division courses that transfer students need to 

take to transfer from a community college into a specific four-year institution (Hodara et al., 

2017).    

 The act of state systems implementing credit mobility policies does not necessarily 

equate to improved bachelor’s degree completion for transfer students (Baker, 2016). North 

Carolina has statewide articulation agreements, but that still leaves students in the position to 

know their major and planned baccalaureate degree earning institution early in their community 

college experience in order to ensure a smooth transition into a four-year university from 

community college (D’Amico & Chapman, 2018). A North Carolina community college advisor 

estimated that there are over 1,200 articulation agreements that advisors need to be aware of 

(Hodara et al., 2017). 

Unique Barriers within STEM Higher Education  

STEM encompasses a range of academic subject areas, some of which bring in a more 

balanced representation of the population, compared to other subject areas where diversity is 

poorly represented. Women have historically had a high participation in psychology, biology, 

and social science degrees (Trapani & Hale, 2019). Since 2000, there has been an increase in 

women participation in STEM degrees in computer science, mathematics, and statistics, but at 
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the same time the number of men continued to grow at a quicker rate than women (Trapani & 

Hale, 2019). Between 2000-2017, social sciences and psychology were the most popular majors 

out of science and engineering majors among underrepresented racial and ethnic student 

populations (Trapani & Hale, 2019).  

Out of all the students who earned a bachelor’s degree in a STEM major between 2010 

and 2017, 47% had some coursework experience at a community college, and 18% transferred 

into a bachelor’s degree program after completing an associate degree (Trapani & Hale, 2019). 

Even so, there is still a negative correlation between starting postsecondary education in a STEM 

major at a community college with successfully transferring and graduating with a bachelor’s 

degree. Community college students in STEM are less likely to earn a baccalaureate degree 

compared to students who start at a four-year institution (Wang, 2015). Women and historically 

underrepresented student groups disproportionately are in the lowest skill set courses that results 

in higher overall attrition rates in STEM education compared to men and historically advantaged 

racial and ethnic groups (Bahr et al., 2016). The complexity and interdependency of STEM 

curriculum can create confusion (Bahr et al, 2016).  

The past decade has seen some increase in the research on community college and STEM 

education, but there is room for that research to be expanded upon. Wang (2017) created the first 

STEM transfer model to map out the transfer process from the onset of entering STEM at 

community college, through bachelor, and career attainment in STEM. Wang’s (2017) STEM 

transfer model is the first theoretical framework that highlights the outcomes specific to STEM 

and includes factors around learning and motivation specific to a STEM context. Dinh and 

Zhang (2020) studied community college transfer students’ STEM degree completion success. 

Study findings indicated that student demographic characteristics are factors related to bachelor’s 
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degree attainment success (Dinh & Zhang, 2020). Studies conducted by Zhang (2019) and Dinh 

and Zhang (2020) found that women transfer students have a greater likelihood to obtain a 

STEM bachelor’s degree compared to men. Furthermore, Dinh and Zhang (2020) felt that their 

study findings supported the importance community colleges have on the success for women in 

STEM education. Studies specific to women of color are limited.  

Women of Color in STEM 

There have been targeted efforts made to draw in a more diverse population into STEM 

education that has resulted in increased student engagement from traditionally underrepresented 

groups; however, matriculating and retaining Black students in STEM has remained an issue 

(Morton & Parsons, 2018) that needs more attention. The culture in STEM education has 

historically both privileged and aligned with the norms of white men (Ong et al., 2017). 

Stereotyping an individual or entire group can cause grave danger and negativity for those being 

stereotyped against. In STEM, stereotypes have led to lower retention rates for Black students 

(Guiffrida & Douthit, 2010).  

Women of color encounter unique sets of barriers as post-transfer students, that include 

transfer shock, a lack of social capital, age discrimination, and issues with expectations that 

external factors place on them (Reyes, 2011). Limited studies (Allen et al., 2022, Jackson, 2013, 

& Reyes, 2011) have focused on specific experiences of Black women in STEM and community 

college transfer. Qualitative researchers have explored the experiences of women of color and 

reported findings of feelings of isolation, a sense of not belonging, discrimination, and low self-

confidence (Reyes, 2011). The barriers that women of color often encounter have the potential to 

threaten their persistence in STEM education (Ong et al., 2017). 
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Purpose 

The purpose of this study is to understand the transfer experiences of women of color in 

STEM majors from community college into a four-year degree program. This study also 

explored how social identities are connected to experiences in higher education and transfer 

processes for women of color in STEM majors. The reconceptualized model of multiple 

dimensions of identity (RMMDI) guided this study. RMMDI provided a framework to explore 

the connections between contextual influences, self-perceptions, and how students make 

meaning of their dynamic identities (Abes et al., 2007). This study explored the role of multiple 

identities such as gender, race, and other social identities, and the relation between identities, the 

context, and the impact on vertical transfer experiences.  

Research Questions 

 The following questions guide this research study: 

 RQ1: How do pre- and post-transfer women of color in STEM majors experience the 

transition into a university from community college? 

 RQ2: How do social identities inform STEM-related experiences for women of color in 

STEM majors?  

Theoretical Framework: Reconceptualized Model of Multiple Dimensions of Identity  

 RMMDI was used as the theoretical framework to ground this study. Abes et al. (2007) 

took the model of multiple dimensions of identity (Jones & McEwen, 2000) and 

reconceptualized the model to include a meaning-making filter as a way to better understand the 

relationship between context and identity salience between social identities and the core identity. 

The reconceptualized model portrays identity construction in a two-dimensional form. The 

model includes ones’ self-perceptions of multiple identity dimensions (Abes et al., 2007). 
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Different identity dimensions can include race, gender, social class, and sexual orientation. The 

second dimension is contextual influences, such as family, social norms, and peers. Placed 

between these two dimensions is a meaning-making filter. The way contextual influences go 

through the filter depends on how complex one’s meaning-making capability is. Context will 

always play an influential role in identity perceptions, but the permeability of how much context 

informs identity development can be influenced by the individual’s meaning-making capacity 

(Abes et al., 2007). In the context of transfer, researchers have collected data that indicate 

students’ identity has a role in their transfer success (Taylor & Jain, 2017); however, the 

numbers of studies on the intersection of race/ethnicity and gender specific to STEM students is 

limited (Carlone & Johnson, 2007; Ong et al., 2011; Rodriguez et al., 2016).  

 Through their study participants, Abes et al. (2007) found that there is often a 

disconnection between multiple identities. This can be the byproduct of contextual influences, 

when one is taught to perceive their identities in a certain manner (Abes et al., 2007). Outside 

contextual influences can have an impact on how one perceives and constructs their perceptions 

of identities (Abes et al., 2007). RMMDI does not consider identities in isolation, but rather sees 

the interconnectedness of multiple identities and contextual factors.   

 Intersectionality and RMMDI are closely connected frameworks that place emphasis on 

relationship between identities while also considering the social systems and contextual 

influences. Crenshaw (1989) brought the framework of intersectionality into the mainstream. 

Crenshaw (1989) felt that there was a need for a framework that acknowledged the uniqueness of 

Black women, through the intersection of oppressed racial and gender identities. Crenshaw took 

into consideration the negative impacts institutional structures can have on women of color 

through the act of isolating multiple marginalized identities (Harris & Patton, 2018). Coming 
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from critical legal studies, Crenshaw saw this practice of making gender and race “mutually 

exclusive” within the legal system as damaging (Harris & Patton, 2018, p. 347). Alexander-

Floyd (2012) defined intersectionality as “the commitment to centering research and analysis on 

the lived experiences of women of color for the purpose of making visible and addressing their 

marginalization” (p. 9) while questioning the status quo in mainstream institutional structures.  

Through exploring the role of intersectionality as it relates to race/ethnicity and gender, 

researchers will be better able to understand challenges and barriers that women of color 

experience as transfer students (Rodriguez et al., 2016). As women in disciplines dominated by 

men, paired with underrepresented racial and ethnic identities, women of color in STEM may 

experience intersectional challenges (Jackson et al., 2013). Morton and Parsons (2018) took an 

intersectional approach to critically examine how the influence of social structures, such as 

politics and culture, impact STEM identity development, which deviates from “deficit 

orientations” (p. 1367) that have been commonplace in research on Black students.   

Notable researchers (Carlone & Johnson, 2007; Ong et al., 2011; Rodriguez et al., 2016) 

have taken an intersectional approach to explore the experiences of women of color in STEM. In 

this study, I attempted to incorporate an intersectional perspective through the RMMDI to 

explore how women of color transfer students in STEM make-meaning of their multiple 

identities and understand how social identities inform STEM related experiences. Exploring 

identity development in conjunction with intersectionality can be used in postsecondary 

education to contribute to the analysis of where power, privilege, and oppression are within 

higher education systems (Harris & Patton, 2018) and the vertical transfer function. The data that 

emerged, centered the individuals and their experiences with multiple identities, more so than a 
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Crenshaw’s intersectionality lens that centers systems of power and the relationship between 

marginalized identities.  

Through the exploration of social identities, researchers can explore how identities 

inform transfer experiences. Researchers have found that even with transfer aspirations being 

fairly equal among racial groups, white students are transferring at a higher rate than students of 

color (Wood et al., 2011). Institutional data from higher education institutions has shed light on 

how the vertical transfer function has a racial transfer gap (Crisp & Nunez, 2014). There needs to 

be continuous research that can inform policies and procedures, not only on why there is a racial 

transfer gap, but also how this gap can be reduced.    

Overview of Methodology  

 A qualitative phenomenological research design was used to explore the lived 

experiences of the study participants. A phenomenological approach seeks to understand the 

essence within participants’ lived experiences of a specific phenomenon (Merriam & Tisdell, 

2014). In this study, I explored the phenomenon of transfer from a two-year college into a four-

year institution. Phenomenology is an approach that gives the researcher an opportunity to 

explore a large idea (Tomaszewski et al., 2020) such as exploring the essence of transfer 

experiences.  

The primary source of data collection was semi-structured interviews that captured the 

lived experiences of the study participants. The semi-structured interview format allows the 

researcher to keep conversation focused, while at the same time leaving space for “knowledge-

producing potential of dialogue” (Brinkmann, 2018, p. 26). Interview data were collected from 

14 participants. Each participant identifies as a woman of color, is in a STEM major, and is 

either pre- or post-transfer. Out of the 14, six women participated in three interviews. In 
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alignment with notable researchers, (Ong et al., 2011; Reyes, 2011) this study included women 

of color who identify as Black or African American, Hispanic or Latina, Native American or 

Alaska Native, or Asian or Pacific Islander.  

Participants for the study were recruited from a diverse group of North Carolina public 

and private universities as part of a larger transfer research project funded by the John M. Belk 

Endowment. Emails were sent to North Carolina community college and university personnel 

asking for assistance in sending a participant recruitment email to students. The larger transfer 

research study interviewed 103 pre- and post-transfer students. My study explored the 

experiences of a specific subset of participants from the larger transfer study that included 

women of color who were pre- and post-transfer in STEM majors. There were 14 participants 

who met my study’s eligibility requirements.  

A phenomenological data analysis approach can be inductive, starting with reading the 

entirety of interview transcripts (Tomaszewski et al., 2020). An inductive approach is used as a 

way to understand and describe the lived experiences of the study participants (Tomaszewski et 

al., 2020). In this study, each transcript was read and reread several times as a way to pull text 

and highlight experiences the participants had being a pre- and post-transfer STEM majors. The 

final step resulted in the development of five central themes which led to the essence of the 

phenomenon (Tomaszewski et al., 2020).  

Significance of Study 

There is an acknowledgment that in order to increase future STEM workforce demand, 

more people need to be included and represented in STEM education. In the not so distant past, 

STEM fields were known as being exclusive and not welcoming to individuals who were outside 

of the traditional white man demographic. Research on women in STEM, and underrepresented 
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student groups in STEM, has been studied, but there remains a lack of racial and gender 

experiences that are specific to women of color being researched (Ong et al., 2011). This 

research study sought to build upon and add to the research findings on the exploration of 

experiences of women of color in STEM (Ong et al., 2011) and transfer experiences. Research 

that intentionally seeks to understand the participation, attrition, and retention specific to women 

of color is limited (Ong et al., 2011).  

Delimitations 

This study was within a boundary of a larger transfer student research study that explored 

experiences specific to transfer students in North Carolina. The larger study participant sample 

recruited pre- and post-transfer students from North Carolina community colleges and public and 

private four-year institutions. The sample size for this study was determined by who in the larger 

study met the eligibility requirements for this study and was willing to participant in an 

additional interview about STEM experiences. 

Phenomenological reduction is the practice of not entering data collection with pre-

understandings of the phenomenon (Vagle, 2018). In this sense, the phenomenological approach 

discourages researchers to enter the research with assumptions. Bracketing is a common practice 

within phenomenology as a way to set aside previous knowledge of a phenomenon as a way to 

exercise phenomenological reduction (Vagle, 2018). Phenomenological reduction does not, 

however, mean that a literature review is not conducted (Vagle, 2018). In this study, the review 

of literature did lead to the assumption that there are specific barriers that women of color in 

STEM encounter. This assumption drove the researcher to further explore the identities that the 

participants self-identified as salient.    
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There is an inconsistency in the definition of STEM, that Manly et al. (2018) found 

during their study where they performed a content analysis of 51 STEM related studies in the 

ERIC database that focused on gender and higher education between 2010-2018. Manly et al. 

(2018) concluded that there was a difference in STEM degree competition depending on the type 

of STEM program. For this study, the sample size was the result of eligible participants from a 

larger longitudinal qualitative transfer study, which impacted the researcher’s decision to include 

a broad range of STEM majors. The National Science Foundation (NSF) uses a definition of 

STEM to include social and behavioral sciences (Manly et al., 2018). In addition, the Census 

Bureau defines STEM occupations as including computer, engineering, life science, physical 

science, and social science (NSF, 2015). Based on the nature of NSF’s STEM definition and the 

Census Bureau’s definition of STEM occupations, this study included participants in a 

behavioral science, psychology, major.  

Definition of Key Terms 

Women of color in this study is defined as women who are African Americans, Asian 

/Pacific Islanders, Hispanic/Latinx, and Native Americans groups (Ong et al., 2011). The use of 

Hispanic and Latinx were guided by the self-identified racial and ethnic demographic 

information participants provided on their demographic form, and how they self-described race 

and ethnicity during interviews.     

Underrepresented students/groups was the chosen terminology for this study to describe 

what National Science Foundation (2019) terms “underrepresented minority groups” in science 

and engineering. Women, person with disability, Black or African American, Hispanic or Latinx 

and American Indian or Alaska Native, are underrepresented in science and engineering 

(National Science Foundation, 2019).    
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Science, technology, engineering, and mathematics (STEM) are a collective group of 

disciplines that are commonly referred to as STEM. STEM encompasses a wide range of 

academic disciplines. Physical sciences, engineering, mathematics, and computer science 

(PEMC) often lack a diverse representation of underrepresented student groups, whereas other-

STEM majors have a perceived “social fit” resulting in higher persistence among 

underrepresented groups (Dika & D’Amico, 2016, p. 368). For this study, the term STEM will be 

all encompassing, including PEMC and other-STEM majors. Due to the limited number of 

women of color in STEM, this study needed to include all STEM majors to reach the sample 

size. In addition, this decision was made in part by modeling NSF’s broad definition of STEM 

(Manly et al., 2018).     

Summary 

 The need for a larger pool of individuals to fulfill the needs of the STEM workforce is 

evident. Over the past couple of decades, there has been an acknowledgment that broader 

participation in STEM not only can help with filling the workforce demands, but also shift to 

promoting STEM to be more inclusive has proven to be very beneficial. Community colleges are 

in a position to attract a diverse group of students and introduce them to STEM subjects and 

career pathways. The issue that arises is that although community colleges are an accessible and 

affordable entry point into higher education for so many, the bachelor’s degree success rate is 

reduced for students who start at a two-year institution. That can become even more of an issue 

for STEM majors. Women of color in STEM face a unique set of barriers, including racism and 

sexism, that contribute to challenges of successfully transferring into a STEM bachelor’s degree 

program. This study sought to contribute to the limited research on transfer experiences for 

women of color in STEM. Furthermore, the identities of women of color and how those 
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identities inform both their experiences in higher education and within the transfer process were 

explored. 

 Chapter two will provide a thorough review of literature on community college and 

vertical transfer, STEM education and community college, women of color in STEM majors, and 

intersectionality and higher education. The literature review provides support to rationalize the 

need for this study. Chapter three will go into further detail on phenomenology as a method and 

provide the steps of the study design and data analysis processes.    
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CHAPTER TWO: LITERATURE REVIEW 

The purpose of this study is to understand the transfer experiences of women of color in 

STEM majors from community college into four-year baccalaureate degree programs. In the 

United States, there has been a narrative that there is a shortage of people in STEM education 

and the STEM workforce (Wang, 2020). There is a national acknowledgment of the importance 

in broadening transfer in STEM majors from community college to four-year institutions as a 

way to address shortage concerns, but there is still very little research on this (Wang, 2017). 

When considering all of the students in attendance at the community college level in STEM with 

transfer aspirations, only 12% transferred within a six-year time frame (Wang, 2013).  

Community colleges have a historical role as being access institutions that have 

diversified higher education. This study sought to expand upon existing literature and understand 

the experiences of women of color in STEM, including both the barriers they face, and 

mechanisms in place to assist in overcoming challenges. The RMMDI was used as a framework 

to understand the intersection and meaning making of social identities of women of color.  

The review of literature covers several key topics associated with transfer function, 

women of color students in STEM majors, and intersectionality. The literature review addresses 

major themes that include (a) an introduction to community college and the vertical transfer 

function, (b) STEM education and community college, (c) women of color in STEM majors, and 

(d) intersectionality and higher education (see Table 1).  
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Table 1 

Women of Color in STEM: Navigating the Transfer Experience: Identified Themes 
Introduction to Community 

College and Vertical 
Transfer 

STEM Education and 
Community College 

Women of Color in 
STEM Majors 

Intersectionality 
and 

Higher Education 
 The role of community 

colleges (American 
Association of 
Community College, 
2017; Bowen et al., 2009; 
Cohen et al., 2014; 
Hagedorn & 
Purnamasari, 2012; 
Jenkins & Fink, 2015; 
Kahlenberg et al., 2018; 
Reyes, 2011; Shapiro et 
al., 2013; Shapiro et al., 
2017; Wang, 2020; Wang 
et al., 2021) 

 Community college 
transfer: Articulation 
agreements and guided 
pathways (Bailey, 2018; 
Bailey et al., 2015; Fink 
& Jenkins, 2017; Ignash 
& Townsend, 2000; 
Jackson et al., 2013; 
Jenkins et al., 2018; 
Kisker, 2007; Laanan et 
al., 2010; Taylor & Jain, 
2017; Wyner et al., 2016) 

 Vertical transfer (Aragon 
& Perez, 2006; Bahr et 
al., 2013; Cohen et al., 
2014; Crisp & Nuñez, 
2014; Hagedorn et al. 
2006; Jain et al., 2011; 
Jenkins & Fink, 2015; 
Kahlenberg et al., 2018; 
Martinez-Wenzl & 
Marquez, 2012; 
Monaghan & Attewell, 
2015; Schudde & 
Goldrick-Rab, 2015; 
Shapiro et al., 2018; 

 National need to 
broaden STEM 
education participation 
(Blackburn, 2017; 
Cohen et al., 2014; 
Ferrini-Mundy, 2013; 
Rodriguez et al., 2016; 
Wang, 2015; Wang, 
2017; Wang, 2020) 

 Pathway to STEM 
baccalaureate (Jackson 
et al., 2013; Melguizo 
et al., 2011; Wang, 
2013; Wang, 2015; 
Wang 2017; Wang, 
2020) 

 Upward transfer in 
STEM majors (Bailey 
et al., 2015, Chan & 
Wang, 2020; Hatch & 
Garcia, 2017; Lopez & 
Jones, 2017; Packard 
et al., 2011, Taylor & 
Jain, 2017; Wang, 
2017; Wang et al., 
2021) 

 

 Barriers that women 
of color encounter in 
STEM (Allen et al., 
2022; Blackburn, 
2017; Bottia et al., 
2015; Carlone & 
Johnson, 2007, 
Chang, 2006; Hu & 
Ortagus, 2019; 
Jackson & Laanan, 
2015; Johnson et al., 
2011; Reyes, 2011; 
Rodriguez et al., 
2016; Wang, 2020; 
Wang & Degol, 
2017) 

 Power of mentorship 
and counterspaces 
(Carlone & Johnson, 
2007; Dawson et al., 
2015; Jackson, 2013; 
Jackson & Laanan, 
2015; Johnson, 
2012; Ong et al., 
2017; Rockinson-
Szapkiw et al., 2021; 
Rodriguez et al., 
2016; Solorzano et 
al., 2000; 
Valenzuela, 2006) 

 Women of color 
post-transfer 
students in STEM 
(Carlone & Johnson, 
2007; Chang, 2006; 
Jackson et al., 2013; 
Ong et al., 2011; 
Reyes, 2011; 
Rodriguez et al., 

 The History of 
Intersectionality 
(Alexander-
Floyd 2012; 
Carbado, 2013; 
Crenshaw, 
1989; Dill & 
Zambrana, 
2009; Harris & 
Patton, 2018; 
Nash, 2008)  

 Intersectionality 
as a Framework 
in Higher 
Education 
Research 
(Collins & 
Bilge, 2020; 
Crenshaw, 
1989; Harris & 
Patton, 2018) 

 Identity and 
women of color 
in STEM (Abes 
et al., 2007; 
Blackburn, 
2017; Carlone 
& Johnson, 
2007; Johnson 
et al., 2011; 
Malcom et al., 
1976; Ong et 
al., 2011; 
Reyes, 2011; 
Valenzuela, 
2006) 



20 
 

Introduction to Community 
College and Vertical 

Transfer 

STEM Education and 
Community College 

Women of Color in 
STEM Majors 

Intersectionality 
and 

Higher Education 
Taylor & Jain, 2017; 
Townsend, 2001) 

 Associate in Applied 
Science (D’Amico et al., 
2021; Kujawa, 2013; 
State Board of 
Community Colleges & 
Board of Governors of 
the University of North 
Carolina, 2015) 

 Transfer Experiences 
(Allen et al., 2022; Bahr 
et al., 2013; Ceida, 2006; 
Chang, 2006; Crisp & 
Nuñez, 2014; Elliott & 
Lakin, 2020; Fink & 
Jenkins, 2017; 
“Graduation Rates for 
Transfer-In Students 
Starting in 2010-11,” 
2020; Herrera & Jain, 
2013; Hills, 1965; 
Jackson et al., 2013; 
Jackson & Laanan, 2015; 
Jain et al., 2011; Jain et 
al., 2016; Laanan et al., 
2010; Reyes, 2011; 
Taylor & Jain, 2017; 
Wang et al., 2021) 
 

2016; Taylor & Jain, 
2017; Wang, 2020) 
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Introduction to Community College and Vertical Transfer 

The Role of Community Colleges 

The history of community colleges in the United States starts in the early twentieth 

century, during a time when the nation was expanding on all higher education (Cohen et al., 

2014). In addition to the need for training a larger workforce, there was an idea that if more 

people in the United States had access to higher education then it would contribute to social 

equality and upward mobility (Cohen et al., 2014). Known at the time as “junior colleges,” two-

year colleges often emerged from the organization of universities who could benefit from them 

as feeder institutions (Cohen et al., 2014). The rise of community colleges, particularly outside of 

urban settings where many universities were located, opened doors and provided access to higher 

education to a broader population (Cohen et al., 2014).  

Today, community colleges still serve as access institutions. Two-year institutions are the 

starting point into higher education for over 40% undergraduate students in the United States 

(American Association of Community Colleges, 2017; Jenkins & Fink, 2015). The emergence of 

community colleges provided the needed capacity to accommodate students entering into higher 

education (Jenkins & Fink, 2015). The percentage of students graduating from high school was 

more than double between 1924 and 1960 (Cohen et al., 2014). Both in the past and in the 

present, community colleges give many high school graduates the option to pursue higher 

education and offer additional benefits. The low cost of community college allows access to a 

broader student base; furthermore, they provide a higher education option to students who may 

not meet the admissions requirements of some four-year institutions (Jenkins & Fink, 2015). Due 

to their affordable tuition, small class sizes, and flexible course schedules, community colleges 

are often the choice institution for adult learners, women, and historically underrepresented racial 
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and ethnic groups (Hagedorn & Purnamasari, 2012; Reyes, 2011). As educational institutions 

that serve all students regardless of their academic background or preparedness, community 

colleges are essential in efforts to lessen economic inequality (Kahlenberg et al., 2018). The 

American Association of Community Colleges (2017) reported that in Fall 2015, over half of all 

Native American and Hispanic students, and over 40% of Black students in post-secondary 

education were enrolled in community colleges.  

Cohen et al. (2014) defined community colleges as “any institution regionally accredited 

to award the Associate in Arts or the Associate in Science as its highest degree” (p. 5). 

Community college students who aspire to obtain a baccalaureate degree must go through the 

transfer process. The vertical transfer from a two-year institution to a four-year institution offers 

a pathway of upward mobility for students who have been historically underserved (Bowen et al., 

2009; Wang, 2020). When considering all students who first enrolled at a community college in 

2010, only 13% completed a bachelor’s degree within six years (Shapiro et al., 2017). Evidence 

supports that earning an associate degree increases the likelihood of successfully transferring into 

a bachelor’s degree program. The National Student Clearing House Research Center found that 

community college transfer students are more likely to complete a bachelor’s degree if they 

transfer with a completed associate degree (Shapiro et al., 2013). This could be in part because 

associate degree holders have a better success rate at having a majority of their credits 

transferred (Jenkins & Fink, 2015). 

The design of community colleges is certainly not solely to transfer students to four-year 

institutions (Cohen et al., 2014). Community colleges offer technical and continuing education 

opportunities as well (Cohen et al., 2014). There is, however, a high percentage of students 

entering community college with baccalaureate degree intentions. Using data analysis from the 
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Beginning Postsecondary Students Longitudinal Study conducted by the National Center for 

Education Statistics, researchers approximated that 70%-80% of all students who start at a 

community college have intentions to earn a bachelor’s degree, but only approximately 20% 

complete a bachelor’s degree within six years of initial enrollment (Wang et al., 2021). C. 

Lockwood Reynolds, an economist at Kent State University, estimated that beginning at a 

community college reduces a student’s chance of receiving a bachelor’s degree by 30% 

(Kahlenberg et al., 2018). There are incentives to start post-secondary higher education at a 

community college, but research does indicate that it can impact baccalaureate degree 

attainment. Jenkins and Fink (2015) believe that there are significant benefits to rethinking how 

to address some barriers in the vertical transfer process to improve success rates.   

Community College Transfer: Articulation Agreements and Guided Pathways 

Community colleges offer a pathway to obtaining a baccalaureate degree, but that 

pathway is often not direct or clear, creating a disparity among the percentage of students with 

baccalaureate degree aspirations and the actual percentage that reach their goal. Transfer 

function is the means to reach a four-year institution to ultimately complete the degree, but often 

times the transfer structure has insufficiencies and results in negative outcomes for students 

(Taylor & Jain, 2017). Historically marginalized student groups including students of color, low-

income, and first-generation are often the students who are most drastically impacted by weak 

transfer structures (Taylor & Jain, 2017). This observation has not gone unnoticed and structural 

steps have been taken by both four-year universities and community colleges to address the 

issues and attempt to streamline the transfer pathway. Transfer partnerships between community 

colleges and four-year institutions are vital for students’ transfer and their success in obtaining a 

bachelor’s degree (Fink & Jenkins, 2017).  
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Articulation Agreements 

Articulation agreements create policy between institutions to facilitate transfer (Taylor & 

Jain, 2017). They are important in the development of partnership between community colleges 

and universities (Kisker, 2007). Ignash and Townsend (2000) evaluated articulation agreements 

in 34 states towards the end of the twentieth century to measure the effectiveness of (a) transfer 

directions, (b) sectors, (c) transfer components, and (d) faculty involvement. Seven guiding 

principles to measure the strength of articulation agreements were identified: 

1. Parity between community colleges and four-year institutions to ensure they are equal. 

2. Parity between students who started at a four-year institution and transfer students. 

3. Faculty to play a significant role in creating the articulation agreements. 

4. Accommodation to students who transfer with an associate degree. 

5. The development of agreements in specific program majors. 

6. The inclusion of private colleges and universities in statewide articulation agreements. 

7. The need for data to evaluate the effectiveness of the articulation agreement. (Ignash & 

Townsend, 2000)  

Ignash and Townsend (2000) stated that faculty involvement in articulation agreements 

factored in to the success of partnership agreements. The involvement of faculty in articulation 

agreements promote strong partnership and have the impact to make the transfer process more 

effective (Kisker, 2007). There is an assumption that when articulation agreements and policies 

are finalized between institutions that it will help to provide access to four-year institutions to 

underserved student groups (Laanan et al., 2010). Unfortunately, faculty are often not brought 

into discussions about articulation agreements and the process remains very administrative 

(Taylor & Jain, 2017). The involvement of faculty and department leadership from four-year 
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institutions are important because they are the most informed about the program requirements 

and prerequisite course work, information that is necessary for transfer students to know while 

they are selecting their course work while still in community college (Fink & Jenkins, 2017). 

The involvement of program major faculty from two-year and four-year institutions in 

articulation agreements is essential in deciding what credits can transfer towards the major, 

preventing credit loss (Ignash & Townsend, 2000). Bringing in various constituents from 

community colleges and four-year institutions contributes to making effective transfer 

partnerships that will set transfer students up for success (Jackson et al., 2013). Wyner et al. 

(2016) found that relationship building between faculty and staff at partnering institutions builds 

a foundation for curriculum alignment and collaboration that supports successful student 

outcomes.   

Guided Pathway Reforms  

There is an equity gap in higher education (Bailey, 2018). Unrepresented student groups, 

that include Black, Hispanic, first-generation, and low-income are largely represented at 

community colleges (Bailey, 2018), where their chances to graduate with a bachelor’s are lower 

than that if they started at a four-year institution. Bailey (2018) argued that low graduation rates 

can be, in part, the result of structural barriers. Guided pathway reforms are intended to 

dismantle the barriers and guide students through challenges such as understanding program 

requirements and access to appropriate advising (Bailey, 2018).   

In their work to establish the guided pathways movement, Bailey et al. (2015) argued that 

there was a need for community colleges to undergo a complete programmatic and student 

support remodel to create a clearer pathway to completing a credential or continuing education. 

Bailey et al. (2015) found that community colleges offered hundreds of programs as a way to 
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serve everyone as access institutions; however, students were not receiving enough guidance to 

navigate the programs and pathways to credential or degree competition (Bailey et al., 2015). 

Bailey et al. (2015) coined that type of system as a “cafeteria college.” They said that in the 

cafeteria-style institutions, students were taking courses outside of their program of study and 

were not aware of advising and support resources available to help them get through their 

programs without wasting time or money. The structural student success barriers that led to 

guided pathways reforms included a lack of advising and career coaching coupled with 

difficulties navigating courses and program guidelines. A large number of students entering 

community colleges come from educationally and economically disadvantaged backgrounds. 

That can lead to a lack of preparedness to navigate community college, which ultimately worsens 

the equity gap (Jenkins et al., 2018). 

The guided pathways reform model uses program maps to detail the course sequence, 

progress milestones, and program learning outcomes (Jenkins et al., 2018). These maps keep 

students on track with an academic plan. The use of academic plans not only helps the students 

know what classes to take and in what semester, but it also helps the institution with scheduling 

courses. In the guided pathways model, students from the onset receive academic and career 

coaching to help identify what program is the best fit to achieve career objectives. 

The guided pathways approach has become a national reform movement. The remodeling 

and interventions put into place under the guided pathways model address the need to improve 

student success for all students entering into the community college system and addresses issues 

around closing the achievement gap (Jenkins et al., 2018). Jenkins et al. (2018) noted that, as of 

spring 2018, more than 205 community colleges have committed to undertaking guided 

pathways reforms as part of a national, state, or regional effort. Additionally, many community 
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colleges implemented their own guided pathways reforms. Community colleges receive support 

from the American Association of Community Colleges (AACC) who assist colleges with 

implementing their reforms (Jenkins et al., 2018).  

Vertical Transfer 

Community colleges are the entry into post-secondary education for a disproportionate 

number of Black, Latinx, low-income, and first-generation students (Schudde & Goldrick-Rab, 

2015). Although vertical transfer is a key goal of community college, the transfer function has 

proven to be imperfect, resulting in inequity in educational success (Schudde & Goldrick-Rab, 

2015). Increasingly, there are more students entering community college with transfer intentions, 

making the need to assist in successful transfer even more essential (Hagedorn et al., 2006). 

There are several different types of transfer patterns that students take. Vertical transfer 

pathway refers to one type of transfer pathway that is defined as transferring from a two-year 

institution to a four-year institution (Taylor & Jain, 2017) with or without completing an 

associate degree (Townsend, 2001). The vertical transfer pathway is meant to support students in 

their academic success (Taylor & Jain, 2017) which is the case for many students. National 

Student Clearinghouse (2015) data from the 2013-2014 academic year indicated that nearly half 

(46%) of all students who earned a bachelor’s degree at a four-year institution had previously 

attended community college in some capacity.  

The transfer function has been a core purpose of community colleges since they were 

founded (Cohen et al., 2014). There are scholars who make the claim that vertical transfer is the 

primary function of community college (Cohen et al., 2014). As a result, many community 

colleges still design curriculum with considerations of transfer intent to a four-year institution 

(Taylor & Jain, 2017). From an organizational perspective, vertical transfer is an ideal transfer 
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pathway for student success; however, the data indicates that there are less vertical transfer 

students compared to other types of transfer patterns (Taylor & Jain, 2017). More than four out 

of five students who start at a community college say they plan to obtain a bachelor’s degree, but 

only about one in 13 students transfer and complete a bachelor’s degree within six years 

(Kahlenberg et al., 2018). The large divide between those who enter community college with 

intentions to transfer compared to those who successfully transfer indicates that there is a vertical 

transfer gap (Taylor & Jain, 2017). The gap is even wider for students of color. Martinez-Wenzl 

and Marquez (2012) created the term “racial transfer gap,” (p. 6) to show inequities in vertical 

transfer rates based on racial identities. Crisp and Nunez (2014) explored the racial transfer gap 

and findings indicated that 45% of white community college students successfully transferred 

compared to their African American and Latinx counterpart students with a 31% transfer success 

rate. Research has been done to explore measures taken that have positive impact on vertical 

transfer success. Jain et al. (2011) found that there was a positive impat on prospective transfer 

students when they participated in outreach activities where they had the opportunity to learn 

from students who had already transferred and who had similar racial backgrounds.  

In a National Student Clearinghouse research report, Shapiro et al. (2018) reported on the 

six-year outcomes for students who started at a two-year public institution in a fall 2012 cohort. 

The findings showed that slightly under 40% of two-year college students completed either at 

their original institution or at a different four-year or different two-year intuition, 14.5% were 

still enrolled, and 46% were not enrolled anywhere (Shapiro et al., 2018). Taylor and Jain (2017, 

p. 277) identified “(a) credit loss, (b) inadequate articulation agreements, and (c) structural and 

institutional barriers” as difficulties of providing students with efficient transfer pathways. Credit 

loss, the loss of college credits while transferring into a new institution, impacts vertical transfer 
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student success (Jenkins & Fink, 2015; Taylor & Jain, 2017). Jenkins and Fink (2015) referenced 

a study that used a nationally representative sample of students and found that less than 60% of 

community college students were able to successfully transfer a majority of their credits. The 

study also noted that approximately 15% of the transfer students were not able to transfer almost 

any of their credits. The ability to transfer credits has a positive impact on bachelor’s degree 

completion. Transfer students who successfully transferred a majority of their community 

college credits were 2.5 times more likely to earn a bachelor’s degree compared to their 

counterparts who transferred less than half of their credits (Monaghan & Attewell, 2015). The 

study that Jenkins & Fink (2015) cited concluded that the largest barrier to bachelor degree 

attainment success was the loss of transfer credits.  

The majority of research on the success of vertical transfer solely puts the focus on what 

is happening at the community college level (Bahr et al., 2013). Through only understanding the 

community college lens, researchers are neglecting the important position four-year institutions 

are in with regards to the recruitment, transition, retention, and ultimately graduating students 

(Aragon & Perez, 2006).  

Associate in Applied Science  

 An Associate in Arts (AA) and the Associate in Science (AS) have traditionally been the 

common transfer path from community college into bachelor programs (D’Amico et al., 2021). 

The Associate in Applied Science (AAS) is traditionally considered a “workforce preparation 

pathway;” however, there has been an increase in students transferring from an AAS degree 

(D’Amico et al., 2021, p. 378). Kujawa (2013) found this to be true. Even though an AAS degree 

seeking student may have entered a program with bachelor’s degree aspirations, participants 

found that as they spent time in their AAS programs their goals shifted. For some participants, 
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they entered an AAS program feeling excited, but as their time in the program went on, they 

started to have different thoughts on career decisions (Kujawa, 2013).   

 In recent years, North Carolina has seen an increase in AAS students transfer into four-

year degree programs (D’Amico et al., 2021). North Carolina has seen an increase of 141% of 

transfer students holding other types of associate degrees, many AAS, between 2007-2017 

(D’Amico et al., 2021). Despite AAS degree holders being a fast-growing transfer population, 

the CAA between the UNC System schools and the North Carolina Community College System 

does not include a transfer pathway for AAS holders (D’Amico et al., 2021). Students with an 

AAS still have to depend on a course-by-course transfer evaluation that limits the number of 

credits that can be applied to bachelor degrees (D’Amico et al., 2021). In cases where there are 

bi-lateral articulation agreements for applied programs, such as AAS, there is not a central 

location for students in North Carolina to access the list of agreements (State Board of 

Community Colleges & Board of Governors of the University of North Carolina, 2015).  

 The traditional transfer from an AA or AS degree provides students with a general 

education experience first, followed by transfer and taking discipline specific course work 

(Kujawa, 2013). Starting in an AAS program reserves the course sequence, meaning instead of 

starting in general education courses at community college, AAS students take courses in their 

discipline (Kujawa, 2013). Kujawa (2013) concluded that, for some, that reverse approach to 

higher education was the catalyst for engaging learners, increasing confidence levels, and 

ultimately leading to an interest in pursuing a bachelor’s degree in the field. Kiujawa (2013) 

found that AAS programs should not be considered a terminal degree, but rather looked at as 

additional pathway to a four-year degree.   
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Transfer Experiences  

Pre-Transfer 

The socialization norms in community college can differ from that at a four-year 

institution (Jackson & Laanan, 2015). Empirical research does, however, support that there can 

be a positive correlation with some pre-transfer behaviors and post-transfer success (Allen et al., 

2022; Jackson & Laanan, 2014; Wang et al., 2021). Specifically, communication and positive 

interactions between students and community college faculty and staff has led to favorable 

experiences. Jackson and Laanan (2014) found that pre-transfer students who met with their 

community college advisor before transfer and discussed such topics as courses and career 

pathways, had a higher likelihood of a positive post-transfer adjustment. Furthermore, Jackson et 

al. (2013) cited positive interaction with faculty and advisors in community college fostered a 

sense of support for Black women in STEM. Allen et al. (2022) also found that the community 

college environment provided favorable science and mathematics classroom experiences that 

resulted in positive relationships among peers.  

In a study conducted among pre- and post-transfer Black women in STEM, Allen et al. 

(2022) found that community college advisors and instructors tried to build relationships with 

students. Allen et al. (2022) found that there is a culture of support within a community college 

environment for Black women. As a result of differing institutional aspects, students who thrived 

in a community college do not always have the same results after transferring into a four-year 

institution. Jackson et al. (2013) and Reyes (2011) have contributed to literature on the 

experiences of Black women in STEM post-transfer, but there is limited research on the 

experiences Black women in STEM have while in community college (Allen et al. 2022). Allen 

et al. (2022) is a notable exception of scholarly exploration on this topic.  
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Post-Transfer 

Vast amount of literature on the role community colleges play in preparing students to 

transfer is available, but not nearly as much research has been conducted on the post-transfer 

experiences (Elliott & Lakin, 2020) or for experiences specific to women of color in STEM. 

Empirical research on educational interventions to support transfer students is available, but the 

role of baccalaureate institutions and post-transfer is often not addressed (Wang et al., 2021). 

Community colleges and four-year institutions both contribute to the success of transferring and 

continued academic success post-transfer (Bahr et al., 2013; Jain et al., 2011). To support a 

successful transfer experience, four-year institutions are responsible for assisting students during 

the transition, and help to ensure students’ ability to maintain their academic success (Bahr et al., 

2013).  

Research on post-transfer experience has shed light on challenges transfer students have 

endured. Transfer students' perception of four-year institutions can include feelings of not being 

welcomed and viewing the environment as unsupportive and competitive (Jackson et al., 2013).  

Participants in a qualitative study on post-transfer experiences expressed that they were 

able to navigate the necessary administrative steps needed to successfully transfer, but found that 

once they entered the four-year university environment they experienced difficulties (Chang, 

2006). Chang (2006) found that some of their participants felt like a “third-year freshman” after 

transferring (p. 125). Chang (2006) identified that the transfer adjustment time period went 

beyond the initial transfer time period. Interviews with post-transfer students revealed that some 

post-transfer students did not feel they received the same campus support around adjustment as 

first year freshman do, and many used the word “shocked” when describing post transfer 

experiences (Chang, 2006).  
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Studies have shown that post-transfer students may experience “transfer shock” (Ceida, 

2006; Hills, 1965). Hills (1965) defined transfer shock as a significant lowering in academic 

performance post-transfer. Transfer shock can result from students not being prepared to transfer 

or not receiving appropriate support after transferring (Taylor & Jain, 2017). Cejda (2006) 

investigated if transfer shock differed among academic disciplines and found that transfer 

students from mathematics and sciences experienced more transfer shock (a decline in grade 

point average) compared to students in different major groups.  

The post-transfer experiences for students from underrepresented racial, ethnic, or 

socioeconomic groups may include unique challenges (Bahr et al., 2013). Transfer students from 

underrepresented groups might be faced with discriminating attitudes due to their race, ethnicity, 

socioeconomic, or gender status (Reyes, 2011). This is a particularly prominent concern for post-

transfer students in majors that mainly consist of students from majority groups (Reyes, 2011). 

Bahr et al. (2013) identified “environmental pull” factors as potential barriers to transfer student 

involvement (p. 463). Environmental pull factors are the commitments students have outside of 

their academics that include family obligations and work responsibilities (Bahr et al., 2013). 

Environmental pull factors have the potential to negatively impact student persistence (Bahr et 

al., 2013). 

Laanan et al. (2010) found that community colleges provided academic skills that proved 

to be helpful to the students’ “academic transfer adjustment” (p. 180). Laanan et al. (2010) 

referred to the skill sets earned at two-year institutions as transfer student capital. Learning how 

to note take, solve problems, and manage time are all examples of transfer student capital 

(Laanan et al., 2010). Laanan et al. (2010) hypothesized that the smaller class sizes in 

community college contributed to more peer and faculty interaction and provided space for the 
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development of transfer student capital that are carried into students’ four-year university 

adjustment. Offering post-transfer programs and services specific to transfer students is 

significant to their success (Jackson et al., 2013) and builds upon their transfer student capital. 

Pre-transfer students being exposed to faculty and advisors from the transfer institution can serve 

as the starting point for students to build their transfer student capital (Wang et al., 2021). 

Transfer student capital framework also includes “other engagements with baccalaureate 

institutions” and “transfer-oriented activities at community colleges” as other possible ways to 

develop transfer capital (Wang et al., 2021, p. 107). Crisp and Nuñez (2014) recommended 

qualitative research as a means to gain a better understanding of white and Black, Indigenous, 

and people of color (BIPOC) students’ access and use of different forms of capital.  

Transfer Receptive Culture  

Transfer partner agreements are important between two-year institutions in providing 

academic pathways (Fink & Jenkins, 2017), but in order to have an authentic partnership that 

considers transfer students’ needs, there needs to be a transfer receptive culture (Jain et al., 

2011). Laanan et al. (2010) found that if students felt negatively stigmatized for being a transfer 

student, that had an adverse impact on their academic transfer adjustment. Jain et al. (2011) see 

transfer receptive culture at four-year institutions as a means to aid students through providing 

“the support needed for students to transfer successfully- that is, to navigate the community 

college, take the appropriate coursework, apply, enroll, and successfully earn a baccalaureate 

degree in a timely manner” (p. 257). Jain et al. (2011) defined a transfer receptive culture as an 

institutional commitment by four-year institutions to provide support both pre- and post-transfer 

to ensure student success. The types of support required to promote success should begin with 

helping students navigate the transfer process from the time they enter community college, 
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through taking appropriate coursework, applying to a four-year institution, and successfully 

completing a bachelor’s degree (Jain et al., 2011). The transfer receptive culture uses a holistic 

lens to view the vertical transfer function. It places the responsibility of transfer student success 

within the transfer sending and transfer receiving institutions (Herrera & Jain, 2013; Jain et al., 

2011). 

Transfer receptive culture embodies the belief that students will be successful because 

they are transfer students, contrary to the belief that they are successful “despite” being a transfer 

student (Jain et al., 2011, p. 253). Additionally, the transfer receptive culture concept places 

importance on the “foundation to receive students begins prior to them arriving at the institution” 

(Jain et al., 2011, p. 258). The identified elements of transfer receptive culture are split between 

pre-transfer and post-transfer. Informed by critical race theory, the following are the five transfer 

receptive culture elements: 

1) Pre-transfer, prioritizing transfer of non-traditional students including first generation, 

low income and underrepresented. 

2) Pre-transfer, provide outreach designed for the needs of transfer students. 

3) Post-transfer, offer financial and academic support for non-traditional transfer students. 

4) Post-transfer, acknowledge students’ intersectional identities and lived experiences that 

they come with. 

5) Post-transfer, design of appropriate assessment and evaluation framework of transfer 

receptive programs. (Jain et al., 2011) 

Data indicates that there needs to be an emphasis on retention efforts with post-transfer 

students. The graduation rates for transfer students who started in 2010-2011 show 

approximately 40% who attended public institutions earned a bachelor’s degree in six years 
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(“Graduation Rates for Transfer-In Students Starting in 2010-11,” 2020). That percentage drops 

to 34% at private non-profit institutions and lowers to 17% at for-profit institutions (“Graduation 

Rates for Transfer-In Students Starting in 2010-11,” 2020). In order to improve transfer student 

graduation rates, the unique needs of transfer students’ need to be addressed. The absence of a 

strong transfer receptive culture can result in low retention rates for the transfer student 

population (Jain et al., 2016).  

Implementing transfer receptive culture elements can be challenging, and require the 

commitment from various stakeholders- faculty, staff, administration, students, and the greater 

community (Jain et al., 2016). Jain et al. (2016) found that transfer receptive culture building 

starts with placing value and importance on transfer function, while taking a deep look at the 

institution’s programming, policies, and curriculum through a transfer lens.  

STEM Education and Community College 

National Need to Broaden STEM Education Participation 

Wang (2020) has discussed the national shortage of people in STEM education to fill the 

demand of the STEM workforce. Research shows that having diverse ideas and perspectives 

from individuals from varied backgrounds has a positive impact on science and engineering 

(Blackburn, 2017; Ferrini-Mundy, 2013), and diverse experiences within STEM education and 

the STEM workforce is beneficial to critical thinking and problem-solving (Ferrini-Mundy, 

2013). In order for the STEM workforce to actually be reflective of the United States population, 

there needs to be a culture of inclusion in place within STEM higher education (Ferrini-Mundy, 

2013). STEM education in the United States does not fully utilize the scientific potential of all 

populations within the country (Ferrini-Mundy, 2013). Furthermore, in the United States there is 
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an increase in recognizing the need to improve the baccalaureate degree competition rates in 

STEM fields (Wang, 2015). 

There has been an ongoing national challenge to lessen the underrepresentation of 

traditionally disadvantaged students in STEM (Wang, 2017). Two-year institutions have the 

potential to be a leader in creating structures and developing practices to support women of color 

and their success in the sciences (Rodriguez et al., 2016). Community colleges are affordable 

access institutions (Wang, 2015) that serve a disproportionately large number of historically 

disadvantaged students (Cohen et al., 2014), putting them in a unique position to open doors to 

STEM education to a diverse student groups pursuing baccalaureate degrees in STEM (Wang, 

2015). Since community colleges have a disproportionality large enrollment of racial/ethnic 

minority students (Cohen et al., 2014), they are positioned to lessen the underrepresentation of 

historically disadvantaged students in STEM through the upward transfer mechanism (Wang, 

2015).  

Pathway to STEM Baccalaureate 

There is a complexity to the STEM transfer process (Wang, 2017). Student success in 

STEM disciplines at community colleges is not the same compared to students who start at a 

four-year institution (Wang, 2015). Transfer students in STEM majors often experience unique 

challenges. STEM programs have a very structured curricula and rigorous academic 

requirements that amplify some larger inequities within advising and student transfer outcomes 

(Wang, 2020). The academic demand in STEM at community colleges may not match the 

academic rigor in STEM at four-year institutions; however, there is still the potential for 

community colleges to have an impact in diversifying STEM baccalaureate degree holders 

(Jackson et al., 2013; Wang, 2015). There is little knowledge on the effect of obtaining a 
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baccalaureate degree in a STEM major for students who start at a community college (Wang, 

2015).  

In 2003-2004, 40% of community college students with declared majors and intent to 

transfer were in STEM disciplines, and out of this group 36% were from students of color and 

other underrepresented student groups (Wang, 2013). Wang’s research indicated that there is a 

pool of students in STEM from community colleges; however, the rates of success post-transfer 

shows a gap (Wang, 2020). The reality is that only 12% of all students with transfer aspirations 

within STEM majors at two-year institutions successfully transferred within six years (Melguizo 

et al., 2011).  

Wang’s (2020) past research and data analysis has found that community colleges do, in 

fact, show promise in increasing access to baccalaureate programs in STEM majors for 

traditionally underrepresented students through upward transfer. Community colleges are 

positioned to offer students knowledge of STEM career and academic possibilities (Jackson et 

al., 2013). Jackson et al. (2013) identified programming, such as first semester seminars and 

workshops, as ways community colleges can engage students in STEM education pathways.   

STEM Transfer Model 

Wang (2017) developed the STEM Transfer Model to understand the factors that 

influence transfer in STEM. Wang’s (2017) STEM transfer model is placed at the intersection of 

individual, motivational, learning, and contextual factors that have the potential to shape the 

outcomes of transfer in STEM. In this model, STEM transfer is subject to the intersection of the 

person’s inputs, contextual factors, and learning experiences within STEM and what they believe 

to be motivational related to STEM education and transfer (Wang, 2017). The STEM Transfer 

Model is both novel and unique, as it is the first theoretical framework that takes STEM transfer 
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as the specific outcome and the first framework that includes factors that are specific to the 

learning and motivational beliefs within a STEM context (Wang, 2017). Wang’s (2017) STEM 

Transfer Model includes “person inputs” defined as a person’s demographics, prior academic 

abilities, and their initial attitudes (p. 51). Race and socioeconomic status inequalities in transfer 

rates are more significant in STEM fields and have to be regarded when looking into the factors 

that shape STEM transfer (Wang, 2013). The model extends to the transfer into a four-year 

institution and post-transfer experiences, highlighting the need to support STEM transfer 

students after their successful transfer into a four-year STEM major (Wang, 2017). This 

framework can be used as a reference for future research on better understanding the 

complexities of upward transfer in STEM for students, many of whom are from traditionally 

underserved populations (Wang, 2017). It is important for the success of underrepresented 

students in STEM at community colleges to expand on the knowledge of the STEM transfer 

pathway (Wang, 2017).  

STEM Momentum  

Wang (2015) developed a notion of STEM momentum that is defined as, “academic 

behaviors and efforts students exhibit in early STEM coursework that propel them forward 

toward persistence and success in STEM fields of study” (p. 377). Wang’s STEM momentum 

theory positions itself in the idea that if momentum is lost early it will result in a decrease in 

community college students who aspire to obtain a baccalaureate through upward transfer. 

Wang’s (2015) theory on STEM momentum was developed to better understand if and how 

STEM momentum impacts STEM baccalaureate success. The STEM momentum concept 

considers the behavior one has early on in their academics and the effort they have demonstrated 
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in STEM coursework (Wang, 2015). STEM momentum may be a vital component that is the 

starting point to eventual STEM transfer (Wang, 2017).    

Wang (2015) found that, in general, community colleges have not yet become a pathway 

to baccalaureate in STEM compared to four-year institutions; however, study findings concluded 

that STEM momentum does matter and highlights that early success in achieving STEM 

momentum puts students on a positive pathway towards baccalaureate obtainment. Study results 

further highlighted that beginning at a two-year institution not only does not negatively impact 

STEM momentum, but it actually improved STEM quality points. STEM momentum, coupled 

with completing a large number of STEM courses with quality points received in courses, is 

more likely to reduce the negative impact of starting at a community college. There is a STEM 

success gap between students who start at a two-year institution compared to those who begin at 

a four-year institution, but community colleges show that they have a stronger capacity to help 

students with STEM momentum in their first term (Wang, 2015).   

Upward Transfer in STEM Majors 

Transfer has so many complexities between the different types of transfer pathways and 

unique experiences, but there is not much empirical research that explores these differences 

(Taylor & Jain, 2017). The role of advising is among the complexities of transfer experiences. 

Community colleges offer many programs and course offerings. Without sufficient advising, 

when students are faced with many program choices, they might not make the best decision 

(Bailey et al., 2015), resulting in a lasting impact on their transfer intent. Advising while in 

community college is closely connected to success. Hatch and Garcia (2017) found that there 

was a positive association with newly enrolled transfer intent students and their persistence 

through accessible advising that focuses on creating an academic pathway. Particularly with 
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students in STEM, there is an importance to understand transfer intent and academic behaviors 

(Chan & Wang, 2020) because there are additional challenges that are specific to STEM 

students. STEM courses are known to be academically demanding (Packard et al., 2011; Wang, 

2020). In addition, not all community college STEM courses are transferable into a four-year 

university (Wang, 2017).   

Early exposure to advisors and faculty has long-term, positive impact on students’ 

educational aspirations, including transfer intent; but there is little knowledge available on early 

transfer intent and contact to faculty and advisors from baccalaureate serving institutions (Wang 

et al., 2021). Research findings have indicated that STEM transfer students experience a greater 

adjustment to a four-year university when they have regular contact with faculty and advisors at 

both the community college and university levels, in combination with a positive self-identity as 

a transfer student (Lopez & Jones, 2017). Wang et al. (2020) explored how early exposure to 

faculty and advisors at baccalaureate institutions connects to upward transfer, and they 

developed a conceptual framework that shows transfer outcomes being determined by the student 

developing a transfer student capital.  

Wang et al.’s (2020) study findings revealed that the chances of transferring to a four-

year institution among students who experienced early exposure to faculty and advisors was 1.8 

times that of those who did not have early exposure. Findings concluded that early exposure has 

a positive effect on upward transfer. Furthermore, Wang et al. (2020) recommended that faculty 

and advisors become active in transfer partnerships and not put all the responsibility on pre-

transfer students to contact baccalaureate institutions.    
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Women of Color in STEM Majors 

Reyes (2012) reported that many women of color enter post-secondary education through 

community colleges, placing two-year institutions in a position to introduce them to STEM 

education. The concern is that there is only a limited amount of research on their experiences as 

women of color STEM transfer students. The understanding of lived experiences will better help 

recruitment and retention efforts for women of color STEM students pre- and post-transfer 

(Reyes, 2012).    

Barriers that Women of Color Encounter in STEM 

As an entry point into higher education, community colleges have promise to increase 

women of color representation in STEM education and the STEM workforce. Hu & Ortagus 

(2019) suggested that there are barriers specific to women in STEM and that community colleges 

offer a preferable pathway for women to successfully overcome those barriers. There is a need to 

both understand the specific challenges women of color encounter and develop strategies to 

support them while they are in the process of earning their degree (Reyes, 2011).  

Women who enter into a STEM major are more likely to leave their program for a non-

STEM field of study compared to men (Wang, 2020). There is a range of unique challenges that 

contribute to barriers to success for women of color pursuing STEM degrees. Notable difficulties 

include negative academic experiences (Bottia et al., 2015) including a lack of self confidence in 

mathematics (Wang & Degol, 2017). Blackburn (2017) found a rising theme of a “chilly 

climate” in all levels of university for women in STEM (p. 243). Jackson and Laanan (2014) 

discovered that the adjustment gap for women transfer students in STEM was greater compared 

to men counterparts. Women reported more difficulty adjusting to academics in a four-year 

institution (Jackson & Laanan, 2015). Women of color may encounter additional barriers such as 
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experiencing a negative environment that consists of stereotypes and biases suggesting that they 

do not belong in STEM (Reyes, 2011). It can be challenging for women of color to view 

themselves as a scientist and develop a science identity when they often face issues related to 

sexism and racism within science (Carlone & Johnson, 2007). STEM culture is often considered 

to be competitive and individualist, characteristics that are the result of normative behavior of 

white men, who have historically been the dominant group within STEM (Johnson et al., 2011). 

In many cases, women of color do not see others who look like them or have a similar 

background in the sciences (Rodriguez et al., 2016). Furthermore, there is a lack of women of 

color who can serve as scientific role models (Rodriguez et al., 2016).  

Underrepresented groups in STEM have unique sets of challenges, but for women 

transfer students, the barriers are compounded when the acknowledgement of the intersection 

between gender and race is considered (Jackson et al., 2013). In addition to success barriers from 

within the college itself, women of color may have external barriers that impact persistence. 

Reyes (2011) found that women of color frequently hold jobs while being part time students. 

Many are often first-generation students, which has barriers within itself (Chang, 2006). 

Additionally, they may have family obligations and gender-specific expected roles to fulfill 

(Chang, 2006).  

  Allen et al. (2022) explored the intersection between gender, race, and class for Black 

women pre- and post- transfer students. In their study, all seven participants ultimately left 

STEM or reported being unhappy in STEM, and their socioeconomic status varied amongst the 

participants. Allen et al. (2022) noted that gender and race systemic barriers impacted the 

women’s desire to remain in STEM, and for some that was worsened by lower socioeconomic 

status.  
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Power of Mentorship and Counterspaces 

 The probability of women of color persisting in STEM increases when students integrate 

within the STEM community environment in which they are in (Rockinson-Szapkiw et al., 

2021). Carlone and Johnson (2007) found that a sense of belonging greatly informs STEM 

persistence for underrepresented groups in STEM. Furthermore, there is a connection between a 

sense of belonging, mentorship, and self-efficacy (Rockinson-Szapkiw et al., 2021). Ong et al. 

(2018) and Rainey et al. (2018) argue that women in STEM majors who lack a sense of 

community will often change to non-STEM majors. Dawson et al. (2015) argue that a crucial 

benefit to mentoring is how that relationship provides psychosocial support that can help 

counteract stress and the feeling of not belonging that some women experience. There is a 

growing body of literature that highlights the positive correlation between mentorship and 

counterspaces and persistence in STEM for women from underrepresented groups (Carlone & 

Johnson, 2007; Ong et al., 2017; Rockinson-Szapkiw et al., 2021). 

Sense of belonging for women of color is closely connected to positive experiences 

within the racial climate (Johnson, 2012). Community colleges could utilize “targeted 

programming”, for example mentorship or learning communities, to create a community for 

women of color in sciences that could result in helping women of color scientists meet each other 

and also assist in overcoming the barrier of feeling isolated (Rodriguez et al., 2016, p. 235). 

Valenzuela (2006) found that when programming was not available for women of color to come 

together to discuss how to balance the rigor of their STEM program while balancing outside of 

school responsibilities, some women of color shared that that they assembled and created their 

own support communities.  
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Research has been gathered on the positive impact social and academic communities 

have on women of color’s academic persistence. This type of gathering, where students self-

organize together, has been coined counterspaces. Solorzano et al. (2000) described counter-

spaces as safe spaces for members of marginalized groups to gather for both social and academic 

purposes. Counterspaces can provide a space for African American students to share experiences 

and frustrations with microaggressions outside of the boundaries of a formal academic space 

(Solorzano, et al., 2000). Solorzano et al. (2000) conducted a qualitative research study to 

understand how African American students experienced the racial climate within their own 

college setting. Data from focus groups found that African American students used counter-

spaces as a safe place in response to challenge microaggressions that they encountered 

(Solorozano et al., 2000). The focus group participants described the counterspaces as places 

with a “positive collegiate racial climate” (Solorozano et al., 2000, p. 70). Counterspaces are safe 

social spaces that have the power to contribute to the persistence of women of color in STEM 

(Ong et al., 2017). The support that women of color feel within counterspace participation can 

provide a sense of belonging, something they may not be experiencing within the boundaries of 

traditional academic spaces (Ong et al., 2017).  

 Jackson (2013) found that support systems have a positive correlation with women 

deciding to pursue a STEM area of study. Mentoring is an example of a support system that is 

often found within higher education institutions. Specific to transfer, mentorship relationships for 

women in STEM disciplines have proven to be beneficial (Jackson & Laanan, 2015). Jackson 

(2013) studied the relationship between support systems and academic success with women 

transfer students in STEM. Findings from Jackson’s (2013) study reported that the community 

college faculty members served as positive mentors. Faculty were encouraging and also shared 
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knowledge on career pathways and contributed to feelings on belonging for women through 

validating their interests in the pursuant of STEM (Jackson 2013). Jackson and Laanan (2015) 

noted that in order to broaden participation in STEM among transfer students, there needs to be 

an understanding of the academic and social transition experiences. Mentors who have shared 

similar experiences are better positioned to understand the needs of the student.   

 There is evidence that suggests that when there is a lack of mentoring for STEM students 

there is a higher probability of attrition rates increasing (Dawson et al., 2015). Mentoring has 

proven to be very beneficial for both the mentor and mentee, but there has not been much 

research devoted to the benefits of mentoring for women of color (Rockinson-Szapkiw et al., 

2021). As a result of few women in STEM education, there is a limited number of women who 

can provide mentorship to other women of color in STEM (Dawson et al., 2015).    

Women of Color Post-Transfer Students in STEM 

Little is known about the student experience in STEM education and the pathway to 

transfer (Wang, 2020). The transfer function at two-year institutions is vital to the efforts of 

increasing the representation of women of color in STEM baccalaureate programs (Jackson et 

al., 2013). Women and underrepresented racial and ethnic groups are largely represented in 

community colleges, making the need to understand their transfer experiences imperative 

(Jackson et al, 2013).   

After a successful transfer, there is still an urgent need to focus on retention. Data 

indicates that the retention rate of women of color in STEM majors is low (Reyes, 2011). There 

is a “transfer student stigma” that women of color in STEM experience (Jackson et al., 2013, p. 

71). There are often negative feelings towards transfer students and their academic performance 

capabilities, but that unfounded claim goes against the research on the academic performance of 
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transfer students (Jackson et al., 2013). In actuality, data indicated comparable academic ability 

between transfer and non-transfer students (Jackson et al., 2013). In situations when women of 

color in STEM are not retained post-transfer, it reflects a loss of someone with the potential to 

contribute to STEM (Reyes, 2011).  

Post-transfer women of color may experience transfer shock, a lack of social capital, age 

discrimination, and have issues with the expectations that their families place on them (Reyes, 

2011). Reyes (2011) found that transfer shock and feelings of isolation were lived experiences 

women of color expressed. The institutional culture shift, from the size of classes to academic 

rigor, influences feelings of discomfort. Transfer students have reported feeling invisible in large 

lecture courses found at four-year universities (Chang, 2006). There are numerous hurdles that 

women of color in STEM may be faced with post-transfer, but Reyes (2011) found that when 

transfer students persevered through their initial issues at a four-year institution, that indicated 

they were on the correct path to successful degree completion.  

Students’ identity has a role in transfer success achievement (Taylor & Jain, 2017); 

however, there are limited studies on the intersection of race/ethnicity and gender for science 

students (Carlone & Johnson, 2007; Ong et al., 2011; Rodriguez et al., 2016). In order to 

understand challenges that women of color experience, it is important to understand to role of 

intersectionality (Rodriguez et al., 2016) as it relates to race/ethnicity and gender. An 

intersectional approach to exploring the experiences of women of color in STEM is a way to 

avoid simplifying the complex identity experiences for women of color within the sciences 

(Rodriguez et al., 2016). Women of color face an intersectional challenge in STEM, stemming 

from being women in predominately men disciplines, paired with underrepresented racial and 

ethnic identities (Jackson et al., 2013). 
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Intersectionality and Higher Education  

The History of Intersectionality 

In 1989, Crenshaw coined the term intersectionality to show how institutional systems 

within the United States often see identities as being isolated that leads to “theoretical erasure” 

(Crenshaw, 1989, p. 139) of Black women who have more than one minoritized identity 

(Carbado, 2013; Crenshaw, 1989; Nash, 2008). Crenshaw used the concept of intersectionality as 

a way to frame the disparaging treatment of Black women in antidiscrimination law (Carbado, 

2013) and moved away from the “single categorical axis” framework that often leads to limiting 

research to experiences of those from privileged groups (Crenshaw, 1989, p. 140). 

Intersectionality can be defined as “the commitment to centering research and analysis on the 

lived experiences of women of color for the purpose of making visible and addressing their 

marginalization” while challenging the current state of affairs in mainstream institutional 

structures (Alexander-Floyd, 2012, p. 9). Crenshaw put the name of intersectionality to the pre-

existing ideas from Black feminist scholars on the interlacing of race, gender, class, and 

sexuality (Nash, 2008).  

Crenshaw’s early work on intersectionality looked at how the needs of Black women was 

between feminist discourse, that put emphasis on white women, and antiracist discourse, that put 

Black men as the focus (Harris & Patton, 2018). In the early 1990’s, Crenshaw continued to 

develop her intersectionality theory and expanded to include three forms of intersectionality and 

how they relate to women of color: “structural intersectionality, political intersectionality, and 

representational intersectionality” (Harris & Patton, 2018, p. 351). 

Intersectionality is used today as a lens that questions racial, ethnic, socioeconomic class, 

ability, age, sexual orientation, and gender inequalities, and challenges the ways of viewing 
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structures of inequity within systems (Dill & Zambrana, 2009, p. 1). An intersectionality 

framework includes the need for transformation. Scholars who use intersectionality as an 

analytical tool explore intersectionality from the micro (individual social identities) and macro 

(institutional structures) analytical prospective (Harris & Patton, 2018). A complete 

intersectionality analysis considers individual lived experiences and how those experiences are 

positioned within systems of inequality (Crenshaw, 1989).  

Intersectionality as a Framework in Higher Education Research 

The intersection between racism, classism, and sexism can be looked at through an 

intersectional framework as a way to interrogate how this intersection informs policy that has an 

impact on the experiences of people of color within higher education (Harris & Patton, 2018). 

Intersectionality is often referenced in scholarly, higher education empirical research, but many 

lack an “exploration of intersectionality” (Harris & Patton, 2018, p. 358) that considers the 

context and inequalities that are embedded in it.  

Harris and Patton (2018) found that higher education scholars who use intersectionality 

as a framework, often conduct qualitative research and seek to understand the lived experiences 

of BIPOC students. Intersectional analyses that put emphasis on and show the merging of power, 

privilege, and whiteness within postsecondary systems may contribute to transformational social 

justice change (Harris & Patton, 2018). In order to produce radical change, higher education 

scholars need to go beyond using an intersectional approach just to provide information about 

BIPOC, and expand on their intersectional frame to analyze where power, privilege and 

oppression are within higher education systems (Harris & Patton, 2018).   

Crenshaw (1989) emphasized the intersection of social identities and the connection 

between them and institutional and structural oppression embedded in society. Higher education 
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scholars often incorrectly define intersectionality by not making the connection between the 

multiple identities people hold and that relationship with structures of oppression, that results in 

the use of intersectionality as more of a “buzzword” (Harris & Patton, 2018, p. 352). 

Intersectionality needs to be explored from the micro (individual social identities) and macro 

(institutional structures) analytical lens (Harris & Patton, 2018).  

Social divisions that are apparent within the institution of higher education are, in part, 

the result of power relations between class, race, gender, ethnicity, citizenship, and sexuality 

(Collins & Bilge, 2020). College and university campuses have become increasingly more 

diverse and have students with vastly different experiences who seek fairness (Collins & Bilge, 

2020). Higher education institutions started to recruit and serve targeted student groups, such as 

African Americans, veterans, first-generation, and Latinx groups, but the single-student-group 

approach does not address student needs for those who fit into more than one group (Collins & 

Bilge, 2020). In this context, higher education systems can use an intersectionality framework as 

a way to rethink and develop ideas and practices towards equity on campus (Collins & Bilge, 

2020). A complete intersectionality analysis considers individual lived experiences and how 

those experiences are positioned within systems of inequality (Crenshaw, 1989). Intersectionality 

is a theory that can be used in higher education research for the promotion of social justice 

within postsecondary education (Harris & Patton, 2018).  

Identity and Women of Color in STEM 

There is a concern of persistence for women of color in STEM education. Women of 

color do not persist in STEM majors at the same rate as their white men counterparts in part 

because they lack the sense of belonging within STEM (Carlone & Johnson, 2007; Ong et al., 

2011; Valenzuela, 2006). Identity development models, such as the RMMDI, can be used as a 
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tool to gain a deeper understanding of women of color’s self-perceptions of their salient 

identities and the contextual influences that have an impact.  

Individuals are multi-dimensional and have many identity dimensions. The RMMDI 

provides a framework to gain greater understanding of identity development that considers the 

context, identity self-perception, and the filter in which meaning-making is done (Abes et al., 

2007). Contextual influences, such as family, can impact how one makes-meaning of their own 

identities (Abes et al., 2007).  

Women of color may experience microaggressions because of several overlapping 

identities such as race, gender, age, ethnicity, first-generation student status, and socioeconomic 

status (Reyes, 2011). An intersectionality lens can facilitate a better understanding of identities 

and reflection on the contrast between identities connected with power versus those tied to 

oppression (Johnson et al., 2011). For educators, exploring student identities (including race, 

gender, religion, and sexual orientation) with an understanding of the role of intersectionality and 

how students make meaning of their identities, allows for the consideration of students’ lived 

experiences and how that informs decision making (Johnson et al., 2011). The intersection of 

gender, race, age, and ethnicity may contribute to women of color transfer students’ sense of 

belonging (Reyes, 2011). Malcom et al. (1976) found that the discrimination toward women of 

color scientists made them the least valued among other underrepresented groups in STEM. The 

multiple identities (race, gender, ethnicity, sexual orientation, and socioeconomic) that students 

hold makes it a challenge to pinpoint a specific barrier without considering the several identities 

students have and their experiences (Blackburn, 2017).  
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Conclusion 

 Since their development, community colleges have served as institutions that offer 

accessible and affordable education to the vast population within the United States. Data has 

been collected that supports findings that community colleges can have a great influence on 

increasing and broadening STEM education. Study findings continue to support the important 

role community colleges play in increasing access and success in STEM education to a diverse 

population.   

Over the last 20 years, researchers have sought to understand the transfer function and the 

intricacies of the transfer student experience (Laanan et al., 2010). This study hopes to contribute 

to the body of knowledge on transfer, and add to what is known about women of color and their 

transfer experiences within STEM majors. This qualitative study will seek to understand the 

lived experiences of women of color pre- and post-transfer students. Additionally, this study 

seeks to explore the connection between social identities, contextual influences, and self-

perceptions of identity. 

The research reviewed in this chapter supports the need for continued research exploring 

how community colleges can be a successful pathway to baccalaureate degree attainment for 

women of color in STEM. The literature reviewed supports the argument that women of color in 

STEM encounter unique barriers that can hinder their transfer intent aspirations and pre- and 

post-transfer success. Furthermore, the literature supports that grounding the study in the 

RMMDI, facilitates deeper understanding of the lived experiences of women of color transfer 

students.  
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CHAPTER THREE: METHODOLOGY AND RESEARCH DESIGN 

Introduction 

 Since the early 2000’s, there has been a national narrative that the number of students 

entering into STEM education is inadequate to fulfill the STEM workforce demand. This well 

documented concern has prompted a call to broaden participation in STEM (Hernandez-Gantes 

& Fletcher, 2013). The issue of the need to fulfill the STEM workforce demands and need to 

broaden participation in STEM is extremely complex. Hernandez-Gantes and Fletcher (2013) 

identified that there is a fractured system in K-12 education, community colleges, universities, 

and workplace informal education. In this study, I do not seek to address the disjointed nature of 

the four educational contexts that Hernandez-Gantes and Fletcher (2013) identified, but rather 

narrow the focus on community college and four-year institutions and examine the experiences 

of women of color transfer students in STEM majors. 

Purpose and Research Questions 
 

The purpose of this study is to understand the transfer experiences of women of color in 

STEM majors from community college into a four-year degree program. This study also 

explored how social identities are connected to experiences in higher education and transfer 

processes for women of color in STEM majors. Abes’ et al. (2007) reconceptualized model of 

multiple dimensions of identity (RMMDI) guided this study. RMMDI provides a framework to 

explore the connections between contextual influences, self-perceptions, and how students make 

meaning of their dynamic identities (Abes et al., 2007). This study explored the role of multiple 

identities, such as gender, race, and other social identities, and the relation between identities, the 

context, and the impact on vertical transfer experiences.  

 The following questions guide this research study: 
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 RQ1: How do pre- and post-transfer women of color in STEM majors experience the 

transition into a university from community college? 

 RQ2: How do social identities inform STEM-related experiences for women of color in 

STEM majors? 

 This chapter describes the study design, providing details on the methodology, 

researcher’s positionality, ethical considerations, sample, data collection, data analysis, and 

limitations.    

Epistemology, Methodology, Design, and Rationale 

 This study is a qualitative phenomenological study that incorporates a constructivist 

worldview as a way to guide the study. The following section discusses the epistemology, 

methodology, and design. Additionally, the rationale behind the choices of these approaches is 

described.  

Constructivist Paradigm  

A paradigm can be described as the way one views the world (Mertens, 2020). Through 

the determination of a paradigmatic lens, researchers have perspective that helps guide thought 

processes and actions (Mertens, 2020). Guba and Lincoln (2005) believe the makeup of 

paradigms are basic beliefs around axiology, ontology, epistemology, and methodology. 

For my study, I was guided by the constructivism paradigm. A constructivist paradigm view is 

aligned with the researcher’s basic beliefs. The researcher’s axiological belief lies within the 

belief of valuing balanced and diverse perspectives. The ontological nature of the study is that 

knowledge is socially constructed by multiple people who are part of the research process 

(Mertens, 2020). The epistemological point of view for the study is that there is an “interactive 

link” (Mertens, 2020, p. 11) between the researcher and study participants. The researcher 
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believes that there is a relationship between participants who provide the data, and the researcher 

who turns the data into findings, making research never fully objective. From an epistemological 

constructivist stance, the researcher may want to strive for a level of objectivity, but 

acknowledges the lived experiences and social constructs that we live in make it not possible to 

be purely objective. As part of being reflective and ethical, I considered the relationship between 

myself and the participants, and the power dynamics within that interviewer/interviewee 

relationship.  

Researchers who use constructivism to guide their research want to understand the lived 

experiences and perceptions from the participants, those who lived it (Mertens, 2020). The 

constructivist epistemology places emphasis on understanding individuals’ lived experiences, 

which is closely connected with phenomenological approaches. Vagle’s (2018) post-intentional 

phenomenological approach incorporates the belief that phenomena can also be observed 

through a combination of individual experiences, and as the phenomena moves through social 

constructs. The data collection methods typically involved within constructivism are interactive 

and include interviews, observations, and document reviews (Mertens, 2020). As a qualitative 

phenomenological study, my study will use interviews as the primary source of data collection, 

and will be described in detail later in the chapter.  

Rationale for Qualitative Phenomenological Design  

The purpose of this study is to gain an understanding of the lived experiences women of 

color had in college, their transition, and as post-transfer students in STEM majors. Each 

participant in the study shared some commonalities, such as a shared gender identity and having 

had experience at a community college. A phenomenological approach employs the assumption 
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that individual experiences within a phenomenon and the specific phenomena itself are not 

interchangeable (Vagle, 2018).  

Phenomenology as a research methodology seeks to gain an understanding of “what it is 

like as we find-ourselves-being-in-relation-with others and other things” (Vagle, 2018, p. 20). 

There is a point of view that people themselves do not create the phenomenological experience, 

but rather are in an experience (Vagle, 2018). As a phenomenologist, I seek to understand how 

pre- and post-transfer students find themselves and their experiences in relation to the 

phenomenon of transfer transition, while considering the social structures embedded in transfer 

processes.     

Post-Intentional Phenomenology  

Descriptive, interpretative, and reflective lifeworld are all varying types of approaches to 

phenomenology. For this study, I took a reflective lifeworld phenomenological approach with 

study design, data collection, and data analysis. The foundation and origins of phenomenology 

came from the philosophical teachings of Edmund Husserl in the early part of the 20th century 

(Vagle, 2018). At the core of Husserl’s phenomenological belief was that a phenomenon had an 

essence that could be explored (Vagle, 2018). Since Husserl’s groundbreaking phenomenological 

work, many philosophers have built upon beliefs in ways to approach this methodology. Vagle 

(2018) took a reflective life world approach, slightly deviating from the Husserlian and 

Heideggerian phenomenological methods, and created a “post-intentional” approach (p. 45). 

Vagle’s (2018) understanding of phenomenological research places the phenomena as something 

belonging to a larger social stratum, not just to the individual. Parallel to the constructivist 

paradigm’s position that reality is socially constructed (Mertens, 2020), post-intentional 

phenomenologists view phenomena as socially created (Vagle, 2018). 
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Vagle’s post-intentional phenomenological inquiry differs from Husserl’s traditional 

phenomenology that does not use theory to guide a study. The RMMDI was used as a theoretical 

guide, which also impacted the researcher’s decision to use a post-intentionality 

phenomenological approach. Post-intentional phenomenology leaves open possibilities between 

phenomenology and theories (Vagle, 2018). Review of literature on RMMDI and 

intersectionality was completed prior to study design and data collection. The use of the RMMDI 

guided me throughout the duration of the study.  

Post-intentional phenomenology encourages researchers to consider the positive impact 

their research can have on social change. Vagle’s (2018) crafting of post-intentional 

phenomenology included the belief that a phenomenological philosophy can be used in social 

change efforts. Vagle best described the importance of considering social change when he said, 

“This is important to post-intentional phenomenology as a philosophy for social change as the 

connective nature of social, ethical, and political relations does not lend itself to simplicities and 

essences. It does lend itself to complexities and tentative understanding” (Vagle, 2018, p. 135). 

Phenomenological philosophy historically is considered “apolitical,” but researchers such as 

Vagle have crafted versions of phenomenology that connect a “dialogue” between theory and 

phenomenology as a methodology to address real and important societal concerns (Vagle, 2018, 

p. 137). The coupling of the RMMDI and a post-intentional phenomenological approach, 

allowed me to explore the unique individual experiences of pre- and post-transfer women of 

color, while also taking those experiences and placing them within the context of transfer student 

processes and policies, and explores individual identity development and contextual influences.  
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Researcher’s Role and Positionality 

In qualitative research, the researcher is the primary instrument. Furthermore, the act of 

being reflective is critical in a phenomenological study. The following section is a summary of 

the researcher’s subjectivity statement. In addition to crafting a subjectivity statement, I wrote in 

a reflective journal throughout the duration of the study.    

Subjectivity Statement 

My interest in transfer experiences for women of color in STEM was the result of being 

introduced to community college research, rather than myself having a personal experience with 

community college. My pathway to higher education was a nontraditional path, that included 

transfer experiences, but not from a community college. As I reflect back on decisions I made 

about pursing a higher education, I was very much in a place of privilege. I am a white woman 

who was raised by upper middle-class parents. Both of my parents and some of my grandparents 

earned college degrees. 

As an undergraduate student, I earned credits from four different four-year universities. 

In more recent years, I have spent time reflecting on my privilege, having the freedom to stop-

out, and reenter higher education at my own pace. I see that the freedom I had with educational 

decisions was afforded to me, in part, because I had a financial safety net. I had financial support 

throughout my entire bachelor’s degree journey from my parents. That support removed what 

would have been a substantial barrier to completing my bachelor’s degree.   

My interest in community college, underrepresented student success, and diversifying 

STEM education started during my time as an employee and graduate student at the University 

of North Carolina at Charlotte. My professional position within a bioinformatics and genomic 

department provided insight into seeing the importance of diverse perspectives in enhancing the 
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quality of research. I have attended conferences, poster symposiums, and recruitment events with 

the goal to learn about ways to broaden participation in STEM and why it is vital to science. 

As a doctoral student, I had the opportunity to explore and gain a deeper knowledge 

about community colleges. That exploration led me to me think more about how wonderful the 

idea of community colleges are as affordable access institutions, while also being disturbed by 

the lower success rate of bachelor degree attainment for those who enter higher education 

through community college. My exploration of community college and the transfer function, also 

led me to think about how community colleges have a potential to introduce and bring a diverse 

student population into STEM majors. My research topic development and passion grew out of a 

place of being informed through extensive literature review, rather than a personal experience.  

The process of reflection on my positionality within my research has been fluid and on-

going. I do not have personal experience with being a community college transfer, nor is my 

racial or ethnic background underrepresented in STEM, but I do have a strong interest in transfer 

student success and desire to gain better understanding of institutional policies, structures, and 

norms that continue to create barriers for underrepresented groups in STEM, and success in 

transferring into four-year degrees. Being an outsider to my research interest, I think about my 

point of view and how not having a personal experience can influence my interviews. As an 

outsider, I felt that it was important to tell participants about my background and what drew me 

to being a part of a research team that studies transfer student success. As a graduate student who 

was part of a research group and participated in study interviews, I found that although in many 

ways I was an outsider, there were also times when I connected to interview participants on a 

different level. For example, while interviewing a mother, I was able to make the connection 

between also being a working mother and student. In another interview, I found commonality 
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between myself the participant because, I too, was a non-traditional student in regards to the age 

I was when I completed my bachelor’s degree. As I continued collecting data for this study, I 

explored my interests in the research topic and looked for ways to connect with participants.   

In addition to thinking about my positionality within the subject matter, it would be 

remiss of me to not consider my positionality as part of a larger research team and consider how 

that has an impact on my research purpose and questions. As a doctoral student, I am a part of a 

North Carolina statewide qualitative study on transfer students that has financial support from 

the John M. Belk Endowment. Part of the data collection for my study was the result of data 

from the larger transfer study. I am extremely fortunate to be part of a research team studying 

transfer processes, pre- and post-transfer student experiences, and understand identities and their 

relation to equity issues, but in return that does mean that I did not have direct control over every 

aspect of study. My research purpose and questions deviate from the larger study’s; however, 

specific questions in the interview protocol align with information I sought to explore to get a 

better understanding of from woman of color students who have experienced the phenomena of 

transferring as a STEM major. I had to balance aspects of the study that I did not have direct 

control of and reflected on ways to be flexible, while also staying true to my research interests. 

In the end, I do feel comfortable in believing I was able to strike that balance. I will elaborate on 

specific ways the larger study influenced my individual study, and the tactics I employed in the 

data analysis to remain focused on my study purpose and questions in the following sections of 

this chapter.  

Ethics and Human Subjects Protection 

This study presented minimal risks to study participants; however, there were some 

ethical considerations that will be addressed. Questions that can be sensitive in nature about 



61 
 

intersecting gender, socioeconomic status, racial, and ethnic identities were asked during 

interviews. At the start of each interview, participants were reminded that they can choose to not 

answer any interview question and that they were able to stop the interview at any given time. 

They received information about the study via email prior to participation.   

Participants were given and asked to sign informed consent forms before participating in 

interviews. The consent forms notified participants that, as participants, their involvement in the 

transfer student study and STEM interview is voluntary, and they have the right to withdraw 

from the study at any point. The informed consent was briefly reviewed at the start of the 

interviews, reminding the participants that the interviews were going to be recorded and that the 

interviews were confidential. In the larger transfer study, each participant was given a participant 

number. Furthermore, I assigned pseudonyms that were used in all written data analysis and 

findings for this study.  

Sample and Population 

The data collection sample in this study comes from the data that was collected from 

participants recruited from the larger statewide qualitative study of North Carolina transfer 

students. The larger study interviewed 103 students, 39 pre-transfer students, and 64 post-

transfer students. The aim was to have a representative sample from North Carolina community 

colleges, University of North Carolina (UNC) system campuses, and North Carolina Independent 

Colleges and Universities (NCICU). Targeted institutions that were reached out to for 

recruitment represent higher education institutions that offer a wide range of majors, and are 

diverse in location. A purposive sample method was used to help in having a pool of participants 

from varied backgrounds, including diversity in college generation status, race and ethnicity, 

geographical regions, degree type, and major choice.   
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Recruitment for a large-scale qualitative transfer student study requires a high level of 

outreach and organization. The primary investigators (PIs) in the larger study compiled a list of 

North Carolina community colleges, UNC system institutions, and NCICUs. The institutions 

were entered into an Excel spreadsheet. Intuitional descriptive information including the 

Carnegie classification, region, percentage of Pell Grant recipients, distress tier, and top 

destination ratings were included in the Excel sheet. Institutions that have students who were 

targeted to be included in the study were contacted. Signed letters of commitment were collected 

by the institutions who agreed to participation. The letters of commitment indicated that the 

institution would provide support and send out recruitment messages to students. The 

participants selected to participate in the study had an initial interview in year one (Y1), and 

follow-up interviews in the second year (Y2) to gain an understanding of their movement 

towards transfer aspirations and bachelor’s degree goals. Data for this study were collected from 

a subset of the participants from the larger transfer study. This is described in the following 

sections.   

Data Collection 

The primary data collection for the larger statewide qualitative study of North Carolina 

transfer students was interviews. Students received email communication about this study from 

their current higher education institution. Interested students responded to the study recruitment 

email. A purposive sample was used to recruit a sample that is diverse in geography, majors, 

generational status, race and ethnicity, degree type, and major. Prior to the interviews, selected 

participants received an informed consent form. Participants in the larger study received a $50 

Amazon gift card after each interview. As part of the larger transfer study, each study participant 

was asked to be interviewed once in Y1 and then again in Y2 of the study. A semi-structured 
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interview, that was guided by an interview protocol, was used in all interviews. Each interview 

was conducted by one or two members of the research team. All interviews were on the Zoom 

meeting platform. A PowerPoint presentation was used during the Y1 and Y2 interviews that 

included the interview protocol questions. The PowerPoint slides allowed the participant and 

researchers to see the questions. Some probing questions were on the slides, but the interviewers 

did ask additional questions when appropriate. Each interview was approximately 60-90 minutes.  

Interviews in phenomenological studies are traditionally unstructured (Vagle, 2018), but 

semi-structured interviews can be utilized as a way to keep a focus on the research purpose and 

questions. Another advantage to a semi-structured interview is that it allows for relevant follow 

up probing questions that provides the interviewees the space and time to elaborate on their 

thoughts and experiences. As a research team member of the larger transfer study, I was one of 

the interviewers in Y1 and Y2 interviews. As scheduling allowed, I attempted to be a part of 

several interviews with students who fit my study’s eligibility requirements. Regardless of if I 

was an interviewer with the women from Y1 and Y2 interviews, I used the interview data sets 

from participants who met this study’s eligibility requirements in my data analysis.  

Phenomenological studies often employ more than one interview per participant (Vagle, 

2018). Participants from the larger study who met my study’s eligibility requirements that 

provided data that is relevant to my research questions were asked to participate in an additional 

interview with only me, not the rest of the research team. An amendment was added to the larger 

transfer qualitative study’s Institutional Review Board (IRB) protocol that gave permission to 

ask interviewees to participate in an additional interview as part of a secondary study. 

Participants who met the eligibility requirements of my study were asked if they would be 

willing to have a follow up interview between the Y1 and Y2 interviews. The follow up 
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interview that was part of this study, that I refer to as the STEM interviews, were on Zoom and 

the use of an interview protocol guided those interviews.  

The STEM interview protocol was designed to capture experiences specific to STEM. 

Some of the questions around social identities and educational background were similar to the 

Y1 interview questions, but the STEM interview asked for participants to consider the questions 

with the frame of being in STEM. The interview protocol was designed for the interviews to last 

approximately 45 minutes to one hour. The interviews ended up being between 38 minutes and a 

little over one hour. There were 21 questions in total that were part of four sections: background 

on interest in STEM, social identities, classroom experiences, and advice and closing. The 

interview protocol was written after I completed an extensive literature review on transfer 

experiences and women of color in STEM. Prior knowledge did inform some decisions on the 

types of questions I wanted to ask. Each question was open-ended to give space for a non-pre-

determined response. Questions regarding social identities and classroom experiences were 

similar to Y1. Since I knew at this point in the research design that RMMDI would guide my 

study, asking similar questions on identity, with a span of time in between the Y1 and STEM 

interviews, would give me opportunities to see any changes over time. The STEM interview 

protocol was shared with the PIs of larger transfer study research team for feedback prior to 

being finalized and added to the IRB for the study.  

The STEM interviews were done with me as the sole interviewer. Participants in the 

STEM interviews received a $25 Amazon gift card. This interview provided an opportunity to 

further explore the identities the participants self-described as salient and connect them with their 

educational experiences in STEM, and overall transfer experience. The first section of this 

interview protocol included questions that helped to establish a deep understanding of the 
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participants’ past and present educational experiences. This included asking participants about 

identities they hold to be important, and asking them to consider those identities in the context of 

the questions. Data sets from Y1 interviews as part of the larger transfer study provided 

information about each participant’s educational timeline, asked about how they received 

information and guidance about transfer, and provided a context of the participants’ overall 

educational experiences. The goal of the STEM interviews as part of my study was to hone in on 

participants’ identities in the context of being in a STEM major and to get an understanding of 

participant’s past and current experiences in STEM. IRB approval for my study included the 

approval to recruitment participants for my secondary interviews from the larger transfer study. 

IRB approval was obtained prior to data collection. 

Instrumentation 

In qualitative research, the researcher is the main instrumentation (Miles et al., 2014). 

Secondary instrumentation in qualitative research can be loosely structured (Miles et al., 2014). 

For this study, semi-structured interviews were the primary data collection instrumentation to 

allow the researcher to keep focus on connecting the study purpose and research questions to the 

interview. As a way to collect thick data descriptions, there were one to three interviews with the 

participants identified as eligible for my study. One-two of the interviews were a part of the 

larger transfer study (Y1 and Y2). The interview protocols that guided the Y1 and Y2 interviews 

were created as part of the larger statewide qualitative study of North Carolina Transfer students 

by the PIs of the study. The Y1 interview protocol was tested on participants from a pilot study 

in Spring 2021. Members of the research team, including myself, provided feedback on the 

initial interview protocol after the pilot study of eight interviews were complete. The PIs took the 

team feedback and incorporated slight modifications to an updated interview protocol. For my 
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study’s additional STEM interviews, I used a semi-structured interview protocol that I wrote, and 

focused more deeply on identities and experiences specific to STEM majors.   

During each interview I participated in (Y1, STEM, and Y2), I took jot interview notes. 

The jot notes from the interviews included observations, noting information about participants’ 

mannerisms and demeanor. For the Y1 interviews, I included notes on experiences I wanted to 

further explore in my secondary STEM interview, and some of my personal reactions (Miles et 

al., 2014). Immediately after each interview, jot notes were reviewed, and typed up into an 

interview memo that included any additional thoughts after the interview was complete. Memo 

writing after interviews helped in capturing any initial thoughts and reflections from the 

interviews. Researchers from the larger transfer study also took jot notes and had them typed and 

saved as interview memos in a shared Dropbox folder. As described in more detail in the 

following section, as part of my data analysis; I reviewed all memo notes and they were an 

instrumental part of my analysis procedure. 

Data Analysis Procedure Summary 

 As a researcher who was part of a research team for a larger transfer student study, I 

participated in data analysis for both the larger study and my specific research project. For my 

study, the data units analyzed included interview data that was collected from the larger transfer 

student study; however, my research questions, study purpose, and data analysis process are 

unique to my study. All interviews were audio recorded and transcribed over the Zoom meeting 

platform, followed by being professionally transcribed. The Zoom transcripts, and Zoom audio 

transcripts and the professionally transcribed transcripts were saved in Dropbox and available to 

reference. All members of the research group had access to all interview transcripts from the 

larger study. 
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 A longitudinal approach was used to collect data from study participants between spring 

2021 and spring 2023. Data collected came from a combination of a larger transfer student study 

and this STEM transfer study. Y1 interviews started in spring 2021 as part of the larger transfer 

study that focused on pre- and post-transfer student experiences in North Carolina. Y2 interviews 

were conducted through spring 2023. STEM transfer interviews were completed during fall 2022 

and spring 2023. There were several benefits to using a longitudinal approach in data collection 

and analysis. The use of a longitudinal design allowed for the exploration of how attitudes 

changed between different timepoints within the transfer process (Allen et al., 2022). The 

exploration of shifts in attitudes towards STEM was able to be explored through the use of 

collecting multiple data sets with spans of time between interviews (Allen et al., 2022). The 

longitudinal approach also gave insight into how the participants made meaning of parts of their 

social identity in relation to contextual influences such as family and their physical 

environments.  

 Since this study collected data from the larger transfer study (Y1 and Y2) and the STEM 

interviews, it led to two data analysis approaches. The analysis approach for participant data 

from the Y1 and Y2 longitudinal transfer study was determined by the PIs in the larger transfer 

study. For the STEM interviews, I chose to use a whole-part-whole analysis, influenced by 

Vagle’s (2018) post-intentional phenomenological approach. The start of identifying categories 

that lead to theme development came as the result of uniquely analyzing the different datasets 

(Y1/Y2, and STEM) and then combining all data on an Excel matrix. I cross-reviewed all data in 

the Excel matrix and returned to notations on interview memos from each interview.  

 Out of the larger transfer study in Y1, 14 women were identified as eligible participants 

for this study. The 14 eligible participants from Y1 were sent emails to participate in the STEM 
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study. Six of the 14 agreed to participate in the STEM interview. The third datasets were from 

the Y2 interviews. As part of the larger transfer study, all participants from Y1 were contacted to 

participate in Y2 interviews. Out of the 14 women eligible for this study, seven participated in 

Y2 interviews. Table 2 shows which interviews each participant participated in. Six women 

participated in all three interviews. The following section provides a detailed summary of the 

data analysis procedures for interview data from the larger transfer study and the STEM transfer 

interviews and how the analysis was synthesized together.  

Table 2 

Participant Interview Participation   
Pseudonym Y1 Interview STEM Interview Y2 Interview 

Lilly    

Maya    

Eve    

Jill    

Emma    

Sara    

Jane    

Harper    

Alice    

Mia    

Olivia    

Charlotte    

Beth    
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Pseudonym Y1 Interview STEM Interview Y2 Interview 

Liz    

 

Transfer Study Datasets 

 All interview transcripts from Y1 and Y2 were professionally transcribed and the 

transcriptions were uploaded to Dedoose, a platform used for analyzing qualitative data. Codes 

for Y1 and Y2 interviews were pre-identified by the PIs of the larger study and entered into 

Dedoose. As part of the research group of the larger transfer study, for Y1, I did the first round of 

coding for the interview datasets that were provided by the 14 women I identified that matched 

my STEM transfer study eligibility requirements. The first round of coding started by identifying 

larger sections that matched the pre-identified codes and they were highlighted and entered into 

Dedoose. Memo notes were also recorded into Dedoose. A memo name for STEM was created 

as a way for me to go back to all interview datasets that had specific data on STEM related 

experiences. A second round of coding on the datasets from Y1 was done by a secondary 

researcher on the larger transfer study project to ensure accuracy with the coding.  

 As a way to use the interview data from Y1 and Y2 and connect to my research 

questions, I downloaded the transcripts from the 14 women who were eligible for this study and 

used an inductive approach to data analysis. A phenomenological data analysis, often inductive, 

was started with reading the entirety of each individual interview transcripts (Tomaszewski et al., 

2020). The inductive approach is used as a way to understand and describe the lived experiences 

of the study participants (Tomaszewski et al., 2020). Transcripts from Y1 and Y2 were re-read, 

line-by-line, with in vivo codes pulled that related to the research questions in this study. I also 

considered RMMDI framework as a way to guide the study and pulled direct quotes that I found 
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that discussed participant identity perception and contextual influences on identity. Additionally, 

interview memo notes from Y1 and Y2 were reviewed and I added notations to the documents as 

I re-read, line-by-line. Finally, data as it related to STEM, identities, significant influences, and 

transfer were entered into an Excel matrix that was used to organize all datasets from both the 

larger transfer study and this STEM transfer study.      

STEM Transfer Datasets 

In line with Vagle’s (2018) post-intentional phenomenological approach, I used a whole-

part-whole analysis method in combination with a statement analysis to identify significant 

statements. For the STEM interview datasets, I decided to follow the whole-part-whole data 

analysis because the approach allows the researcher to understand interview participant 

experiences, while also keeping the broader social context of the phenomenon in consideration 

(Vagle, 2018). The whole-part-whole process starts with a holistic reading of individual data 

sets, followed by line- by-line reading of each transcript, and reflection on follow-up 

considerations (Vagle, 2018). Written reflection on the data were done throughout analysis steps. 

The written recorded reflections were also a form of data that I referred to during the theme 

development.  

The datasets from the STEM transfer interviews were professionally transcribed. Data 

analysis started during the first transcript review, where each interview was read while listening 

to the audio from the interviews. The act of listening to the interview, while reading the 

transcript, provided an opportunity to check the transcript for errors and also allowed me have 

greater insight into the data. Researcher reflections on the participants’ tone of voice and other 

verbal cues were noted on memo notes that were used for each participant. The initial reading of 

transcripts in their entirety also gave the opportunity to become reacquainted with the data from 



71 
 

interviews. After reading interviews holistically and listening to the audio interview files, I 

started a line-by-line reading of each transcript. I also identified codes that aligned with the 

STEM interview protocol questions and coded large statements from the participant responses. 

Five large categories of codes (academic background, social identities, classroom experiences, 

support systems, and advice) were developed with sub-code categories. In total, there were 42 

sub-codes. Lastly, I reread the transcripts and highlighted what I believed to be important 

statements. These statements were in vivo codes. In vivo codes on larger portions of data during 

the line-by-line readings were the first step of extracting the essence of what participants shared. 

In vivo coding uses words and phrases that come directly from participants, respecting their 

voice, and is a common type of analytical method to use in inductive research (Miles et al., 

2014). In phenomenological research, the value in using direct quotes is significant to honor the 

participants’ voice and experience. Researchers are then able to make meaning during the 

interpretation process, that can lead to theme development (Saldana, 2021). The act of intuitively 

identifying what I believed to be significant statements is an inductive approach to analysis. 

 The code list developed based off of the interview protocol questions was utilized as a 

way to organize data in an Excel matrix. Each interview dataset was coded manually, by 

highlighting phrases that aligned with the identified code, and using an inductive approach that 

focused on the research questions and the RMMDI framework. Coded phrases were entered into 

the Excel matrix. The in vivo codes and additional notes were entered into the Excel matrix.  

 Each participant had an interview memo that included notes and observations from the 

interviews. I continued to add notes to the interview memos during the data analysis. In addition 

to interview notes, during the data analysis I entered subheading for RQ1, RQ2, and RMMDI. 

This allowed me to write jot notes on my initial thoughts regarding how each dataset related to 
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my research questions and guiding framework. From there, I was able to review my memo notes 

and Excel matrix to identify emergent themes.  

Putting it Together: Analysis and Organization of Multiple Datasets 

As a phenomenological researcher, I did not want to be overly analytical in the data 

analysis because I believe there is value in staying as close to the shared participant experiences 

as possible. At the same time, I had 27 interview datasets that were analyzed between Y1, 

STEM, and Y2 interviews, and it was imperative to have an organizational system in place and 

procedures that would lead to thematic results. I chose to use a visual to help with data analysis 

organization. The matrix created in an Excel document was used as the central location to 

capture significant statements and in vivo codes that aligned with questions from the interview 

protocol. The Excel worksheet also functioned as a visual to compare data across participants. 

On the first tab of the Excel sheet, the horizontal columns were comprised of headings that came 

directly from interview questions from the STEM interview protocol and were related to my 

research questions. Those columns were populated with significant statements and in vivo codes 

from Y1, STEM, and Y2 interviews. Additionally, paraphrases from participant data were 

inputted. Additional columns were added for interview quotes that were found to be important, 

but not necessarily tied directly to the research questions, and a column for the researcher’s 

additional thoughts and notes. Lastly, a column was added to capture data on the role of finances 

in transfer decisions. This came out of seeing a pattern emerge from interview data from Y1 and 

Y2 interviews.  

 In phenomenology, the development of central themes emerges from data analysis 

(Tomaszewski et al., 2020) and a shared essence within the phenomenon is described, 

interpreted, and reflected upon. As I moved towards theme development, I first reviewed the in 
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vivo codes and significant statements identified during the line-by-line transcript reading and 

inputted on the Excel sheet. Next, I categorized the statements into meaning units in a separate 

Word document. I referred to these broad categories as meaning units, and they were derived 

from what I identified as statements that had some commonality. That lead me to grouping these 

statements together. These meaning units evolved into creating categories. Putting a name to 

each category assisted with making the data analysis more meaningful and be a starting point in 

identifying themes amongst the data (Miles et al., 2014). The three major categories identified 

were (1) courses, credits, and classroom experiences by types of STEM degree, (2) impact of 

capital and support networks on transfer student success, and (3) finances and its place in 

outweighing perceived drawbacks of community college.  

 The categories from all analyzed data turned into the focal point for theme development. 

I considered the categories identified, referred to the Excel matrix for supporting quotes and 

paraphrases, and reflected on how the categories informed answers to my research questions. In 

this final stage, I centered in on commonalities among the data, and ultimately, identified shared 

essences that resulted in five themes that is described in chapter four. Once theme names were 

developed, the theme titles were added to the same Excel document in a second tab. I used this 

tab to organize supporting evidence to themes based on participant quotes and paraphrases.      

Trustworthiness 

 There are some specific strategies available for qualitative researchers to employ in order 

to strengthen the trustworthiness of the data. Lincoln and Guba (1985) made the argument that 

reviewing data findings with the participants, referred to as member checks, is critical to the 

trustworthiness of a study. Through the act of sharing study findings with participants, the 

researcher may get insight into whether their previous knowledge of biases on the phenomenon 



74 
 

had influence on the data analysis (Lincoln & Guba, 1985). For this study, all transcripts were 

shared with participants via email for accuracy. The participants were told at the start of the 

interview that they would receive the transcripts, and had the option to review for accuracy. 

Participants were able to opt out of future email contact, or share their opinions and feedback. 

None of the study participants had further comments on their interview transcripts.   

As a qualitative researcher, I want to strike a fair balance between what the participants 

said and how I describe and interpret their words (Williams & Morrow, 2009). As shown in the 

following chapter, direct quotes were used in the data analysis as a way to capture the participant 

voices (Williams & Morrow, 2009) and support the findings. The on-going process of reflexivity 

in qualitative research also can help with the researcher’s ability to clearly differentiate what is 

said by the participant from what the researcher’s interpretation is (William & Morrow, 2009). 

Note-taking after participant interviews, and regular journal writing were tactics I used to 

interrogate my own biases and reflect on what participants shared and how I described and 

interpreted their words.  

I used peer reviews as another way to ensure trustworthiness in this study. As a member 

of a larger transfer research project, I had a research group to talk to about the interviews. I 

shared interview notes in a shared Dropbox file with the research team, and reviewed my 

findings with members of the research group.  

Limitations 

Being a part of a research team has many strengths, but is not without some limitations. I 

had less control over some aspects of my study. As a researcher interested in women of color in 

STEM, my sample size was limited to the number of women who participated in the larger 

transfer study. I also had less control of interviews during Y1 and Y2. Scheduling conflicts made 
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it not possible for me to participate in all interviews with participants who fit my study’s 

eligibility requirements. The interview protocol for Y1 and Y2 did not include questions specific 

to women of color in STEM majors. I was able to ask questions specific to STEM student 

experiences in my follow up STEM interview. Although there are some challenges with 

incorporating data from a larger study, a positive was that the Y1 interviews allowed me to build 

rapport with the participants prior to the women participating in the STEM interview.    

A second notable limitation for the study was that participants came from different 

STEM majors. In order to have a large enough sample size, the definition of STEM used for the 

study is broad. Participation in STEM tendencies vary among the academic disciplines 

(Hernandez-Gantes & Fletcher, 2013). For example, degrees in STEM that have seen an uptick 

in broader participation are more in science technologies, biological sciences, and mathematics 

(Hernandez-Gantes & Fletcher, 2013). Engineering, and computer science have seen negative 

gains (Hernandez-Gantes & Fletcher, 2013). A study that included only participants from PEMC 

majors, could potentially result in different findings.  

Summary 

 Phenomenology is a qualitative research method that seeks to explain the essence of a 

phenomenon through the experiences shared by people who have directly lived the phenomenon. 

Phenomenological researchers can use a descriptive, interpretative, or reflective lifeworld 

approach. Vagle’s (2018) post-intentional reflective lifeworld approach to phenomenology has a 

strong influence on this study’s design and approach to data analysis procedures. In this study, I 

sought to understand a subset population from a larger transfer student study, to understand the 

lived experiences of women in color, pre- and post-transfer students, in a STEM major. I focused 

on community college transfer experiences and how social identities and identity development 
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can inform the transfer transitions. As a research member of a larger, two-year qualitative 

transfer student study, I was privileged to have access to a large sample and had support from the 

members of the research team; however, this also meant that I had to continuously be reflective 

on how my individual study is unique and be very thoughtful in my approach to exploring my 

own research inquires and data analysis process. 

 There is not a recipe to follow when conducting phenomenology data analysis. This 

chapter provided an overview that is specific to how my research study is designed, its 

connection to a larger transfer student qualitative study, and how the data were analyzed. It was 

important to me, as a phenomenological researcher, to stay true to capturing my participants’ 

lived experiences through their voices, while also having a structure to keep my study focused on 

its purpose and research questions posed. The following chapter will provide detail on the three 

thematic findings that emerged after data analysis. In addition, I will describe the use of the 

RMMDI and how the model helped make meaning of the participants’ meaning making 

capabilities around their identities and the effect of contextual influences.  
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CHAPTER FOUR: RESULTS AND FINDINGS 

Introduction 

 The purpose of this study was to understand the community college pre- and post-transfer 

experiences of women of color in STEM degree majors. The study also explored how social 

identities, such as race, age, sexual orientation, parental status, first-generation student status, 

and ethnic and national orientation connect to higher education and specifically transfer 

processes. The reconceptualized model of multiple dimensions of identity (RMMDI) guided this 

study and provided a framework to draw connections between contextual influences, self-

perceptions, and ultimately, how students make meaning of their dynamic identities (Abes et al., 

2007). With a phenomenological approach, I looked for a common essence between participant 

experiences in their educational journeys that led to the development of five themes. In this 

chapter, I provide participant summaries and share theme development. The exploration of how 

the participants make meaning of their social identities in the context of post-secondary 

education and transfer decisions, through the use of RMMDI as a guide, is also embedded within 

each theme in this chapter. 

Research Questions 

 The study was guided by two research questions. The research questions were considered 

throughout the entire data analysis process. Each research question was entered on the interview 

memos from the six participants who participated in the STEM interviews. Research notes were 

entered and cross referenced among the participants’ memos at the time of developing categories 

that evolved into common themes. The data analysis Excel matrix was also used to capture data 

from all 14 participants who provided interview data sets from Y1 (14 participants), Y2 (7 

participants), and STEM (6 participants). 
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 RQ1: How do pre- and post-transfer women of color in STEM majors experience the 

transition into a university from community college? 

 RQ2: How do social identities inform STEM-related experiences for women of color in 

STEM majors?  

Participant Summary 

 Participants in the study all identify as women of color in a STEM major, but they have 

varying demographic differences between racial identity, STEM major type, first-generation 

student status, and other self-reported salient identities. Table 3 provides a summary of the 

participants’ demographic information. The “other identities” column was populated from both 

the self-reported identities the women provided on their demographic intake form that was 

completed prior to Y1 interviews, and identities that were shared as significant during the 

interviews. The intersections of identities impacted the participant experiences. The table offers a 

visual representation of the multiple identities each woman holds. Throughout the chapter, 

experiences between social identities, the intersection of identities, and how self-perceptions of 

identities connects to educational choices will be discussed. 

Table 3  

Participant Demographic Summary 
Pseudonym Racial ID Pre-

/Post-
transfer 

Major First-
generation 

Other 
identities 

Lilly Hispanic/Latinx Pre-
transfer 

Information 
Systems 
Security 

Yes Mother, 
Costa Rician 

 
Maya 

 
Asian 

Post-
transfer 

 
Statistics  

 
No 

Chinese 
International 

Student 
 

Eve 
 

Indian American 
 

Post-
transfer 

 
Polymer and 

Color 
Chemistry 

 
No 

 
2nd 

Generation 
Immigrant, 
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Pseudonym Racial ID Pre-
/Post-

transfer 

Major First-
generation 

Other 
identities 

Indian-
American, 
Trilingual 

 
Jill 

 
Hispanic/Latinx/white 

 
Post-

transfer 

 
Psychology 

 
Yes 

 
Mental 
Health 

Disability, 
Bisexual 

 
Emma 

 
African 

American/Black 

 
Post-

transfer 

 
Psychology 

 
Yes 

 
 

 
Sara 

 
Hispanic/Latinx 

 
Post-

transfer 

 
Aviation and 

Business 
Management 

 
No 

 
2nd 

Generation 
Immigrant, 
Honduran 

 
Jane 

 
Hispanic/Latinx 

 
Pre-

transfer 

 
Biology 

 
Yes 

 
Spanish 

First 
Language, 

1st 
Generation 
Immigrant, 
Honduran 

 
Harper 

 
Native American/ 
Indigenous/White 

 
Post-

transfer 

 
Exercise 

Physiology 

 
No 

 

 
Alice 

 
African 

American/Black/white 

 
Pre-

transfer 

 
Science and 

Vet Tech 

 
No 

Mother, 
Military 
Spouse 

 
Mia 

 
African 

American/Black 

 
Post-

transfer 

 
Construction 
Management 

 
Yes 

 
Mother, 
Bisexual 

 
 

Olivia 

 
 

Asian/Pacific Islander 

 
Post-

transfer 

 
Electrical 

Engineering 

 
 

Yes 

 
 Vietnamese 
International 

Student, 
LGBTQ+ 

 
 

Charlotte 

 
African 

American/Black 

 
Pre-

transfer 

 
Computer 
Science 

 
 

Yes 
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Pseudonym Racial ID Pre-
/Post-

transfer 

Major First-
generation 

Other 
identities 

 
Beth 

African 
American/Black, 

Biracial/Multiracial 

 
Post-

transfer 

 
Health 

Sciences 

 
Yes 

 
Mother 

 
Liz 

 
African 

American/Black, 
Biracial/Multiracial 

 
Pre- 

Transfer 

 
Associate in 

Science 

 
Yes 

 
Bisexual 

 

Participant Profiles: Y1 

 Data were collected and analyzed from 14 women in STEM majors who participated in 

the Y1 interviews from the larger transfer study. The following participant profiles provide a 

summary of eight women who participated in Y1 interviews. These participants only provided 

one interview in Y1 (with the exception of Beth who participated in Y1 and Y2 only), but it is 

valuable to understand their background and experiences as transfer women of color in STEM 

majors. With only one interview to analyze, this group of participants did not allow for a deeper 

understanding of their social identity meaning-making over time, but they did share extensive 

information about their educational journey as a transfer student. 

Lilly 

 Lilly is an adult pre-transfer learner who is pursuing an AAS in Information Systems 

Security degree with bachelor’s degree aspirations. Lilly works full-time for a national company 

and is the owner of a cyber security consulting company. She is a Latina woman, second-

generation immigrant, and first-generation college student. She is married and has adult children. 

Lilly made decisions on her community college based on professional networks in which she 

participates. Lilly’s plans to transfer to a private online university in a cyber security bachelor's 

program. 
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Eve 

 Eve is an Indian-American, second generation immigrant, post-transfer student. Eve is a 

polymer and color chemistry major. Eve applied directly into a bachelor’s degree from high 

school, but after not getting into her first-choice school she decided to pursue an AS degree at 

community college with bachelor’s degree aspirations. Eve has received financial and emotional 

support from her parents during her educational journey.   

Harper 

 Harper is a post-transfer student in an exercise physiology major. She identifies as being 

Native American and white. Harper’s entry into community college was through early college. 

Finances played a significant role in Harper’s educational choices and that led her to enlist in the 

military. Harper has received post-transfer institutional knowledge from her mother, who had 

previously attended the same institution.  

Alice 

 Alice started her post-secondary journey in a bachelor’s degree, but then stopped-out and 

returned to a community college. At the time of the Y1 interview, Alice was a pre-transfer 

science and veterinarian technology student. She identifies as being an African American and 

white woman. She is also a mother and has a husband is in the military.   

Mia 

 Mia is an adult learner, post-transfer student. She left her community college with her 

Associate of Arts (AA) degree. Mia always had transfer aspirations. At the time of the Y1 

interview, she was in a construction management major. She identifies as being bisexual. She 

also is a mother. Mia’s parents were associate degree earners. Mia’s parents are proud of both 

her, and her sister, for being the firsts in their family to pursue bachelor’s degrees.  
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Olivia 

 Olivia is an international student who started her post-secondary education at a 

community college. At the time of the Y1 interview, Olivia was a post-transfer student in an 

electrical engineering baccalaureate degree program. Her LGBTQ+ identity is very salient. She 

decided on her post-transfer institution, in part, because she felt there was a lot of support for 

LGBTQ+ students.  

Charlotte 

 Charlotte is a pre-transfer adult student in computer science. Charlotte was in her last 

semester at community college at the time of the Y1 interview. She is an African American 

woman and a first-generation college student. Charlotte holds an on-campus job that gives her 

the opportunity to encourage other young women of color to pursue STEM.   

Beth 

 Beth was an exception and participated in Y1 and Y2 interviews. Beth had a long history 

of transfer swirling patterns. She had previously earned an AA degree. At the time of Y1, Beth 

was duel enrolled in a community college and a bachelor’s degree. By Y2, Beth was in an online 

health science bachelor’s degree program. Beth identifies as being an African American woman. 

She is also a mother.  

Participant Profiles: Y1, STEM, Y2 

 Six women participated in all three interviews. Maya, Jill, Emma, Sara, Jane, and Liz 

participated in the STEM transfer study interview in addition to being participants in the Y1 and 

Y2 interviews from the larger transfer study. The multiple interviews of Maya, Jill, Emma, Sara, 

Jane, and Liz gave me the opportunity to compare contextual influences over a span of time and 

explore if and how context influenced their perceptions and making meaning of multiple social 
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identities (Abes et al., 2007) during different phases of their transfer experiences. Participants 

shared their educational journeys from K-12 through where they currently were in the transfer 

process. The analysis of interviews from multiple points in time for these six participants 

allowed me to explore the saliency and self-perceptions of identities and look at contextual 

influences that impacted meaning making capabilities around identity and decision making as it 

related to educational choices. As participants in a longitudinal study, each woman shared details 

of her educational path that gave insight to how context changed over time. This exemplified the 

fluid nature of meaning-making complexities over the stretch of time between interviews.  

 As there was a span of time between each interview, over a year and a half between Y1 

and Y2 in some cases, there was an opportunity to truly use the RMMDI to get an idea of how 

self-perceptions of identity and self-meaning making capabilities evolve over time. RMMDI as a 

framework also was conducive to the exploration of identity saliency, and identification of which 

identities were closer to their core identities for the participants. Data were still used from study 

participants who only participated in Y1, or Y1 and Y2 interviews, but the data from the six 

women who also participated in the STEM interview will be referred to more as they provided 

rich, in-depth narratives. The following section provides a participant profile for the six woman 

who participated in all three interviews. Each summary starts with a quote that gives the reader a 

deeper connection to the participant and to understand what was important to her. The participant 

summaries put emphasis on the role of multiple identities, the intersection of identities, and gives 

an introduction of experiences and changes over time for each woman.  

  Maya 

 I feel the pressure about statistics. I just really feel like I do not belong here. It’s like I can 

 do better in any other places, but when it comes to statistics I can never be the student 



84 
 

 that the professor is like, ‘oh yeah, she’s a very great student.’ I just can’t see that at all. 

 I’m just always struggling.  

 Maya is a Chinese international student who came to study in the United States for high 

school and continued through community college. She is now in her bachelor’s degree program 

and is pursuing a statistics major with a minor in economics. She is an only child, coming from a 

self-described middle-class background, and receives financial support for education from her 

parents. Prior to starting at community college, Maya had bachelor’s degree intentions and had 

already identified her bachelor’s institution, but after comparing the cost between the community 

college and university, she decided to enter post-secondary education through community 

college. This was during the COVID-19 pandemic which resulted in her community college 

courses being taught in an online asynchronous format. Maya transferred into her bachelor’s 

program before earning an associate degree.   

  Becoming a statistics major was not entirely Maya’s own decision. Maya had several 

contextual influences that included being an only child and an international student, that were in 

the backdrop of her educational decision making. External pressures from her parents, in 

particular her father, pushed Maya into statistics. Maya described deciding on statistics as a 

“middle ground in STEM” that will position her to pursue a different major within STEM for 

graduate studies. Throughout her time as a statistics major, her meaning making capabilities 

became increasingly more complex. She showed this in how she described deliberate academic 

choices and connections to herself and her future. Maya was in her final semester of her 

bachelor’s degree during the Y2 interview and was applying to graduate programs in statistics. 

Although Maya said, “I just really feel like I do not belong here” referring to being in statistics, 

she still plans to pursue a higher degree in the field. Maya’s father remains a strong influence on 
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her educational decision making, even as she was preparing to graduate and select a graduate 

school program, her father continued sharing his opinion that having a “very strong background” 

in statistics will allow her to move into other disciplines more easily if she decides in the future.      

Jill 

 Pretty much, it honestly was a personal interaction with mental health services at [post-

 transfer institution] and just private practices that I'd interacted due to my own mental 

 health issues. It was something always appealed to me and almost like, I need these

 services currently, but these are kind of the services that I would love to provide for 

 others. So, it was really my personal struggles with mental health that led me down to the 

 road where I decided I wanted to pursue psychology to become a therapist at some point.   

 Jill is a psychology major who was admitted directly into a bachelor’s degree program 

from high school but decided to attend community college for her first two years in post-

secondary education. Jill started as a fine arts major at community college, but during her last 

semester she changed her major to psychology. She was able to graduate from community 

college with an AA and Associate in Fine Arts degrees. Jill has a brother and parents who she 

lives with. She is financially responsible for her education. Jill’s self-described racial identity is 

Hispanic, but since her nuclear family moved away from extended family, Jill noted that she 

does not have “as many ties with my Hispanic roots.”  

 Jill made the connection of several of her identities having an impact on educational 

choices she has made, particularly in regards to her identity as a bisexual woman and her identity 

with mental health disabilities. Jill described how her mental health disability has impacted her 

education, “I struggle with persistent depression and an eating disorder that has prevented me 

from maintaining complete full-time with school at times.” While she described how her 
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disability had been a barrier, she also noted that she found connections with others who share 

similar disability identities. Jill was not always familiar with disability services available to her 

and her timeline to degree competition was negatively impacted. Once Jill became aware of 

services on campus, she had additional meetings with her academic advisor and the disability 

resource office on campus that helped her with understanding her degree progression plan. Jill’s 

mental health disability had a direct correlation with her major choice. Her decision to change 

her major from fine arts into psychology was directly connected to Jill’s disability identity.   

 The act of entering higher education itself allowed Jill to explore her identities in a 

different way. The post-secondary educational environment as a physical context exposed Jill to 

an environment that helped her meet more people with shared identities in comparison to her 

high school experiences. Jill described where she went to high school as a more conservative 

environment and describing college she noted, “I did find that college was helpful with meeting 

people who align more with those values.” She continued by saying, “college has definitely 

provided more exposure to people of different sexual and gender identities.”  As Jill spoke about 

her LGBTQ+ identity, she spoke about the comfort she felt in both the university environment 

and in her psychology major. 

 I tend to befriend people whom are either allies or on that spectrum. Um, so that's always 

 been like, it's been very comforting, um, coming into university and it's like, it's a very 

 progressive and very accepting, um, environment, at least in the major that I've selected.  

 It was evident that over the course of the Y1, STEM, and Y2 interviews that Jill 

developed a greater capacity for making meaning with her identities. Even after Jill entered into 

the psychology major, there were times where she questioned her choices and doubted her 

capabilities. In the Y2 interview, Jill described her Junior year as a “mid-college crisis.” She had 
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moments of thinking about leaving her psychology major and found herself in an indecisive 

place. As Jill reflected on that time, she, in hindsight, can see that she was experiencing a “bad 

flare up” that was specific to her disability. After receiving treatment, her confidence flourished 

and she found her personal and academic life become more enjoyable. She also started to 

become more confident with her graduate school aspirations and established her long-term goal 

to become a therapist. 

Emma 

 I would say in certain careers, being a woman, it can be difficult but in psychology 

 and studying in a clinical area for women is not as much of an issue because, you know, 

 society see women as being very empathetic and stuff and having compassion for others. 

 Emma attended an early college high school (ECHS) where she was able to 

simultaneously earn her AA degree through community college. Emma did not enter community 

college with bachelor’s degree aspirations; she weighed her options between going directly into 

the workforce or pursuing a bachelor’s degree and decided on the latter. During her last year in 

community college, Emma made the decision to pursue a psychology major. As an ECHS 

student, Emma graduated at 17-years-old and entered into her bachelor’s degree as a junior at 18-

years-old. Emma describes herself as a first-generation college student, as her mother did attend 

college, but passed away when she was younger. Emma applied to three universities for her 

bachelor’s degree and decided to attend a small private school.  

 The contextual influence of the physical environment Emma grew up in had a lasting 

impact on her choosing psychology as her major and future career aspirations. Emma 

demonstrates complexity in her meaning making of her identities through her descriptions of 

contextual influences such as losing her mother at a young age and subsequently being raised by 
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a grandparent, her first-generation college status, and the environment she is from. Emma 

described the area she is from as having drug and gang violence and that led her to consider 

psychology as a major.  

 So, my focus in the psychology area, I would like to focus on substance abuse and if not 

 just that area focus on correctional working as a correctional counselor. So, growing up in 

 the environment that I grew up in, there was a lot of drugs and stuff and gang violence 

 and a lot of young students turned to the streets because they didn't have the right 

 guidance or they dealt with their families being, you know, addicted to something and 

 they couldn't control it. 

 Emma articulated how her extended family challenges her future career choices based on 

her being an African American woman. When Emma has shared to her family that she takes 

“mental health very serious” and “one day I want to be a counselor” her family countered her by 

asking questions like “you think that’s a good profession for you, being African American or this 

and that?” As a first-generation college student, Emma pulled from varying contextual influences 

when making educational decisions. Emma had hesitation of being “one of the few” that choose 

to enter post-secondary education instead of going directly into the work force in her family. 

Emma has reflected on her family’s viewpoints and has made her own meaning between her 

identity intersections and educational choices. Emma shared that she does not “really see 

demographics as my whole identity. I go more so personality and things of that nature.” The 

course work as part of the psychology curriculum has included a focus on self-awareness that has 

shown to be influential in how Emma makes educational decisions and sees her identities and 

how they impact choices.     
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Sara 

 I feel like all these experiences of, or my identity is could be, is not quite unique but it's 

 just like, it's not too common. You don't really see like a lot of like women there as a 

 pilot. It's a male dominated field. So, like I am glad to be able to be in it…to try to change 

 the views about, about not being a dominant male dominant industry.  

 Sara attended an ECHS and obtained an AA degree. Sara describes herself as a Hispanic 

woman who identifies language as an important identity that molded educational experiences 

since a young age. She is a second-generation immigrant whose parents’ first language is 

Spanish. Sara identifies her first language as English and that was not something educators in her 

elementary school understood. Sara selected an ECHS as her pathway into post-secondary 

education because she saw it as an opportunity to take college classes at no cost and then be able 

to transfer into a bachelor’s degree. Sara had career aspirations to be a pilot and she transferred 

into her bachelor’s degree program as an aviation and business management major. Sara ended 

up withdrawing from her STEM program when she dropped her aviation major and was only in 

the business management major at the time of the Y2 interview. Sara describes her 

socioeconomic status as middle class and she does receive some financial support from her 

parents.  

 Sara’s identity around language, gender, and development of a science identity were 

significant in her educational journey into an aviation bachelor’s degree program. Sara’s 

meaning making capability around her identity as a second-generation immigrant and language 

started in elementary school and continued to have a strong impact through her present-day 

experiences as a post-transfer student. Sara’s parents’ first language is Spanish, but Sara was 

comfortable with both English and Spanish from a young age. Educators assumed that she spoke 
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Spanish primarily based on her family and because of that, in elementary school, Sara was taken 

out of her classes to attend English as a Second Language (ESL) courses. Sara felt this was 

unnecessary and that it ultimately had a negative impact on her grades. The time she was in ESL 

classes took her away from English grammar lessons. This continued through sixth grade for 

Sara. Sara has developed a meaning making capability around the connection between her 

American and Hispanic heritages despite finding that educators have not always embraced her 

bilingual identities as a strength.  

 Sara was an aviation major during the Y1 and STEM interviews. At that time, Sara found 

herself to be the only woman and only Hispanic person in her cohort. At first, Sara had feelings 

of apprehension of not feeling like she would fit in. Although Sara was in a context that had 

barriers to a sense of belonging as the only woman, Sara recognized her uniqueness and what her 

presence meant for the aviation program. By being a woman in her major, Sara believed that she, 

alone, could challenge the social view that aviation is an industry for men. As the only woman in 

her major, Sara developed friendships with women in other majors. She did not have other 

women support systems within her aviation major, but had developed relationships with others 

on campus in different majors through participating in university clubs.  

 As a second-generation immigrant, Sara’s language identity was identified as important 

in each interview. During the Y2 interview, Sara talked about how she ended up leaving the 

aviation major, a major that she had so much passion for. Sara was strongly encouraged to 

pursue another path from instructors of the aviation program, with the claim that her English 

language proficiency was a barrier to her within the degree. Sara discussed her initial feelings of 

acceptance, but also shared that over time, and through speaking to people in her support 

network, that what happened to her was inappropriate. Her hopes of returning to an aviation 
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program are still there. Although she changed her major and was content, she also spoke about 

the possibility of transferring to another university after her experience within the aviation 

program. 

Jane 

 I've always wanted to go to college to be somebody, to actually, yes, be the first one in 

 my family to go to college, to graduate, to make my parents proud,  to be proud of myself 

 that I actually did something, and mostly just wanted to be somebody important.  

 Jane is a first-generation college student who moved from Honduras to Florida with her 

parents when she was two years old. In Florida, Jane grew up in a Latinx community, but since 

moving to North Carolina two years before the Y1 interview, she finds herself in spaces where 

she is the only Latinx person. Jane was admitted into bachelor’s programs after high school, but 

due to financial concerns she decided to pursue an associate degree first. She was a pre-transfer 

student during Y1, STEM, and Y2 interviews. Prior to starting in a community college, Jane 

attended a veterinary assistant magnet high school that propelled her interest in having 

veterinarian career aspirations and to decide on a biology major. Jane describes her 

socioeconomic status as middle class and she receives financial, emotional, and motivational 

support from her parents. As first-generation college students, Jane and her brother often receive 

stories from their parents about how they came to the United States for greater opportunities that 

education can provide.  

 Jane described her faith, being a first-generation college student, and Hispanic ethnicity 

as salient identities. The saliency of her ethnic identity became more prominent for her after she 

moved to North Carolina. She went from being around people with shared identities to finding 

herself as the only Hispanic girl in her classes and local community. Jane described not feeling 
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overt racism towards herself and her family, but did describe microaggressions that included 

being stared at. Throughout her interviews, Jane used the language Hispanic while describing her 

background.  

 As a first-generation college student, Jane’s parents have instilled feeling of being proud 

to be the first in the family to attend college, and work towards completing a bachelor’s degree. 

Jane has extended family members who earned bachelor and professional degrees, but they are 

not in the United States and had a different educational experience from Jane’s. Jane’s identity as 

a first-generation college student is present in different decision makings around transfer. This 

part of her identity provides Jane with moments of feeling proud, while at other times it can be a 

cause of pressure.  

 It’s just sometimes it could be a lot of pressure when you’re the first one out of the 

 house going to college because you don’t want to let your family members down or 

 anything. 

 While Jane feels the need to complete her bachelor’s degree and aspires to go to 

veterinary school, she also has conflicting feelings about transferring due to her financial 

context. During the Y2 interview she mentioned the possibility of a “gap year” before 

transferring into a baccalaureate degree program. This idea of stopping-out, meaning not 

completing her plan of study within a traditional timeframe, (Hoyt & Winn, 2004) conflicts with 

her previous comments about wanting to complete her bachelor’s degree quickly. This indicates 

how much finances attribute to her transfer decision making. 
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Liz 

 I'm usually the only person of color in the room that's a woman, if not the only person of 

 color. So, I feel like some days I feel eyes are on me when it's like, okay, can she carry 

 her weight around here? Can she keep up with the rest of us? 

 At the time of the Y1 interview, Liz left her high school due to issues with the shift to 

online learning as a result of the Covid-19 pandemic and was in a program at community college 

to complete her high school diploma. Liz since has earned her high school diploma and is a 

community college student in an AS degree. Liz has transfer aspirations after she receives her 

AS degree. Liz is a bi-racial woman who spent much of her childhood growing up with her white 

mother and attended predominately white schools. She has a sister who is much younger that she 

helps take care of and she works part time at a coffee shop. Liz is a first-generation college 

student and that status plays a large impact on her educational drive, but can also be the source of 

stress between her and her family, as she feels they do not always understand what it takes for 

her to achieve her educational dreams.   

 There were 10 months between Liz’s participation Y1 and Y2 interviews, followed by the 

STEM interview approximately one month later. Liz experienced several changes in her studies 

between the Y1 and Y2 interviews and her descriptions of herself as a STEM student and first-

generation student evolved between Y1 and Y2. During Liz’s first interview she was in an adult 

high school program at community college to complete her high school diploma and enrolled in 

community college courses. The major she planned to pursue was an AS in Science Secondary 

Education in Biology. At the time of the Y2 interview, Liz had received her high school diploma 

and continued in community college in the AS degree; however, her interest shifted away from 

teaching and biology and moved towards natural sciences and research.  
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 Liz grew up with predominately white people and found herself in spaces where she felt 

like she was one of a few women of color. As she considers her post-transfer options, Liz 

described her interest in historically Black colleges and universities (HBCUs) as a way to 

connect to her African American identity.    

 Growing up in this county and not seeing many people like me, I don't know. I kind of 

 want to immerse myself more in that other side of culture I have. I didn't really do much 

 with my father who was the main pusher for that culture when I was younger. So I kind 

 of grew up not really knowing what to do with this identity. You know what I mean? I 

 felt like this false, I don't know, imposter syndrome. I feel like I didn't fit what I was 

 doing and who I was. So I'm definitely wanting to look more into HBCUs and getting 

 myself involved in more cultural things for me. 

 While she explores HBCU options and expressed in Y2 that was her first choice in type 

of school, during her STEM interview she shared some hesitation. She explained having feelings 

of being “out of place” when she toured one HBCU. She described it as, “It wasn’t 

uncomfortable, but it was unfamiliar in a sense. I’m sure I would love it if I was there, but it was 

definitely unfamiliar to me.” 

Complexity and Capability of Identity Meaning-Meaning 

As a qualitative study, it was important to understand the lived experiences of the 

participants through their voices. Through understanding the lived experiences of each as an 

individual, commonalities were explored that lead to a shared essence around transfer 

experiences for women of color in STEM. Findings led to the development of five themes, while 

at the same time each dataset was individual and told unique stories. The use of interviews 

provided a “developmental narrative” of participants’ understanding of her gender, race, and 
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other self-identified social identities and the intersection with educational choices (Abes & 

Kasch, 2007, p. 619). This provided a depth to exploring the transfer experiences of women of 

color in STEM. 

Overarching Themes 

 As the participant summaries showed, each woman had her own stories, identities, and 

context that had influence on transfer decisions and experiences. Even with the uniqueness of the 

individuals, there were shared commonalties between them. Those similarities led to the 

emergence of five themes during data analysis. The thematic findings indicate a shared essence 

between transfer experiences among the participants. This section will review each theme. As a 

researcher, I followed a post-intentional phenomenological design that encourages the use of 

participant voice as to support theme development. Participant examples and quotes are weaved 

throughout each theme description to provide evidence of the theme and honor the participant 

voices and experiences. 

Table 4 

Summary of Themes and Subthemes   
Theme Subtheme Description 

The internalization of 
community college 
stigma 

 Stigma as shame 
 Smart enough 
 Creating your 

own path: Stigma 
and first-
generation college 
students 

Prioritizing finance and long-term goals 
outweighed perceived drawbacks of 
attending community that included 
feeling of “missing out” and stigma. 

 

Blindsided: Post-
transfer rigor 

 

 STEM course 
rigor 

 STEM course 
challenges in 
community 
college 

 

Students experienced a shock to the 
system transitioning from courses in 
community college to a STEM 
bachelor’s degree. 
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Theme Subtheme Description 

 Isolation within 
STEM classrooms 

 
The loss of personal 
connection post-
transfer 

 
 Experiencing and 

anticipating a new 
environment 

 Making post-
transfer 
connections 

 
The community college atmosphere is 
often small spaces that allow for 
personal interaction with peers and 
instructors. Post-transfer students 
experience a loss of connection, while 
also forming new bonds. 
 

Feeling behind and 
other perceived 
roadblocks for STEM 
transfer students 

 Credit mobility 
concerns 

 Not sufficiently 
prepared 

Feelings of not being academically 
prepared for post-transfer courses in 
STEM subjects and loss of credit.  

 

Can’t do it alone: 
Leaning on support 
networks for success 

 

 Educator support 
 Family support 
 Support structures 

within community 
college 

 

The different types of support networks, 
both internal and external from 
academics, and the role they play in 
student educational, motivation, 
financial, and emotional supports. 

 

The Internalization of Community College Stigma 

 Community college is a common entry point into post-secondary education. Nearly half 

of the bachelor’s degree earners have attended a community college, yet it is often perceived as 

less than or a non-traditional approach to higher education. The reality is, the nontraditional is 

the traditional, meaning that starting at a community is very common and the narrative that it is 

not just does not hold truth. The women in this study each talked about why they choose to start 

at a community college. For several of the women, starting at a community college was not a 

first choice, but for varying reasons they felt it was the best choice. For others, they had long-

term academic goals, so entering through community college was the best choice for them 

financially. None of the participants expressed feelings of regret with their community college 
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decision and each had very positive experiences at their community colleges, but yet there was 

an undertone of feelings of stigmatization around the choice to attend a community college over 

directly entering a bachelor’s degree program. For some women, notably Jill, the feelings of 

stigma around not going directly into a bachelor’s degree were overt. For other women, they 

described internalized stigma based on the projections of others in their life. The degree of 

feelings of stigma varied, but there was a commonality of internalized feelings of stigma. The 

following sections will explore stigma as shame, the idea of being “smart enough,” and first-

generation students creating their own path, even in times of conflict from within their own 

supports.   

Stigma as Shame  

 There are several positive benefits to starting in community college, such as the financial 

savings, small classroom environments, and being close to home. At the same time, for many 

there are feelings of shame or not feeling smart enough to the choice of community college. Jill 

is responsible for funding her college education and the financial consideration played a major 

impact on her decision. Although she made her own choice to start at a community college, she 

described the decision as a “compromise” and “settling.” Jill received high grades in high school 

and graduated within the top 20 of her class. She describes how she felt with her initial decision 

to go to community college. 

 But for me it was when I graduated high school, the grades that I had, I was kind of 

 expected to go to really nice university and do really well in that regard, so there was a, 

 definitely, a period where I was a little bit down on myself and a little bit ashamed of the 

 decision that I made even though it was practical. 
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  In each of Jill’s interviews, the feelings of stigma with being a community college 

student were addressed. At the time of the Y2 interview, Jill was a senior in her bachelor’s 

degree. The stigma feelings she had have lessened, and she sees that she is performing as well as 

other students who entered as first-year students. As a high achieving student in high school, Jill 

felt that making the choice to go to community college, even though she was accepted directly 

into bachelor’s degree programs, said something negative about her academic ability. As she 

now is starting to plan for applying for graduate programs, she was more confident in her 

academic choices.  

 Similar to Jill, there were other participants who applied and were admitted into 

bachelor’s degree programs directly from high school, but made the decision to start at 

community college. For Jane, her salient identities, close to her identity core included being a 

first-generation student and first-generation immigrant. The intersection between those identities 

surfaced when it came to preparing her university applications. Although Jane was accepted into 

four-year universities directly out of high school, while she prepared her transfer applications 

from community college into a bachelor’s degree program, she faced doubt. She noted that she 

found herself struggling with writing college essays and since her parents have not had their own 

experiences with college essays and they prominently speak Spanish, Jane sought out support 

from a trusted friend who proofreads and provides honest feedback.  

 I have a friend who I go to and he proofreads my essays. What I love about him is he's 

 super honest. Because he's amazing in English so I always tend to go to him. Mostly him 

 because my parents don't speak English that well, so I can't go to them.  
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 Closely connected to stigma as shame is the feeling of being “smart enough” in both 

STEM and being post-transfer having a community college experience first. The next subtopic 

will unpack the essence of being smart enough.    

Smart Enough  

 The perception that starting at a community college equates to not being smart enough for 

a bachelor’s degree is a common stigma about community college and this misnomer surfaced in 

Olivia’s interview. Olivia, an international post-transfer electrical engineering student, did not 

have the self-perception that she was not “smart enough” to go directly into a bachelor’s degree 

program, but encountered a classmate who projected their ideas of community college stigma. 

Olivia was confronted by a peer who felt that people entered higher education through 

community college because they were not academically ready for a four-year university. In 

response to that, Olivia said, “so, it’s weird he thought usually people going into community 

college, it’s just because they’re not smart enough to go to university as freshman. So, I guess 

that’s a really misleading thought.”  

 Being in STEM can equate to a perceived high level of intelligence. For women, the 

messaging they receive from a young age can impact their sense of belonging within STEM and 

can provide a sense of validation within STEM, or have them question their intellect ability to be 

in STEM. An example was with Sara. While in community college Sara aspired to be a pilot, and 

upon transfer she was accepted and enrolled in an aviation program. As a post-transfer student, 

when she reflected on entering into aviation, she had some reluctance because of a fear of her 

science ability that was connected to a community college science class. 
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 For me, I feel like it, like when it comes to the science part of like the chemistry, I was 

 reluctant to go a little bit to aviation because I was just afraid. I was like, oh no, I know 

 I'm not good at science like most of the times. 

 The idea of intelligence within STEM education and the role of mentors and support 

systems is very impactful. Being a woman and holding other marginalized identities contributes 

to internalized stigma and can lead to women questioning their STEM identity and feeling “smart 

enough.” The layering of first-generation identity also can have an influence on feelings of 

internalized stigma. Eight of the participants identified as being a first-generation college 

student. For these women, that identity was close o the core of their self-perceptions of identity 

saliency when discussing educational choices. Their experiences within their close support 

networks at times led to internal tensions.   

Creating your Own Path: Stigma and First-Generation College Students  

 The intersections of social identities in addition to a transfer student identity had 

influence on self-perceptions of being a community college student. For the women who were 

first-generation college students, they experienced a stigma for making different educational 

choices from family members. In most cases, family expressed proudness of their student, but a 

tension still was present between the student and family not always understanding their post-

secondary educational choices. Emma internalized feelings of stigma with her family when it 

came to her educational choices after high school. As an African American woman who entered 

community college via being an early college high school student (ECHS), the contextual 

influences of the environment she grew up in, and her family’s opinions were something she 

struggled with. Emma did not enter her associate degree program with bachelor’s degree 

aspirations because of this. In addition to feeling different from her family, she also felt like a 
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different type of post-transfer student. Emma felt internal stigma, as she was not the traditional 

transfer student as an ECHS, but was also not quite a first-year student as she entered with prior 

experience in college. 

 Other participants shared similar experiences to Emma. Over the three interviews, Liz 

discussed her thoughts on being a first-generation college student and what that means to her and 

how it impacts her motivation and academic choices. As a first-generation college student, Liz 

felt like her family was “rooting” for her, but at the same time she shared experiences when she 

received push back from her family for her deciding to pursue a different direction then they did. 

Liz explained how her grandparents feel that her energy should be more focused on starting a 

family or owning a home. Liz also shared that, at times, her family does not understand the time 

commitment that goes into being a college student with other responsibilities and they sometimes 

view her as isolating herself when Liz is actually just tired from her day. Liz explains this in her 

own words.  

 I'm like, look, there's a lot that goes into being a college student, and no one else in my 

 family has done it before. So, they're all kind of watching and trying to figure out what 

 I'm doing and why I'm not doing what they did at my age. But I don't know. It's 

 comparing apples and oranges and I'm trying to explain that, but it's not going well. 

 For the post-transfer participants, the large space between entering community college 

and transfer gave them an opportunity to reflect on decision-making from a place of hindsight. 

Although there were still feelings of internalized stigma and discussions around drawbacks to 

attending community college, overwhelming, everyone was ultimately satisfied with their 

educational choice. Internalized stigma was present, but the benefits of attending community 



102 
 

college outweighed perceived drawbacks, including internalized feelings of stigma and stigma 

projected from contextual influences (family and peers) about educational choices. 

Blindsided: Post-Transfer Rigor 

 Science courses have a reputation of being difficult and rigorous and depending on the 

subject area, these courses can be taken by more men than women. There are nuanced 

differences of perceived rigor within STEM courses depending on the discipline, but the essence 

of rigor within STEM overall is present. This theme explores the at times unexpected post-

transfer course rigor, the pre-transfer student experiences with rigorous courses while at 

community college and how that impacts transfer timeline, and the connection of social identities 

within challenging STEM classes.  

STEM Course Rigor 

 The perceptions of course difficulty levels in STEM classes came through the participant 

narratives. There was a general sense that courses taken at community college were less 

challenging compared to four-year colleges/universities. This sentiment was present in a majority 

of the interviews with post-transfer students. For the post-transfer PEMC participants (Maya, 

Eve, Sara, Mia, and Olivia), they found themselves having to take rigorous science courses after 

transferring into their baccalaureate institution. At times, there was an overlap between 

disappointment in credit mobility and having to unexpectedly take a course post-transfer. This 

happened to Eve, a polymer and color chemistry major. During her first year in her bachelor’s 

degree she had to take organic chemistry and physics, both demanding classes that were taught in 

large lecture halls. Not only was the coursework challenging, but she also found the classroom 

environment to be a very different type of classroom experience compared to her small classes at 

community college that impacted challenges in the class.  
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 Course rigor for post-transfer students was also connected to feeling underprepared by 

transferred prerequisite course work. Maya, a statistics major, was able to transfer a pre-requisite 

course requirement for her major; however, the course served as a pre-requisite for a higher-level 

statistics class and Maya felt the community college course did not adequately prepare her. 

Ultimately, Maya felt the curriculum between the course at her community college differed from 

the course equivalent at her four-year institution. To some extent, this led to concerns for Maya 

post-transfer. Maya described how she experienced the rigor of course work in her first-year 

post-transfer. 

 I would say it's about loading all the major courses in the junior and senior year. It's 

 pretty hard and you don't really have the time to try, try out some classes in the freshman 

 and sophomore year. So, you are pretty much doing a statistics major the last two years of 

 your school compared to other people. Maybe they can spread it out to four years. There's 

 less pressure. 

STEM Course Challenges in Community College 

 To combat being blindsided by challenging courses post-transfer, some participants 

thought strategically about at what institution they would take certain STEM courses. Harper, 

Jane, Alice, and Liz talked about their experience with science courses at community college and 

the connection to transfer. Pre-transfer participants Alice and Jane both discussed specific STEM 

courses that they found challenging that resulted in a negative impact on their transfer timeline. 

Jane, a pre-transfer biology student, experienced transfer timeline setbacks due to retaking 

mathematics and anatomy courses that were part of her major. Jane’s community college advisor 

shared concerns about her course load, but Jane felt strong about taking as many science courses 

as possible before transferring. During her Y2 interview, Jane shared that she received advice 
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from a peer about taking mathematics courses while in community college. Jane shared what she 

was told and the impact it had on her course decision making.  

 I didn't want to take the hard classes in the university, but it looks like I'm going to have 

 to still take a summer semester to take calculus because I don't want to take it in a four-

 year university because I have a friend, they told me that its harder, math is hard over 

 there. You don't have the same quality time with your professor since here in 

 [institution], it's smaller classes. Over there is bigger classes. So, they always advise me 

 to take the harder classes here in [institution]. Take as much classes as you can here and 

 then you can take the ones that you need in a university 

 Alice, a pre-transfer AS student, expressed disappointment and frustration when she 

decided to drop a mathematics and science course. Alice felt that her community college did not 

offer sufficient resources to help and received little guidance from the course instructors. Alice 

described the toll that making the decision to drop the courses had on her emotionally and on her 

transfer timeline. 

  I'd kind of had a little bit of a breakdown because I was just so upset with myself that I 

 didn't understand and that I wasn't doing good, because I love math and I wanted to be a 

 math teacher, and so it was just embarrassing for me. And so I had to drop those two 

 courses, and that really put a damper on my timeline because now I'm having to go in the 

 summer to take those two courses again after this semester. And so that kind of hurt a 

 little bit. But other than that, I'm back and I'm trying again. 

 STEM rigor is evident, and the additional layer of being someone who holds identities 

that are underrepresented within STEM creates a deeper complexity. This is highlighted within 
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classroom settings. The following subtopic will provide more details on the impact of isolated 

identities within STEM courses. 

Isolation within STEM Classrooms 

 Participants noted some of their identities as impactful on feelings of isolation within 

STEM classrooms. Gender identity connected with transfer and STEM identities surfaced in 

classroom experiences. Although present among all participants, the degree of saliency and their 

meaning-making capability was on a spectrum. Varying among major type, gender identity was 

either closer to, or further from, the core of identity self-perception importance in the context of 

educational experiences.  

 For some women, coursework was rigorous at first, but once the shock to the system 

settled, they felt very comfortable academically. Construction management major, Mia, was able 

to articulate her identities as they relate to classroom experiences. Mia’s gender identity of being 

a woman, African American, bisexual, and a mother were very important to her. Mia’s strong 

connections to her identities as a construction management major are evident.  

 I'm in the construction management program. That's very male dominated. Very cis, 

 hetero, male. White, male dominated field. And even in my classes, that's mainly what 

 you see. And I don't think that I'm any less than any of them. They sit there looking 

 confused all the time. And it's crazy how... And I don't think that, not saying that they 

 probably already had this notion of what I am, but it's just really funny seeing me sitting 

 there. And I know that I'm not what they're used to sitting there. And, so I hold those 

 identities true. And I keep those identities everywhere I go. 

 Other participants also found that within their classrooms they felt judged as a woman for 

being in the space. This perceived judgment was evident with Lilly, a pre-transfer information 
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technology major. Lilly is an older non-traditional student who is a mother of five adult children. 

As someone who already is professionally in the information technology field, she spoke about 

experiences being a woman from both professional and student lenses.  

 In the IT and security, and cybersecurity field, there's a lot of people that just have an 

 expectation that you know a certain thing. And being a woman also, I hate that this is a 

 real thing, but I have come up against a lot of, especially my work as well, just people 

 that would like to talk up here and not give you an answer that is helpful. 

 In addition to feeling course work rigor, for women of color in STEM, the intersection of 

multiple identities and the influence on post-transfer classroom experiences exists. In Sara’s 

situation, she was not only the only woman, but also the only Hispanic/Latinx person in her 

aviation program. She expressed concern when she realized that she would be the only woman in 

her cohort. By the time Sara participated in the Y2 interview she switched from her double major 

in aviation and business management to just business management, but here she shared thoughts 

about when she initially transferred and was in the aviation major.  

 I honestly felt like kind of scared a little bit because I was like, oh shoot, I'm the only 

 woman and I'm afraid they might be discriminate of me sometimes or like, yeah like they 

 won't really like take me too seriously or anything like that. But I guess like the teachers 

 they kind of like recognize me like being always in class, never missing a single day, 

 always getting my work done. But like I kind of felt like nervous a little bit cuz I was like 

 the only girl and I felt like I was doing it alone instead of like, cuz like for me I feel like 

 if it was like another girl like uh, it would be much easier to talk about, Oh did you do 

 this homework? Oh like you know, are here. And then like all the other classmates, they 

 were kind of like friends with each other but not really friends. They were like in the 
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 wrestling team so like they were all like knew each other and I didn't really feel like I 

 knew them. Yeah. So I felt kind of like a little bit shy talking to them. 

 Sara recognized her uniqueness and what her presence meant for the aviation program. 

By being a woman in her major, Sara believed that alone could challenge the social view that 

aviation is an industry for men. The isolation of being a woman in an aviation program, coupled 

with feelings of course rigor lead Sara to develop friendships with women in other majors. She 

did not have other women support systems while she was an aviation major, but had developed 

relationships with others on campus in different majors through participating in university clubs 

outside of her discipline. 

 The impact of racial identity and the intersection of gender was important for two of the 

women in life science majors. Beth, a health science post-transfer student in an online bachelor’s 

degree program, and Liz both discussed that they are one of the few African American women 

students they see in their STEM classes. A commonality among Beth and Liz was their 

perspective on the importance of broadening participation in STEM. Beth shared her thoughts on 

the importance of outreach to younger students as a way to “shed light on other careers” with a 

STEM focus. She also made suggestions as to how to connect STEM subjects, like mathematics, 

with real world situations to draw more students in. Beth discussed the importance of outreach to 

middle and high school students because “they’re most influential at that time.” 

 During Liz’s interviews, she spoke broadly about the impact of representation and the 

power of feeling like you belong, and made the connection between those two concepts in a 

STEM classroom environment. Liz was in high school when she witnessed Kamala Harris sworn 

in as the Vice President of the United States and it brought her joy and optimism to see a biracial 

woman like herself in a position of power. At the same time, Liz commented on that she often 
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feels that she is isolated as the only one in academic spaces that hold her identities. Liz is 

interested in pursuing environmental biology and commented on how she does not see many 

people who look like her. For Liz, the lack of representation is a motivator. She has felt in the 

past that there are people that have wanted to push her out of STEM spaces, but that gives Liz 

incentive to persevere. Liz describes the sense of motivation coupled with frustration. 

 So, I mean it's encouraging, but it's also heavy because once you're there, a lot of people 

 are probably going to be like, what is she doing here? But yeah, no, it's encouraging, but 

 at the same time I'm like, I don't see anyone else like me in this room and that's 

 horrifying. 

 Liz’s experiences as one of a couple of women of color in STEM classes has been a 

driving force behind her interest in being a trail blazer for the next generation. As an older sister, 

she has a desire to be a role model to her sister. Liz encourages women of color in STEM who 

are current community college students to not let anyone “push you out of the room” and to be 

resilient, even at times when you feel challenged by instructors or fellow classmates. She also 

shared the advice to other women in STEM to reach out to each other and network as a group. 

 Women of color in STEM who transfer from community college encounter difficult 

courses in addition to often being the “the only” or “one of a few.” For some, being “the only” 

was in reference to their gender, for others it referred to their gender and other identities they 

held. The intersection between their gender and other identities that are historically 

underrepresented within STEM contributed to their feelings of isolation in classroom 

experiences. Gender identity and classroom experiences was most impactful on the women in 

PEMC and life science majors.  
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The Loss of Personal Connection Post-Transfer 

 Reflecting on the benefits to attending community college, a common thread that weaved 

in participant descriptions included feeling of comfortability and ease. In part, this can be from 

being close to home and having the proximity of familiar support, but there are also built in 

features within the community college that creates a comfortable environment. For example, the 

small class sizes at community college were described as “huge advantage” by post-transfer 

student Jill. The small sizes of classrooms provide the opportunity to get to know the instructors. 

The smaller size gives space for a sense of community. Upon transfer, participants described a 

new environment with a period of adjustment. Initial feelings were of a sense of loss of personal 

connection and thinking about if it would have been easier if they started directly into their 

bachelor’s degree program and bypassed community college. For pre-transfer students, when 

they spoke about foreshadowing post-transfer adjustment, there was overlap with what post-

transfer students described. In addition to what was an initially surprising loss to personal 

connection, there was also shared experiences of forming post-transfer connections.  

Experiencing and Anticipating a New Environment  

 The culture of a community college can really differ to bachelor’s degree serving 

institutions and the post-transfer participants in the study felt the shift. Transfer students entered 

their post-transfer institutions without a built-in social network. The initial lack of personal 

connection, coupled with minimal transfer student supports at the institution, left a shared feeling 

of a surprising loss of personal connection. Some participants wondered if they went directly into 

a bachelor’s degree program if they may have bypassed this feeling of loss of personal 

connection because they would have had been in the position to build that starting their first year. 

Additionally, with the COVID-19 pandemic in the backdrop, some study participants went from 
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being in fully online classes due to the timing of the pandemic, and then entered back into the 

classroom post-transfer. Jane provides an example of this. She thrived off online learning, 

enjoying the individualized pace and found that it helped her with her disabilities, but described 

it as “I haven't had like the proper university experience, I would say in terms of being extremely 

social with classmates and stuff.” Both in the online and in-person classroom space, Jane felt the 

pre-transfer, smaller environment, was more personable. The smaller classes foster more peer-to-

peer and faculty interactions. Maya noted that community college classes allowed for critical 

thinking and more classroom discussions that she was not experiencing post-transfer.  

 Pre-transfer students talked optimistically about transfer success in regards to anticipated 

credit mobility, but in terms of experiences, there were shared feelings of anticipating differences 

and perhaps a lack of personal connection post-transfer. For example, Charlotte talks about the 

unknown after transfer compared to her current experiences at community college.  

  Smaller class sizes and being able to build a connection with every person I've had as an 

 instructor has been pretty interesting. I don't know if I'll have that experience at a four-

 year university, but that's certainly been my experience at [community college]. 

 Similarly, Liz, who is optimistic about post-transfer adjustment, also pondered what the 

connections will be. Liz had a very strong and positive experience in her community college, that 

provided very good classroom support and external opportunities in STEM. 

Making Post-transfer Connections  

  The participants described shared feelings of isolation post-transfer, but also shared how 

they overcame that and made social connections. The essence of personal connections that were 

developed was a commonality among the post-transfer participants. For some women, the 

personal connection came from other students who shared similar social identities, both inside 



111 
 

and outside their major. This was described by Sara and Maya. As the only woman in her 

program, Sara participated in several clubs outside of her major and developed connections with 

women that way. For Maya, as an international student since high school, Maya did not have 

many peers or friends that shared her nationality. After some time, post-transfer, she found a 

very strong group that provided a personal connection. 

 I would say it's definitely fun to, um, know girls in STEM fields that you don't feel like 

 the only, the only one and also some, um, female Chinese international students, because 

 like most of us are only child. And I think they're just a lot more we can talk about as, 

 you know, the only, you know, girl in the family, but we're, we're, we're very far from 

 our family since a young, since young age. 

 In this situation, she found connection among other Chinese international students who 

were at the university during the summer. "I finally felt like, okay, now I feel like I know people. 

And since, um, I took more major classes, started seeing more familiar faces." Although Maya 

entered her post-transfer institution with feeling alone, after some time she met several other 

Chinese international students, both within and out of her major.  

 The establishment of a personal connection can come in different ways and take time to 

develop. Common with transfer students, many of the women in the study had outside 

commitments such as children, having a partner in the military who was often traveling that left 

them as the sole person to be responsible for home life issues, and working while in school. 

There were also women who were adult learners. Although there was differing social identities, 

the essence of a loss of personal connection from changing to a different type of educational 

institution was a common presence. It was also a shared commonality of overcoming the loss of 

personal connection and developing new ones. This sometimes came as supports within a 
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classroom, involvement in a club, or in Liz’s case, her research lab promoting connection among 

fellow lab mates. Discussion on the role of social networks will be explored in the last theme that 

will further develop the importance of personal connection in the form of support.   

Feeling Behind and Other Perceived Roadblocks for STEM Transfer Students 

 The sense of feeling behind and the identification of perceived roadblocks as a transfer 

student was a shared commonality among participants, regardless of being pre- or post-transfer 

status. Post-transfer students were able to speak directly to their credit mobility outcomes, 

whereas the pre-transfer students were only able to speak to their anticipated outcome. In 

addition to credit mobility, pre-transfer and post-transfer students think about pre-requisites 

completed at community college or waiting to take until post-transfer. Some students prefer 

taking as many pre-requisite courses at community college, but unfortunately there are 

sometimes misunderstandings of anticipated coursework transferring. For post-transfer students, 

the sense of not feeling prepared by coursework completed at community college was a shared 

experience among some participants.   

Credit Mobility Concerns 

 Satisfaction of credit mobility can vary, but for many students in STEM majors who start 

at a community college, they experience credit loss. The level of concerns around credit mobility 

differed between pre- and post-transfer participants. For some, the credit loss is not considered a 

disappointment. For example, pre-transfer computer science student Charlotte spoke in 

confidence that 43 of 70 credits will transfer and she was very satisfied with that. As a STEM 

student in computer science, she felt that she needed to take computing courses at community 

college that she was aware would not transfer but felt they would better prepare her and she did 

not have regret of the future credit loss. The other pre-transfer students (Alice, Jane, Lilly, and 
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Liz) felt positive about credit mobility satisfaction, but also were anticipating feeling behind 

once they transferred. Charlotte described how she feels about transferring into her bachelor’s 

program as, “I’m nervous because it feels like I’m starting over at this point.”   

 The unexpected lack of credit mobility was a shared experience across many post-transfer 

students. Eve, a polymer and color chemistry major, found out post-transfer that a microbiology 

course she took at her community college would not meet her major microbiology pre-requisite 

requirement.  

 Sara transferred from her community college into an aviation major at a small private 

university. Sara was disappointed when she found that only 22 of her 60 community college 

credits transferred. Sara’s feelings of helplessness were expressed in her Y1 interview. 

 For me, I didn't talk to anybody because I was like, since they can't transfer anymore 

 classes, I don't know what I could do to make them transfer more classes. Or if I talk to 

 them, I think, will they transfer? I don't think they will transfer anymore classes. So, I 

 was like, no, I kind of gave up at then. 

 During the Y1 interview, Sara shared feelings of disappointment about a mathematics 

course that did not automatically transfer into her bachelor’s degree. Sara planned to wait to take 

that particular mathematics course in her senior year. At the time of the Y2 interview, Sara gave 

an update on the mathematics course. Through resiliency, persistence, and self-advocacy, the 

registrar’s office removed the mathematics course requirement and allowed Sara’s community 

college mathematics class to satisfy the requirement.  

 In this study, findings supported that credit mobility was a considerable consideration for 

the participants when selecting courses at the community college, but for some post-transfer 

students in PEMC majors they felt satisfied with their credit mobility even when not all courses 
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transferred into their bachelor’s. Olivia, a post-transfer electrical engineering major, and 

Charlotte a pre-transfer computer science major, both took computer science classes at 

community college that they knew at the time would most likely not transfer. Olivia went into 

taking a computer science class with the knowledge it may not transfer, but at the time was not 

sure what major she would pursue. Charlotte, who had plans to transfer into a computer science 

bachelor’s program explained why she took a software development course that she knew would 

not transfer into a bachelor’s degree. 

That was a really good choice especially if I’m going to be a computer science major 

because I don’t think there are a lot of coding classes at [institution], not in general like 

that. So, I think that was a good choice. 

 Directly connected to credit mobility was the idea of preparedness for post-transfer 

classes. The unknown of course rigor post-transfer left women with trying to strategically think 

about at what institution was it best to take what course. Starting in community college offered 

several benefits, but for some, post-transfer experiences left them with feelings of being 

underprepared for their major.   

Not Sufficiently Prepared  

 A commonality among the participants in PEMC-STEM as it related to courses and credit 

mobility was experiences of challenges and barriers. Challenges included the differences in 

course difficulty between experiences at community college and a four-year university. To 

further impact that, some women experienced a barrier to support within the classroom from the 

change of a smaller class environment to large classroom experiences upon transferring. An 

example was Mia. Mia, a post-transfer construction management major, had a hard time 

adjusting to her post-transfer university. She felt that her community college curriculum was 
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easier, and that her study habits from her community college did not sufficiently prepare her to 

keep up within her post-transfer program. As I explored life science STEM major course and 

credit mobility experiences, the participants also shared stories of challenges and 

disappointment, but there was lesser common experience that came through as compared to 

PEMC-STEM students.   

 Harper, a post-transfer exercise physiology student, had a different approach to enrolling 

in science courses while at her community college. Harper was cautious about course selection 

as a pre-transfer student when she was attending community college due to fears about credit 

mobility into her four-year degree program. Unlike Jane, whose approach was to take to her 

mathematics courses at community college, Harper focused on taking general education classes 

at community college that she felt confident would transfer. Harper did not have associate degree 

aspirations prior to transfer. Although satisfied with the credit mobility post-transfer, in hindsight 

Harper expresses some regret not taking science courses while at community college.  

 I would've taken a few of my sciences there, like my anatomy and physiologies, some of 

 my chemistries, some physics, things like that. Or I would've tried to break them up a 

 little bit. But I learned that if you took one anatomy and physiology at say [community 

 college] you have to take the other one there. Whereas if you took one chemistry at [four-

 year university], you had to take the other chemistry at [four-year university]. So that's 

 why I tried to not do all my sciences because I wanted them to come from the same 

 college so I wouldn't have to transfer them, or get stuck when they wouldn't transfer. So 

 that money didn't feel like it was wasted. So, I wish I had done some more of my sciences 

 at [community college]. 
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 For Liz, a pre-transfer AS student interested in environmental and natural sciences, she 

felt that her community college did not offer enough higher-level biology classes. Outside of a 

microbiology course, Liz found that there were not many other course offerings in that 

discipline. When sharing what advice she would give to community colleges, she recommended 

to shift their focus to curriculum for transfer intention degrees over work force training 

programs.  

 Alice, Jane, Harper, and Liz shared their reflections on course work and challenges that 

they each uniquely experienced. Alice and Jane shared their experiences in science classes at 

community college that they found challenging and their experiences took a toll on their 

emotions and transfer timeline. Harper approached her science courses differently and decided to 

wait until post-transfer, but she was not fully confident in that choice. Whereas, Liz was seeking 

out higher level life science courses in her community college, but felt there were not enough 

offered. Similar to PEMC major, the participants in a life science major shared stories of 

difficulties with courses. The subset of behavioral science majors had a very different 

experience, particularly on satisfaction with credit mobility.  

Can’t Do it Alone: Leaning on Support Networks for Success 

 The commonality of transfer students leaning on support through social networks was 

present among all participants. The type of support went beyond academic and institutional 

knowledge supports. Financial, motivational, and emotional supports were identified as having 

positive impact on the transfer journey. In this study, the women talked about significant 

influences in their academic journeys that included family, friends, and educators. First-

generation college students had unique support needs that were shared by over half of the 

participants. As women of color in STEM, there are additional barriers to success which makes a 
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strong support system both in and outside of the classroom significant. Pre-transfer student Liz 

articulated the unique experience for her as a woman of color in STEM. She provided a narrative 

of how she sees her support in STEM that I felt several of the participants shared similar feelings 

through their own stories. She spoke of how she often feels supported within the STEM 

community, while at the same time has overcome times of challenges through her optimist 

outlook. Liz shared her thoughts, “I feel like wherever I go, people in the field want to see me 

winning. Either they want to see me winning or they hate that I’m there, but most of the time it’s 

the first option.” The following sub-themes will focus on different types of support available that 

the women leaned on to position them to keep “winning” within their educational journey. 

Educator Support 

 The necessity of support from educators in transfer decisions and processes was present 

for all, but also varied in degree. Over half of the participants identified as first-generation 

college students and that identity often factored into who those students went to for educational 

supports. As a first-generation college student, Emma sought out support from teachers both at 

her early college and her current instructors in her four-year university. She leaned on educator 

supports because “they’ve all went to college, they know what it’s like, and they’ve all been able 

to listen to me and provide me the best support as possible to me.” 

 Educational supports also came in the form of early education experiences with 

educators. Nine of the participants (Jill, Maya, Sara, Charlotte, Olivia, Alice, Harper, Jane, and 

Liz) mentioned educators as having significant influence in STEM educational choices. Jane’s 

experience with a high school veterinary assistant teacher gives a strong example of the power of 

personal connection and decision making. Jane’s experience after being admitted into a high 

school magnet program for veterinary technician and her interactions with a particular teacher 
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changed the trajectory of her post-secondary academic direction. Jane originally had an interest 

in criminal justice, but the exposure to veterinary science led Jane to become a certified 

veterinary assistant and decide on being a biology major. This positive experience in high school 

not only influenced post-secondary education choices, but also was the start of Jane making 

educational choices that will get her closer to her veterinarian career goal. Jane credits her 

teacher for helping her get through biology, a subject that Jane noted having particular troubles 

in.  

 Another prominent example of educator support was with Liz and her experience with a 

community college earth science instructor. The support she received from her instructor kept 

her excited about being in STEM, had an influence in the type of major she plans to pursue post-

transfer, and connected her with a summer internship program at a maritime museum. The 

support from this community college educator canceled out the negative feedback she received 

from a high school chemistry teacher.   

 The support from educators for students who identify as a first-generation college student 

was present. Another type of support that was less of a commonality, but of importance to 

mention, was support from educators who were also women. For example, Maya often expressed 

doubt in her ability to be a strong statistician, but she talked about how encouraging it was to see 

women as some of her statistics professors.  

 They're women, it's encouraging. And I think also impressive to see them teach those 

 really hard courses and being just a very brilliant statisticians as women. For sure, I think 

 as students, when you sit there, you can just be like, they're so capable of doing the same 

 thing and they also earned their place and most of them are very helpful. 
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 For some women, they shared their feelings of wanting more support from women who 

are in STEM. Notable examples included Beth (Y1 and Y2) and Charlotte (Y1) who gave 

examples of how they contribute to providing motivational and encouraging support for future 

STEM students. Both shared thoughts around the importance of introducing young women to 

STEM. Beth talked about how she does not see many other African American women in STEM 

education, but notes “we’re out there, and I guess the best thing that we can do is to continue on 

and spread light to STEM programs.” She continues to go on and speak about the importance of 

reaching young women of color in middle school and high school as a way to broadening STEM 

participation. Her ideas of outreach to younger women is in essence the highlighting the value of 

providing girls with early exposure to STEM.   

 As part of her on campus employment at her community college, Charlotte is doing just 

that. She works on STEM events for middle and high school students and is directly providing 

experiences that contribute to STEM capital gain. Charlotte has found that there can be 

reluctancy from younger students to talk about STEM, but she is very conscious of the 

importance to speak to them about STEM opportunities. Here Charlotte describes why she goes 

out of her way to talk to middle and high schoolers about STEM programs at community college.  

 In those experiences that I've had, it's been really important for me to seek out students 

 that are female and also other ethnicities to talk to about STEM. Not a lot of people that 

 look like me are into STEM. I think that's something that I think it should change, and I 

 think there should be more diversity in STEM fields. 

 As an adult learner, Charlotte had a confidence in talking about her experience of her 

gender and race in connection with her major choice in community college. Several of the 

participants made a linkage between social identities they hold and the supports received from 
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educators. Some also articulated the supports they would like to see more from educators who 

hold shared identities.   

Family and Social Support  

 Overwhelmingly, participants’ family members and some close friends were identified as 

significant influence on their educational journeys. The influence did not necessarily mean 

academic support. For some, the influence was from emotional and motivational support. For 

Maya and Sara, their parents played a part in motivational and financial support. In Charlotte’s 

social network, her fiancé is a significant influence on her transfer journey, as he is experiencing 

it at the same time. With both herself and her fiancé having transfer aspirations she said that they 

have, “been comparing notes as far as transferring and what’s required and what we need to do.” 

Emma spoke about only having a few family members, most notable two of her cousins, to 

discuss college plans. As a first-generation college student, her cousins were the only others in 

her family that pursued bachelor’s degree and were able to give Emma the support and 

motivation to keep persistent at times when the weight of being a bachelor’s degree student was 

particular challenging. 

 International students in the study, Olivia and Maya, discussed the influence of their 

parents on their educational choices. Olivia, a post-transfer electrical engineer major, found her 

family network to be very impactful on her choices. In particular, Olivia’s parents were 

significant in her initial educational decisions. Her parents wanted her to receive her post-

secondary education in the United States and did the community college application on Olivia’s 

behalf. The community college was chosen in part for its proximity near family in the United 

States. While exploring post-transfer institutions, Olivia also relied on a cousin who previously 

attended where she ultimately transferred. Maya’s parents also suggested for Maya to study 
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outside her home country. Her parents, who work for universities, counseled her on her decision-

making processes. In addition to family support, post-transfer Maya spoke to other international 

students who also transferred from community college who she found to be helpful sources for 

information, provided her a social network, and grew to become a major part of her social 

network to lean on. 

 The participant’s social networks contributed to transfer and STEM social capital. These 

forms of capital drew the women in STEM and also contributed to positive skills gained for 

transfer student success. Social networks come in the form of educators, family, and friends. 

Social networks are part of contextual influences that have influence on identity development 

meaning-making capabilities.  

Support Strategies within Community College 

 As much as individuals, for example family members and educators, can be impactful on 

educational decisions and provide supports during the educational journeys, higher education 

institutions also create ways to provide support to students. This type of support may come from 

specific offices that offer programming for academic and study skills support. In the Y1 

interview, the question was asked “What are some sources of information you have used to learn 

about your transfer options or the transfer process?” This question elicited responses that 

described supports from academic related courses (ACA) and on-campus programs, for example 

the United States Department of Education funded TRIO programs. 

 A common thread among participants was the supports embedded in community college 

that leveraged their transfer planning and transfer success for the post-graduates. For example, 

Liz and Beth, were both in the TRIO programs offered at their community colleges. As 

participants in TRIO, both women shared examples of transfer student capital that was acquired 
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through TRIO. Liz talked about how her TRIO advisor provided support that fostered her 

success. The advisor helped her explore post-transfer institution options. Liz’s TRIO advisor 

would share resources such as virtual tours of bachelor’s degree serving institutions. Beth also 

credited her time in the TRIO program to helping her explore post-transfer institution options. In 

addition to assisting Beth gain knowledge of the transfer process, she also had access to extra 

help with studying that contributed to transferable study habits post-transfer. 

 Community College students in North Carolina have the opportunity to enroll in an ACA 

course. ACA courses have a direct impact on providing transfer student capital. There are ACA 

courses designed for student support for to aid in preparing to transfer. In Y1 interviews, eight of 

the women (Mia, Alice, Liz, Harper, Jane, Sara, Emma, and Jill) shared their experience with an 

ACA course. When reflecting on her experience with ACA, Liz shared that the course “helps 

you get your mind straight, and helps you really narrow down what you want to do.” Another 

form of support Liz received from her experience with ACA was skills on how to communicate 

with professors through email from an exercise in the class where students had to “write a proper 

email to a college professor.” Harper also shared that ACA contributed to her exploring what 

post-transfer institution would be a good fit and also with her long-term career goals.  

 ACA courses also provided participants an environment to set goals that some women 

found to be a useful type of support. For example, Emma found ACA to be helpful in goal 

setting and gaining practical transfer capital skills.  

 It was very helpful. We spent a lot of time looking at universities and talking about our 

 plans during early college and after college. It was very helpful in looking at setting goals 

 for our self. We talked about how to budget and manage throughout college as well, 

 which was very helpful. 
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  Each woman held attributes of personal strength and resiliency that influenced their 

persistence. Additionally, the impact of support from others in connection to their success, shone 

through the narratives the participants provided. Support comes in different forms. For some, 

supports from within their educational setting was vital to their success. Support structures 

within community colleges helped the participants feel more prepared to both make transfer 

decisions, such as exploring institution types, and prepare for transfer. Family support was 

equally important and came in different forms. For some women, they sought support from 

family members who experienced the transfer experience, or were current students too. Others 

leaned on family for financial support, such as living at home while in college, or help with 

tuition costs. The overwhelming support shared was the motivational and emotional support that 

kept participants going in times of stress and moments of doubt. For some, a commonality was 

the intersections of identities, between gender, race, and first-generation and how that influenced 

who they found to be a strong support. 

Summary  

 A post-intentional phenomenological approach, in tandem with the use of the RMMDI 

theory as a guide, gave me the opportunity as a researcher to explore in depth the individual 

experiences the women had in STEM within the context of transfer experiences. The longitudinal 

nature of this study further supported the use of the RMMDI, as a way to explore salient 

identities and draw connections between contextual influences and identity self-perceptions. The 

timespan between Y1, STEM, and Y2 interviews permitted me to explore my research question 

around social identities and how they inform STEM-related experiences for women of color in 

STEM majors. Contextual influences are fluid and as they change so can the self-perception of 
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ones’ identities. How individuals self-perceive their identity can play a pivotal role in the 

academic direction one choses.   

 Chapter 5 will provide a summary of each emergent theme and a discussion on the 

relationship between the themes and posed research questions. In addition, the next chapter will 

discuss recommendations for future research and share ideas on how these findings can 

contribute to recommendations to higher education professionals who work with women of color 

transfer students in STEM.   
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CHAPTER FIVE: DISCUSSIONS, RECOMMENDATIONS, AND CONCLUSION 

Summary of Findings 

 In this study, I focused on women of color and their unique experiences as community 

college transfer students in STEM majors. There are few studies that have addressed specific 

experiences of women of color in STEM and community college transfer (Allen et al., 2022; 

Jackson, 2013; Reyes, 2011). Fourteen women who were participants from a larger study on 

transfer experiences in North Carolina provided interview data that were analyzed for this study. 

Out of the 14 participants, six women participated in a STEM-focused interview that was 

specific to this research project. Through receiving the narratives of six women over the course 

of three different interviews (Y1, STEM, Y2), I attempted to contribute to this unique research 

and provide additional qualitative data on the subject of transfer experiences connected to 

women of color in STEM. In this chapter, I will discuss my five key finding that include (1) the 

internalization of community college stigma, (2) blindsided: post-transfer rigor, (3) the loss of 

personal connection post-transfer, (4) feeling behind and other perceived roadblocks for STEM 

transfer students, and, (5) can’t do it alone: leaning on support networks for success. I identified 

and developed subthemes that were embedded within each thematic finding. Whereas the 

thematic findings highlighted the broader shared essence of experiences within transfer 

experiences, the subthemes allowed for exploration of specific commonalities within 

experiences. Lastly, this chapter includes a summary of my analysis of the participants’ self-

perceptions on identity and meaning-making capability guided by the RMMDI. 

 At the outset of designing the study, I anticipated the use of Crenshaw’s intersectionality 

as a complementary framework to the use of RMMDI. Participant interview data highlighted 

multiple identity experiences, and the intersection of identities in general, but did not shed 
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insight into centering systems of power in higher education and how women of color are situated 

within these systems. In the end, I explored the individuals’ multiple identities, and the self-

perceptions on identity and meaning-making capability. The exploration of contextual influences 

in the form of the environments in which the women grew-up, their family, and K-12 education 

was done. The consideration of the impact of contextual influences on identity development is in 

alignment with the RMMDI framework (Abes et al., 2007).  

 In this chapter, I discuss the connection between my findings and prior literature. I also 

make note of when I found gaps in the literature and how this study, and future studies, can 

continue to contribute to the subject. Additionally, I discuss literature on transfer student 

experiences and relate that to literature specific to women of color in STEM, and further show 

how this study contributes to limited empirical research on the lived experiences of women of 

color STEM transfer students.   

Discussion   

The Internalization of Community College Stigma 

 In this study, descriptions of stigma and doubt over choosing community college as the 

entry into higher education came out in several of the interviews. This phenomenon led to a 

shared essence of the connection between transfer experiences and stigma. Jenkins (2014) 

defined stigma as “the gap between the virtual and the actual, and the shame that attaches – or 

would attach – to its discovery by others” (p. 97). There were nuanced differences between the 

type of stigma the women felt. For some, their own preconceived idea of what going to 

community college means and the fear of it being discovered or judged by others was their 

internalized stigma. This was evident with the high achieving students. The choice to start at a 

community college left them feeling doubt in the decision and questioning how others may 
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perceive it. The shared essence of stigma was found as the participants grappled with going to 

community college for varying stigmatized reasons. For some of these women, they had applied 

and been admitted into a bachelor’s degree program, but landed in community college for mainly 

financial reasons. There was a sense of “missing out” by not going directly into a bachelorette 

degree program that contributed to feelings of stigma. For some, the close proximity to home 

was a benefit of community college, whereas for others it was a drawback and contributed to 

feelings of shame and stigma.  

 The findings in this study were similar to what Shaw et al. (2019) discovered in their 

qualitative research on stigma and community college transfer students. Shaw et al. (2019) also 

noted a range of uncertainties that transfer students face when transitioning into a bachelor’s 

degree program that lead to feelings of stigma. This included stigmatized feelings about 

academic ability post-transfer, credit mobility, and a change in their living situation (Shaw et al., 

2019).    

 Abes et al. (2007) describe a “relationship between social identities and the core of 

identity” (p. 6). Depending on the individual, differing social identities one holds can be closer 

to, or farther from, the core identity (Abes et al., 2007). I found that gender identity connected to 

feelings of stigma for some women in the study that indicated their gender identity was closer to 

their core identity in the context of classroom experiences. The participants were often one of a 

few women in their classes which added to their feelings of stigma. In addition, I found the 

intersection of marginalized identities further compounded feelings of doubt and stigma. The 

findings in my study support and are similar to Reyes (2011), who found that women of color in 

STEM classes are often the only or one of the few and that results in feelings of isolation. The 

intersection of being a transfer student with marginalized identities put the women in experiences 
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where they encountered peers and instructors who do not think they have been prepared by their 

previous course from community college (Reyes, 2011).   

 In addition to academic and gender related stigma women of color transfer STEM 

students faced, I also discovered that first-generation college students encountered social 

stigmatization for choices that differed from what their family members have made. I found that 

there was a dichotomy between family members providing the motivational support while at the 

same time having the sentiment of not understanding choices that went against what other family 

members have done. Dika and D’Amico (2016) examined how there is a large institutional 

enrollment of first-generation college students and compared the experiences of first-generation 

students in STEM and non-STEM majors. Characteristics of first-generation college students 

include that they are more likely to be transfer students and hold a racial identity that is 

historically underrepresented in STEM (Dika & D’Amico, 2016). Previous studies on first-

generation college students in STEM majors reinforce the importance of academic supports to 

this population’s retention and persistence in STEM (Dika & D’Amico, 2016). In London’s 

(1989) groundbreaking research on first-generation college students “breaking away,” interviews 

disclosed that educational mobility among first generation college students does provide a gain, 

while also a “loss of a familiar past” (p. 168).  

 In this study, some of the first-generation college students found themselves in a position 

of defending how challenging their coursework was and feeling that they had to justify why they 

had to spend so much time on it. This led to needing to explain their decisions to not enter the 

workforce full-time and pursue an education first. Although this type of stigma is not necessarily 

the type of stigma related to community college as previously conceptualized (Turk, 2019), I 

found that it was a common thread among the first-generation women in this study that was 
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significant and adds to another complexity to the experiences for first-generation college 

students.   

Blindsided: Post-transfer Rigor 

 A common thread among the participants was the perceived rigor of STEM courses. 

Some pre-transfer students in this study already had challenges with academics in STEM courses 

that left them with changes in their transfer timeline and feelings of doubt. There were also 

differing perceptions of course rigor depending on their STEM major. The post-transfer students 

in this study referenced feeling challenged by the coursework and being in a new classroom 

environment. Participants who took their STEM prerequisites at community college did report 

not feeling as prepared by their prerequisite classes.  

 There are similarities in what I found with prior research on post-transfer course rigor 

compared to classroom experiences in community college. My findings supported previous 

literature on how in general, post-transfer students enter into what they perceive to be a more 

structured and rigorous curricula (Wang, 2020). Upon entering a new institution, the post-

transfer atmosphere also comes with a different pace, differences with faculty support, and a new 

classroom context compared to their community college experience (Packard et al., 2011). Bahr 

et al. (2023) honed in on institutional differences, over the actual rigor of classes, and argued that 

it is not that community college classes are not rigorous, but rather additional institutional 

changes add to the feelings of post-transfer rigor. 

 As my findings supported feelings of unpreparedness, prior research has explored the 

responsibility of the community colleges and post-transfer institutions to address how they can 

minimize barriers and leverage community college experiences. Bahr et al. (2023) found that the 

challenges of the new environment do not equate to community colleges not sufficiently 
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preparing students for post-transfer in STEM. For example, transfer students who did not take 

their pre-requisite course work at the post-transfer institution found classes difficult because their 

instructors taught in a manner that assumed all students took their pre-requisite requirements at 

the same institution (Bahr et al., 2023). This notion left transfer students having to do additional 

work to understand references that they were not familiar with due to taking their pre-requisites 

at community college (Bahr et al., 2023). In my study, I did not know if faculty made the same 

assumption that most students took the prerequisite course work at the same institution. I did find 

that for many of my participants, they were one of many transfer students in their classes. 

Although my findings differ from Bahr et al. (2023), I do think their research findings on faculty 

assumptions on students is valuable and worth further exploration in transfer study research.   

 My study explored women’s experiences and the saliency of gender identity in STEM 

classroom experiences and challenges in the classroom. Participants were in a range of varying 

STEM majors and I found that the salience of gender identity and classroom experiences differed 

among the different type of STEM majors. My finding is similar to prior research on the nuanced 

differences across STEM majors. Depending on type of STEM program, some fields strike a 

greater gender-balance over others (Bonham & Stefan, 2017). Bahr et al. (2023) believe that 

there would be benefit in more research on both race and gender experiences of STEM students 

as a way to better “identify strategies to facilitate STEM degree attainment via transfer” (p. 586). 

This study is attempting just that, by looking at intersections of identity and impacts on STEM 

classroom experiences.  

The Loss of Personal Connection Post-Transfer 

 There is a sense of comfort and connection for students at community college. That was 

the common sentiment of the participants in this study as they reflected on their experience at 
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community college. Community colleges are often close to home and offer an atmosphere that 

promotes personal interactions with peers and instructors. Proximity to home continued to be a 

priority for many post-transfer students, but other participants were selecting the best option 

regardless of geography, while pre-transfer students were still weighing options. For post-

transfer students who selected a university near to their home, in general, they still encountered 

cultural differences in experience between what they had in community college and four-year 

institutions. In this study, the differences in norms (Jackson & Laanan, 2015) around the initial 

loss of personal connections was a shared commonality. For post-transfer students, they were 

able to speak from direct experience, whereas the pre-transfer students shared what they 

anticipated to happen after transfer. Although there was a shared experience and anticipation of 

personal connection loss, there was also a shared commonality of building connections post-

transfer.    

 STEM courses have a unique set of barriers that contribute to low participation rates for 

historically underrepresented groups. The experiences in STEM pre- and post-transfer can be 

different. Allen et al. (2022) found that community college environments promoted a positive 

STEM classroom environment. The smaller class sizes contributed to a favorable environment 

for students to have higher levels of peer-to-peer interactions. The culture of support from 

instructors and advisors has also been shown to be high at community colleges (Allen et al., 

2022). The issue is that high achieving students in community college, coming from a supportive 

institutional culture, does not equate to the same experiences post-transfer (Allen et al., 2022). 

Students in this study found larger classes challenging and that their post-transfer classes did not 

allow for as much communication between students within the classroom. This finding supports 
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what Reyes (2011) found over a decade ago that transfer students can feel “invisible” and “lost” 

in the large lectures (p. 245).  

 It is important to highlight that in this longitudinal study, only one woman (Sara) left her 

STEM major for a non-STEM program. Sara was the only woman and Hispanic person in her 

aviation program cohort. The peer relationships she forged were all outside of her major. For the 

other women in the study, they persisted in STEM and gradually formed new connections. There 

were examples of women participating in clubs and research experiences where they created new 

connections with peers. Outside of academic settings, other women found connections 

informally and those informal gatherings forged new relationships.  

 My findings on the lack of personal connections directly after post-transfer, the negative 

consequence that can have, and how building new connections formed positive relationships 

have similarities to findings from existing studies on STEM experiences. Prior research has 

found that the absence of community can lead to moving away from STEM (Ong et al., 2017; 

Rainey et al., 2018). Solorzano et al. (2000) explained how African American students 

experience the racial climate at their college. Findings indicated that informal gatherings referred 

to as counterspaces, among those who have shared social identities, contributed to positive racial 

climate on campus (Solorzano et al., 2000). Ong et al. (2017) continued to study the role of 

counterspaces and how these informal gatherings provide a safe space and a sense of belonging 

that filled a void missing from inside traditional university spaces. 

Feeling Behind and other Perceived Roadblocks for STEM Transfer Students 

 Across the STEM transfer participants, challenges that created roadblocks included credit 

mobility, academic, and social challenges in the classroom. A barrier that participants 

encountered was surprise in loss of credit mobility. Credit mobility, or the loss of credits or lack 
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of application of credits to major requirements, has a relation with successfully completing a 

bachelor’s degree (Hodara et al., 2017). The other roadblock I found was the shared feeling of 

not feeling academically prepared for the post-transfer courses in STEM subjects. For some, this 

was felt post-transfer, while some pre-transfer students anticipated the course rigor to increase 

once they were in their bachelor’s degree program.  

 I found nuanced differences in credit mobility satisfaction levels between different types 

of STEM majors. The participants in this study fit into three types of STEM majors: PEMC-

STEM, life science, and behavioral science. The PEMC post-transfer students experienced 

higher levels of credit loss and feelings of frustration post-transfer. Differing from PEMC and 

life science majors, the behavioral science students had extremely high satisfaction with credit 

mobility. The women in behavioral science programs reflected on their experience with transfer 

credits in their last interview that was conducted during last semester of their bachelor’s degree 

programs. As students who were completing their degree, they were able to talk about their 

complete experiences. This included having satisfaction with credit mobility, and a strong sense 

of belonging within their major classes. The roadblocks that these students experienced were 

personal challenges that surfaced along their journey in post-secondary education. Financial 

difficulty and setbacks related to disability were noted as roadblocks that had serious potential to 

hinder success.  

  My findings supported research on the importance of transparency in credit mobility 

policies. As community colleges and bachelorette serving institutions work towards increasing 

transfer policies to make credit mobility transparent, there still continues to be a significant 

percentage of students who experience credit loss associated with delayed completion (Hodara et 
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al., 2017). In this study, the experiences of a majority of the post-transfer students in PEMC 

majors align with this phenomenon. 

 Prior studies on articulation agreements provided me a context of the system my 

participants were part of. Participants in my study were all attending higher education institutions 

in North Carolina. North Carolina has statewide articulation agreements (D’Amico & Chapman, 

2018). Articulation agreements came out of a need from community colleges and four-year 

institutions to better support students with transfer and bachelor degree aspirations. Articulation 

agreements between community colleges and bachelor degree serving institutions provide an 

outline on course transfer policies for specific academic programs (Montague, 2012). The 

creation of articulation agreements was to help students in their success of both transferring into, 

and graduating with a bachelor’s degree. For the participants in my study, they still experienced 

unfortunate issues with credit mobility expectations. This aligns with what Taylor (2017) found 

that articulation agreements can be extremely hard to understand for the average community 

college student due to the complex language and how the sentences are structured in the written 

policy.  

 The second roadblock that the women shared was the sense of not being sufficiently 

prepared for post-transfer classroom experiences. Course-level difficulty and overall classroom 

experiences were explored among the differing STEM majors. Participants did not overtly 

disclose course grades, but several shared their experience with coursework in community 

college versus coursework within their bachelor’s degree. Cejda (2006) refers to the lowering of 

grades post-transfer as transfer shock. Reyes (2011) identified challenges for women of color 

transfer students in STEM and concluded that transfer shock was a notable factor that affected 

their unique experience. Reyes (2011) connected how transfer shock and isolation together 
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further exacerbated potential challenges. In this study, not all women described experiences of 

both transfer shock in tandem with feelings of isolation; however, for the women who did have 

that encounter, it did have significant impact on their sense of belonging and academic 

achievement. Participants who described course content challenges, but were in a supportive 

environment and interacted with others who shared similar identities, were better positioned to 

manage any negative experiences.   

Can’t Do it Alone: Leaning on Support Networks for Success 

 The final emergent theme was that educational journeys are not done in isolation, and 

that leaning on networks for emotional, motivational, academic, and financial support was part of 

success. Different types of systems, such as family, education, and environment, created unique 

support networks. Each participant in the study shared stories of their support network and the 

ways in which they leaned on them during various parts of their transfer journey. Several of the 

women started building their support network in STEM while in K-12; others found support 

while at community college in the form of classroom and programmatic supports. Support from 

family and close friends, often in the forms of emotional and motivational support, was a shared 

experience. Jabbar et al. (2017) found that nearly all Latinx students in their study named “words 

of encouragement” from family as a critical factor in academic persistence (p. 263). I also found 

this to be true for the participants in this study. In addition, my findings on the value of a support 

network are similar to previous research on transfer student capital (Laanan et al., 2010), STEM 

social capital (Saw, 2020), and the linkage with capital gain and persistence in STEM.  

 I found that specific individuals and close personal connections that the participants in 

my study referenced were part of the capital knowledge transfer the students received. The 

participants in the study shared who they found to be influential in their educational journey, 
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specifically as it related to being a student in a STEM major. Those individuals contributed to the 

participants’ capital gain and skills learned helped them as transfer students.   

 My findings on support networks in the form of educators and in community college 

programming directly supports prior literature on transfer student capital. For example, I found 

that ACA courses and programs like TRIO contributed to capital gain that had influence on 

transfer success. This is similar to how Laanan (2007) described transfer student capital as the 

experiences community college students gain while at community college. These experiences 

included knowledge gained on credit mobility and the overall transfer process. In addition, 

Laanan et al. (2010) added the understanding of financial aid and the study skills acquired while 

at a community college as forms of transfer capital. The more knowledge students have on the 

transfer process and the acquired skills from community college correlated to the higher 

probability of transfer success and retention rates post-transfer (Laanan et al., 2010).   

 I found that the positive early exposure in STEM experiences had an impact on 

educational choices for the participants. Literature on STEM social capital refers to early 

experiences in STEM. Saw (2020) argues that gaining social capital in STEM education through 

contextual influences such as family, peers, and educators, helps promote STEM education and 

STEM career pathways. Saw (2020) identified the ways in which one gains social capital in 

STEM, such as support from STEM teachers, receiving encouragement from people in STEM 

professions, and mentoring. The six women who participated in the STEM interview shared 

stories that drew upon experiences and people who contributed to their STEM social capital that 

also came from STEM teachers and from professionals in a STEM field.    

  Participants in my study noted that a benefit to attending a community college as the 

entry point into post-secondary education is that it provides an opportunity to gain practical skill 
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sets that can ease the transition into a four-year degree program. Allen et al. (2022) conducted a 

longitudinal qualitative study that explored the experiences of Black women in STEM pre-

transfer. Allen et al. (2022) concluded that although none of their seven study participants were 

still in STEM majors three years after their initial interview, the researchers still felt that 

community colleges are positioned to aid in the success of diversifying STEM education and 

workforce. Allen et al. (2022) found that the experiences from community college can be 

positive and “offer a supportive environment” to assist in successful STEM student transfer (p. 

18). Allen et al.’s (2022) study is one of few other studies that look at women of color in STEM 

pre-transfer experiences. My study on women of color in STEM and transfer is similar, as it is 

also a longitudinal study; however, my focus was on transfer experiences. Allen et al. (2022) 

considered the changes in attitude toward STEM in their findings. I found that different social 

interactions from community college and K-12 education added to the participants’ capital that 

they were able to benefit from both in community college and post-transfer.  

 Researchers who have contributed to the scholarship on transfer experiences put value in 

understanding the role capital plays. Laanan et al. (2010) attributed transfer student capital to 

post-transfer adjustment. Laanan et al. (2010) studied the relevance of transfer student capital on 

adjustment and retention among transfer students. Laanan’s (2007) hypothesis was the more 

transfer student capital a student has correlates to the probability of successful transfer.  

 Crisp and Nunez (2014) suggested that there is a need for qualitative research to explore 

different forms of capital that support students.  

 Support networks, for example educators, family, and friends, played a role in transfer 

success in this study. Similar to prior research studies on STEM and transfer, I found that 

Educators in K-12 through community college can be a support network. In addition to support 
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from educations, other close people in the participants’ lives provided different types of support 

that lead to capital gain. Support networks are examples of contextual influences on the 

participants.  

Complexity and Capability of Identity Meaning-Making 

 My findings supported evidence that the consideration of social identities did inform 

experiences in STEM majors for women of color. I was able to explore this through the lens of 

the reconceptualized model of multiple dimensions of identity (RMMDI). Jones and McEwen 

(2000) developed a model of multiple dimensions of identity that placed personal characteristics 

and identity at the core of the model, and had context that included family, socioeconomic status, 

cultural conditions, and career decisions around the core. Abes and Jones (2004) added a 

meaning making capacity to the model. The meaning making capability is depicted as a filter, 

depending on the size of the openings of the filter depicts the complexity in the level that 

“context influences identity perceptions” (Abes et al., 2007, p. 6). Through the lens of RMMDI, 

my intention was to provide an understanding of how community college transfer women of 

color students in STEM majors “negotiate their multiple identities” and the distance of identity 

self-perceptions to the core identity (Abes & Kasch, 2007, p. 619). This longitudinal study 

exemplified that identity development and meaning-making is not always a linear pathway as 

prior constructivist-developmental theorists have previously argued (Abes & Kasch, 2007). 

Kegan’s (1994) constructivist-developmental theory sees development as a somewhat straight 

trajectory and the way one makes meaning of their identities increases in complexity overtime. I 

found that the women in this study continued to negotiate their understanding of self-perception 

of identity and contextual influences. The complexity and capability of making-meaning of their 
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multiple identities ebbed and flowed between interviews; not always indicating a straight 

trajectory of an increased level of complexity between interviews.  

 Each woman articulated how context influenced how they perceived salient identity 

characteristics. Maya’s parental influence on educational decisions challenged her own self-

perception of being a woman in STEM throughout each interview. Even as Maya considers 

graduate school choices, the pull from her parents, her culture, and being an international student 

are prevalent in her choice to remain a statistics student. For Jill, the change in environmental 

context to a university helped facilitate her capability to understand her disability identity. She 

gained a better understanding of how to navigate this identity in the context of being a 

postsecondary student where she found resources available to her. Sara’s language and gender 

self-identity perceptions were complex within the context of being an aviation major student. 

After transitioning out of the aviation major, Sara was left with continuing to have to make 

educational choices. She had time to reflect in hindsight on her experience in the aviation major 

and has shown complex understanding of her language identity. She articulated how others have 

projected their own negative ideas of her being bi-lingual throughout her educational journey, 

and how those prejudice beliefs will no longer be an influence on her educational choices.    

 Emma, Jane, and Liz each showed complexity in understanding their first-generation 

college student identity and contextual influence from family in their educational choices. Jane 

and Liz articulated the dichotomy of being both proud and celebrated, while also feeling pressure 

and not being understood by family. Similar to Liz and Jane, Emma continues to navigate her 

first-generation college student identity self-perception. For Emma, the encouragement of self-

awareness infused in her courses has given her an opportunity to increase complexity in her 

identity meaning-making capability. This study was focused on transfer experiences, but the 
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consideration of identity and self-perceptions of identity further helped develop 

recommendations for future practice and research.  

Implications and Conclusions 

 Laanan et al. (2010) described transfer students as “complex” and the transfer process as 

“multidimensional” (p. 177). In the past decade, there has been growing literature on transfer 

student adjustment, retention, and transfer agreements among community colleges and bachelor 

degree serving institutions. There has also been increasing interest in the role of community 

colleges in STEM education, and some specific literature (Allen et al., 2022; Packard et al., 

2011; Reyes, 2011, 2012) on women of color, transfer, and STEM. Gaps are persistent though, 

and as the transfer process is “multidimensional” and transfer students are “complex,” there is 

always space to continue to contribute to valuable research.  

 A post-intentional phenomenological methodology was chosen for the present study in 

part with the hopes that conducting this study would move beyond the analysis of understanding 

women of color’s transfer experiences in STEM. Vagle’s (2018) post-intentional 

phenomenological philosophy embraces not only understanding the shared essence of 

experience, but also addressing societal concerns to promote change. Through a constructivist 

paradigm, I wanted to understand the lived experiences of the participants (Mertens, 2020) and 

with that knowledge consider applicable practices that can support this student population. The 

findings indicated specific barriers and challenges that leave opportunity for post-secondary 

faculty and administrators to adjust approaches to address concerns. In this section, I have 

suggestions for faculty and advisors with the intention to better support this specific student 

population.  
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Recommendations for Future Practice   

In this study, I examined transfer processes and decisions, and the role of social identities 

in educational choices and experience. For my recommendations, I have a recommendation for 

the current articulation agreement structure to improve credit mobility transparency for STEM 

majors in North Carolina. Additionally, I have a set of recommendations aimed at post-transfer 

institutions to better support women of color transfer students in STEM. 

The participants in the study were all in a higher education institution within North 

Carolina at the time of the study. The context is relevant to understand because the impact of 

transfer credit mobility was significant, for better or worse depending on the major, among the 

women on the study. As a background, in 2014, North Carolina updated the Comprehensive 

Articulation Agreement (CAA) that included the assurance of associate-degree-earners 

admission from a community college into one of the 16 public universities in the state, and that 

30 general education credits will transfer (D’Amico & Chapman, 2018). The state has since 

added additional baccalaureate degree plans (BDP) that are major and university specific, 

meaning that what one of the 16 universities decides to do in one major is not universal within 

the entire North Carolina university public system for the same major (D’Amico & Chapman, 

2018). For pre-transfer students who are still exploring their post-transfer options, not having 

universal BDPs raise the chances of a surprise in excess credit or credit loss. 

            A recommendation I propose would be to have universal BDPs for more STEM majors. 

Community colleges offer a supportive environment for women of color entering into STEM 

majors (Allen et al., 2022; Rodriguez et al., 2016), but even with the optimal experience in 

STEM at community college, if there is unexpected loss of credits post-transfer, the outcomes 

may result in a loss of STEM retention post-transfer. D’Amico (2022) recommends an increase 
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in universal transfer pathways and believes this is viable, as it has already been achieved with 

some specific majors. I would recommend that universal transfer pathways increase for more 

STEM majors, with preference given to majors where there are significant variations between 

BDPs and for majors with high enrollments, for example computer science and biology. I argue 

that this should be a priority because of three factors. The first factor is that increasing the STEM 

workforce is a priority. Secondly, there is a need to diversify STEM, and community colleges are 

positioned to do that as they serve historically underrepresented in STEM student populations 

(Hagedorn & Purnamasari, 2012; Reyes, 2011). The third factor is that STEM education 

programs can be complex (Bahr et al, 2016) and minimizing confusion has potential to help with 

retention and bachelor degree graduation rates for women of color in STEM.     

 I have several recommendations for educators and higher education professionals to 

better support women of color transfer students in STEM majors. My recommendations are 

grounded in the findings of my study and supported by relevant literature. As a way to promote 

transfer success, retention in STEM majors, and graduation rates I suggest the colleges and 

departments focus on developing mentor programs, promote undergraduate research, and better 

equip student-facing faculty and staff to be aware and prepared to share knowledge on supports 

that relate to transfer adjustment and STEM for underrepresented groups.   

 My first recommendation for practice is increasing mentor programs for women of color 

in STEM and transfer students. My findings indicated that post-transfer students feel a lack of 

personal connection and encounter roadblocks that include credit loss and rigorous courses. At 

the same time, my findings also highlighted the positive impact of support networks and gave the 

women emotional, educational, and motivational support. Mentor programs are an additional 

type of support that STEM departments can offer that will facilitate expanding transfer students’ 
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support networks (Reyes, 2011). Peer-to-peer mentoring is a form of support that connects 

students to each other. For transfer students, a benefit to peer-to-peer mentoring is that they 

would be connected to a student who has institutional knowledge that they could share. In 

addition to peer-to-peer mentor programs, I would also recommend professional mentor 

programs. For women of color to have the opportunity to see and talk with someone who shares 

identities, and is already in the workforce, that can be very impactful on the student. 

 My second recommendation is the promotion of undergraduate research. I found that 

transfer students felt behind post-transfer and at times did not feel sufficiently prepared. Over 

half of the participants in this study were first-generation-college students and shared that they 

had a limited number of family members to turn to for post-secondary education advice. For 

students in STEM, understanding how to get involved in research can be important to attain 

future goals, but there is a “hidden curriculum” (Sambell & McDowell, 2006, p. 391) in higher 

education that creates a barrier. As a way to counter feelings of not belonging or wanting to leave 

STEM, Reyes (2011) found being involved in undergraduate research encouraged persistence. 

Carlone and Johnson (2007) discovered that women of color participate in research, the 

probability of them persisting in STEM was higher. I recommend that departments make 

research opportunities clear to transfer students and historically underrepresented groups in 

STEM. An immediate way this can be done is announcing research opportunities in transfer 

orientations and transfer seminar courses. Additionally, departments can offer research open 

house events where current undergraduate students can share their undergraduate research 

experiences. I also recommend that colleges and departments promote diversity focused 

conferences, such as the Tapia conference, Anita Borg Grace Hopper Celebration, Society of 

Women Engineers National Conference, and SACNAS National Diversity in STEM Conference. 
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Providing some financial support for a limited number of students and faculty to attend diversity 

focused conferences promotes transmitting STEM capital, can provide women an opportunity to 

see others with shared identities also in STEM. Conference attendees can become ambassadors 

to the department to help bring in other women of color into research.  

My last recommendation is to equip advisors, faculty, and staff with being aware of 

external and internal campus-wide events and initiatives for women of color and transfer 

students, and department level activities that are relevant to this population. The post-bachelor’s 

institutions that the participants in this study attended varied in size and characteristics, but one 

commonality was the participants were not aware of, or participated in, many activities for 

women of color in STEM. Chen (2023) noted that higher education staff members are positioned 

to share resources about new social networks that are relevant, and that has a positive impact on 

transfer social adjustment. Universities often have affinity group clubs and organizations that are 

relevant and beneficial to a broad spectrum of students. Promoting these initiatives and events in 

public spaces around classrooms encourages an inclusive physical environment and is a way to 

communicate the opportunities with students.  

There are also external opportunities for women of color in STEM that I recommend for 

both transfer sending and transfer receiving institutions to consider regularly as a best practice. 

The McNair Scholars Program is an example of a federally funded program that aims to support 

involvement in research for fist-generation and underrepresented groups in STEM (McNair 

Scholars, n.d.). The Louis Stokes Alliances for Minority Participation (LSAMP) is also a federal 

program with an overarching aim to increase underrepresented groups in STEM education. 

LSAMP has several projects to facilitate diversifying STEM education. For example, the Bridge 

to the Baccalaureate Alliance project under LSAMP has a focus on initiatives that are effective 
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in preparing educational opportunities for community college students from historically 

underrepresented groups in STEM to successfully transfer into bachelor’s degree programs 

(NSF, n.d.).   

In addition to basing my recommendations on my research study findings, I also found 

inspiration from Ong et al.’s (2017) identification of five types of counterspaces that promote 

belonging and combat feelings of isolation that women of color in STEM often experience. The 

five counterspaces types are: (1) peer-to-peer relationships, (2) mentoring relationships, (3) 

STEM and non-STEM campus groups, (4) diversity conferences, and (5) STEM departments 

(Ong et al., 2017).  

Recommendations for Future Research 

 The study I conducted on women of color in STEM majors and navigating the transfer 

experience contributed to qualitative research on this subject. I believe that my study lends 

recommendations to future researchers who will add to understanding the lived experiences of 

women of color transfer students in STEM. I found that using RMMDI provided a guide to 

consider how individuals negotiate their multiple identities, make meaning of their identities, and 

how context influences their meaning-making capability. For future researchers, I would suggest 

expanding upon this. For example, Jones and McEwen (2000) asked participants in their study to 

map their own identities during a second interview. There is value in story-telling and hearing 

participants share their experiences, but asking participants to provide a visual to explore their 

self-perceptions of identity in a deliberate way adds additional data to examine. For future 

research, I would recommend researchers to design studies that add to research on social 

identities and how they inform educational choices.   
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 An additional recommendation for future research would be for researchers to compare 

STEM experiences among different types of STEM majors. There are nuanced differences 

between the types of STEM majors and sub-cultures within each. Additional research on 

experiences in STEM majors where there is lower representation of women, has potential to lead 

to rich descriptions and insight as to how specific STEM departments can support their students.  

 Lastly, for future research, I would think about the methodology selected. Transfer 

student experiences have been studied by quantitative and qualitative researchers. Qualitative 

studies have contributed to understanding barriers, student experiences, and what institutions can 

do to increase successful transfer and close the gap between those with bachelor’s degree 

intentions and those who do graduate with a bachelor’s degree (Laanan, 2010). Quantitative 

studies examine institutional datasets and can consider student identity characteristics, view 

enrollment patterns, and academic performance (Laanan, 2010). For a future study, as a way to 

increase the robustness, a mix method methodological approach would be impactful to 

contributing to research inquires on women of color experiences as transfer students in STEM. 

Focusing on a specific STEM major, while bringing in quantitative data on retention and 

graduation outcomes of women of color in STEM majors, would provide a picture of transfer 

patterns and experience. Quantitative institutional data will also allow for the exploration on how 

many women enter a bachelor’s in a STEM major, but change majors post-transfer.  

Conclusion 

 Broadening the diversity within the STEM-workforce starts with education. Academic 

institutions are tasked with how to broaden participation in STEM. One viable option is through 

community colleges. As community colleges and bachelor serving institutions adjust current, and 

develop new, practices to recruit and retain women of color, there also needs to be continued 
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research. As a higher educational professional who works with STEM students, this study gave 

me the opportunity to consider practices and initiatives that are done in and outside of the 

classroom and consider their impact on the transfer student population. The study and the 

participants in the study also deepened my understanding of the importance of considering the 

multiple identities all students hold, and the varying context they are entering higher education 

from. Continued research on this population will continue to help inform best practices that post-

secondary educators and professionals can implement to improve the academic success and 

feeling of belonging for women of color in STEM.  
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APPENDIX: STEM INTERVIEW PROTOCOL 

Qualitative Study of North Carolina Transfer Students 

Women of Color in STEM: Navigating the Transfer Process (Dissertation) 
 
Before the interview – Set Zoom recording settings on uncc.zoom.us and ensure that the 
following two boxes are checked in the recording menu: “Record an audio only file” and “Audio 
transcript.”  When in the meeting—Record to the Cloud. 

 
 
Introduction 
 
Thank you again for agreeing to participate in this interview. Before we get started, I want to tell 
you a little bit about my research topic and why I asked if you could participate. I’m a 3rd year 
graduate student in an Educational Leadership doctoral program. I am one of the researchers in 
the larger qualitative study that you have participated in, but as a student I am conducting my 
own research that is specific to the experiences of women of color transfer students in STEM 
majors. For this interview, I’m interested in talking about experiences that are specific to STEM 
and talk more about identities that you identify as important.  
 

 This interview should last about 45-60 minutes, but could take up to an hour and a half 
depending on the length of your responses. What time do you need to stop by today? If 
you want to take a break at any point, just let me know.  

 As mentioned in the consent form, I’m going to record this interview so I can make sure 
to capture your words accurately. Your real name will not be included on the final 
interview transcript or in any data analysis. After the recording is complete, I will delete 
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the file that contains video and audio; I will then have the audio only file professionally 
transcribed. After the interview is transcribed, I will email you a copy of the transcript, 
and you are welcome to review it and note any changes or corrections that need to be 
made. 

 Some questions around social identities and your educational background may be 
familiar from your first interview, but this interview will largely focus on your 
experiences specific to being a STEM major. I’ll also be asking you to think about and 
discuss the intersections of some of your identities and how they connect to you being a 
STEM student.  

 Your privacy and confidentiality are very important to me. Please keep in mind that you 
can skip any question if you’d like, or stop participating in this study at any time. If you’d 
like to elaborate on any of your answers, please do. I may ask follow up questions as 
well. Do you have any questions before we get started? 

 I will now begin recording our conversation. (NOTE: Record to the Cloud.) 
 
Background on interest in STEM 
 

1. Can you tell me about how you got interested in studying (insert major)? 
 Probe: Was this something you had interest in during middle/high school? 
 Probe: Post-transfer students: Did you study this major while at community 
 college? 

2. Going back to your K-12 education, could you tell me about a time you had a positive 
experience in a science or math course? 

3. Can you tell me about a time when you had a challenging or negative experience in a 
science or math course during K-12? 
Probe: How would you say these experiences had an impact on your major decision? 

4. Who are some people in your life who have been significant in your educational journey 
as a STEM major?  

Examples: Parents, family, friends, teachers, advisors, a mentor  
 
Social identities 
 
I’d like to revisit the conversation we had on identities from your first interview. Specifically, I’d 
like to hear your thoughts on how identities, for example being a woman, your race, or 
socioeconomic status impact you as a STEM student.  
 

5. Could you tell me about your identities and their importance to you?  
a. Example identities include: Being a woman, your race, socioeconomic status, first-
generation college student, being a mother, etc. 
b.  Probe for first-generation college student: First generation college students are 
students with neither parent obtaining a four-year degree. Can you speak about how that 
status has impacted your college journey? 

6. Tell me about how (if) any of these identities connect to your experiences as a (fill in the 
blank) major? 

7. Community college student: As a current community college student who plans to 
transfer into a four-year school, how have your identities impacted the process so far? 
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Four-year student: As a student who has gone through the transfer process, how did any 
of your identities impact that process? 

8. Socioeconomic status can be measured by economic and social factors, such as family 
income, parental education levels and occupations. Could you describe your 
socioeconomic status? 

a. Probe: Pell eligibility and/or use of financial aid 
Probe: Do financial aspirations inform any of you major or future career choices? 

 
Classroom experiences  
As we continue the interview and move into discussing classroom experiences, I invite you to 
tell me about any experiences that are connected to any of these identities you have mentioned.  
 

9. Can you tell about your experience in STEM classes while at (fill in the blank) 
community college? 

10. Current four-year student only: Can you tell me about the classes you are taking or have 
taken since being at (fill in the blank)?  

11. Thinking about the identities you’ve identified as important to you, could you talk about 
how some of those identities come up in your classes? 
      a. Would you say that you share similar identities with other students in your classes?  

12. What are the differences you’ve experienced in your major classes verses your more 
general education classes? 

a. Examples can include class size, course work demand 
13. What are some challenges you have experienced in your major classes? 

a. Could you describe how (if) racism and sexism have come up in your classes or 
research? 
a. Do you find any of these challenges connected to being a transfer student, or a student 
with transfer intent?  

14. Could you talk about support systems that have been important to you?  
a. Are the supports through organized activities such as student organizations/study 

sessions, or more informal gatherings? 
b. Are there STEM supports available for you? 
c. Are there support systems with other women with similar identities? 

15. Could you talk about any experiences you have had with a mentor? Someone who has 
helped you navigate being a college student, or a woman of color in a STEM major.  

16. Could you tell me about a time you have a really good experience as a (fill in the blank) 
major? 

a. Probe: Is there a connection between a social identity and that experience.  
17. Could you tell me about a time where maybe you did not have such a good experience as 

a (fill in the blank major)? 
a. Probe: Is there a connection between a social identity and that experience. 

 
Advice and closing  
 

18. Thinking about everything we just covered, how would you describe your overall 
experience as a woman of color in STEM who has experienced the transfer process?  
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19. What advice would you give to other women of color pursing transfer into a STEM 
major? 

20. What advice would you give to educators working with students who transfer into STEM 
majors?  

21. Is there anything we missed or didn’t cover earlier that you would like to share? 
 

  

 


